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1. IEJIM ¥ 3AJJAYM OCBOEHUSA JUCIUATIIAHBI (MOY.JIST)

1.1. HeassMu ocBOeHHSI TUCHMILIMHBI «DU3NYecKas XUMUS» ABIsSETCS (POpMUPOBaHUE
y CTYACHTOB OCHOBHBIX IIOHSTHUH, 3HAHUM M HABBIKOB B OO0JACTH TEOPETHUYECKHUX OCHOB
¢u3nUecKoil XUMHH, CHCTEMHBIX 3HAaHUH, HEOOXOAMMBIX TIPH PACCMOTPEHHH (HHU3HMKO-
XMMHYECKUX IPOIECCOB, MPOMCXOMAMINX B ECTECTBEHHBIX M MOJCIMPOBAHHBIX CHCTEMaX,
dopMupoBaHHE YMEHHH BBIIOJIHATH HEOOXOAWUMBIC TEPMOAMHAMHYECKHE M KHHETHYECKHUE
pacdeTsl MapaMeTpoB XMMUYECKUX PEaKIWH, BBIMOIHATH PAacdeThl JUIA (a30BBIX MEPEXOJIOB,
AQHAJIM3UPOBATh MEXAaHU3Mbl XUMUYECKUX PEAKIMH U dJIEKTPOXUMHUECKHUX IPOLECCOB, TPAMOTHO
0pOpMIIATH pe3yabTaThl SKCIEPUMEHTOB M PA3BUTh HABBIKM MPAKTUYECKOTO HCIOJIH30BAHUS
TEOPETUYECKUX 3HAHUN JJIS peIIeHUs] KOHKPETHBIX 3ajad.

1.2. 3agaum ocBOeHMS JUCHUIIIUHBI:

- M3YYHTh OCHOBHBIC TIOHSATHS TEPMOJWHAMHKH;, XHMHYECKOTO paBHOBECHS B
XMMHYECKUX PEaKIMAX W CHUCTEMax; 3aKOHBI PACTBOPOB HEIJIEKTPOJIUTOB, TaIbBAHHYECKHE
9JIEMEHTBI; OCHOBHBIE ITOCTYJIAThl XUMHUUECKONH KMHETUKU M KUHETHYECKHE YPAaBHEHHUS IMPOCTHIX
U CIIOKHBIX PEaKLHii;

- paccMOTpeTb  TEpMOAMHAMHYECKHE,  KHHETHYECKHE,  DJICKTPOXUMUYECKHUE
3aKOHOMEPHOCTH B IPOTEKAHUH MPOLIECCOB B XUMUYECKUX CUCTEMAX;

- JaTh TPEJICTaBIIEHHE O COBPEMEHHOM COCTOSHUHM M MYTAX Pa3BUTHA (HU3HUIECKON
XUMHH, €€ POJIA B HAYKE M TEXHUKE;

- pa3BUTh CAMOCTOSITENIFHOCTh B MNPHOOPETEHWH HAyYHBIX 3HAaHUA H  OMbBITA
HKCIIEPUMEHTAIBHOM padoThI.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI

2.1. YyeOHas aucuuminHa «@®u3nyeckass XMMHUSI» BKIIOYEHa B 00s3aTeNIbHBINA
nepeyeHb AUCHMILIMH 0a30BOM yacTH 0Opa30BaTeIbHOW MPOTrpaMMbl BHE 3aBHCHUMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHHUSIMU
®I'OC, OIl BO u VII, no nanHOMY HanpaBJIEHUIO TOATOTOBKH.

JlMcLUMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUM AUCUUIUIMH «Martematuka», «®Pusuka», «OOmas u HeopraHuyecKas XHUMHUS»,
«Opranuueckass XUMUA», «AHATUTHYECKass XUMUS U (U3UKO-XMMHUYECKHE METOJbl aHAIIM3ay,
I7Ie OHU NpHOOpeTaroT HeoOXOJUMBbIE 3HAHMSI MO CTPOCHHUIO BEIIECTB W HAIPaBJICHHOCTH
XUMHYECKHX IPOLIECCOB, BBOAMUTCSA MOHATHE CKOPOCTH XMMHMUYECKHUX peakiuil. J{ns ycBoeHus
JUCIUIUIMHBL CTYACHT JOJDKEH BIAJeTh XMMHMYECKOM TEpPMUHOJIOTHEW; MOHUMAaTh CMBICI
XUMHUYECKHX (DOPMYNI U CHUMBOJIOB, UHJIEKCOB U KOX(P(UIIMEHTOB B XMUMUYECKUX YPaBHEHHSIX
peaknuii; MMeTh TNpeACTaBICHUS 00 OCHOBHBIX KJAcCaX HEOPraHMYECKUX M OpPraHUYeCcKuX
COEMHEHUH; MOHUMATh PA3UUYMe MEXIY XMMUYECKHMMU U (U3UUYECKUMHU SIBICHUSMH; UMETh
IpeJCTaBiIeHue 00 aTOMHO-MOJIEKYJIIDHOM YYE€HHH; MMETh HAaBBIKM PEIIEHUS MPOCTEHIINX
pacueTHBIX 3aJad.

Jucuummza «®usndeckass XUMHs» SBJISETCS OCHOBOIOJATAMONIEH JUIsl U3Y4YEHUs psiia
OoOLIEHAYYHBIX U CHEHUANbHBIX JUCIUIUIMH, CBSI3aHHBIX C xuMueid. [Ilpumepamu Takux
muctumuine - saBisitotes: «Kommonanas xumus», «Kopposus u 3ammra metaymuioBy, «OOmas
XUMHUYECKasi TEXHOJIOTUS», TJI€ UCTIONb3YIOTCSI YMEHHUS U HAaBbIKU, IOJTy4YEeHHBIE CTyIEHTaMH MpU
U3Y4YeHUU (PU3NUECKON XUMUHU, PEIICHUS pacYeTHBIX 3a/1a4, U c(hOPMUPOBAHHBIE KOMIIETEHILIUU B
OTIpeIeIEHNH BO3MOKHOCTH ¥ OCOOCHHOCTEN MPOTEKAHUS XUMHUUECKUX MTPOIIECCOB.



3HaHWs, YMECHMS M HaBBIKHM, IOJIYYCHHBIC y4YalllUMCA IPU WU3YYCHHUH JUCLUIUIMHBI —
«Dusnyeckas XUMHUA» OyIyT HEOOXOAWMBI Ui OCBOCHHS MOCIEIYIOIIUX KypcoB 0a30BOro u
npodeccuonanpHoro mukia «Kommongnas xumus», «Kopposus u 3ammTa MeTauioBy, «O0rmmas
XUMHUUYECKAsi TEXHOJIOTHSD U JIp., @ TAK)Ke NP MOATOTOBKE, BBIIIOJIHEHNUN U 3aIUTE KypCOBBIX U
BBIIMTYCKHON KBaJU(HUKAIIMOHHONH DPa0OT, MpPU PELICHWH HAyYHO-HCCIEeNOBATEIbCKUX 3a1ad B
Oyay1ei npodeccuoHanbHOMN e TETbHOCTH.

CBs3b JaHHOM AMCLUIUIMHBI CO CHEelMaau3anued oOydarollerocs: peanusyercs IpH
pPacCMOTPEHMHM XHMHUYECKUX PEaKIMH U IPOLECCOB C yYETOM YCIOBHMM, U MEXaHM3MOB HX
IPOTEKaHUs, CBOMCTB OTIENbHBIX CHUCTEM M METOJOB HCCIEIOBaHMS M aHaiau3a (U3UKO-
XUMHUYECKHX IIPOLECCOB.

OCOOCHHOCTBIO JTUCHMIUIMHBI SIBISIETCS NPOBEJACHHE JAaOOpaTOPHBIX paboOT, dTO
MO3BOJIIET MPUOOPECTU CTYJEHTaM YMEHUsS padoTaTh ¢ XUMHUYECKUMH peareHTaMu, Iocynoi u
npuOopaMu, OCYILECTBIATh XUMHUYECKUN HKCHEPUMEHT U IPOBOAUTH IEPBUYHBIE HAYyYHbIE
uccienoBanus. B naGopaTopHble paboThl BBEACHBI 3JIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
CTYJEHTOB K HUM M HX II03HABATEIbHYIO AaKTUBHOCTb. /J[s1 TOBBIIIEHHs I103HABATEIbHOU
AKTUBHOCTH CTYAEHTOB U MPUOOPETEHHsI UMH MEPBUYHBIX HaBBIKOB HAyYHOT'O UCCIEIOBaHUS, B
9T Ja0opaTopHble paOOThl BBEJIEHBI SJIEMEHTbl HAyYHOIO MCCIEIOBaHMSA, Kak-TO: a)
CaMOCTOSITEJIbHO BBIOpAaTh PEAKTUBBI Il IPOBEACHHUS pEaKLUU, OLEHUTh U OOBSICHUTH
MOJTYYECHHBIH pe3yibTar; 0) OOBSCHUTH MPOTEKAaHWE OJTHOW PEaKIHWU U HE MPOTEKaHHE JPYrow,
Ha TIepPBBINA B3I OJOOHOH, peaklny; B) MPEACKa3aTh MPAKTUIECKOE 3HAYCHUE TOW MM MHOH
peaKIu, COMPOBOXKIAIOIIEHCS HEOOBIYHBIM 3G (HEKTOM, U T.I.

K axkTuBHBIM MeToZaM OOY4YeHHsS OTHOCUTCA cJlaya MHCBMEHHOIO OT4yeTa I0
nabopaTopHoil pabore B (opme O0OCYXIeHMs, MNOCKOIbKY Takas paOoTa mpeamnosiaraer
BBINOJIHEHNE TBOPUECKUX 3a7aHui (3a7ay). Yyaluiicss BCTyNaeT B JUAJIOT C MpenojaBareieM B
X0/Jie 00CY>KACHUS Pe3yJIbTaTOB HKCIIEPUMEHTA U €r0 HHTEPIPETALINH.

Pabouas nporpamma aucuumiIuHbl «@Pu3HUecKas XHUMHUS» A MHBAIMJIOB U JIUI C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0pOBbsl  pa3padaTbiBaeTCsi WMHJIMBUIYaJbHO C YYETOM
0COOEHHOCTEH TNCHXO(PU3NYECKOTO PA3BUTHS, WHIUBUAYAIbHBIX BO3MOXHOCTEH M COCTOSHUS
3/10pOBbs TAKUX 00yYarOIINXCS.

3. KOMIIETEHIIMH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMS INCIUAIIVIMHBI (MOYJISA)
[Tpouecc u3yueHust AMCUUIIIHNHBI (MOAYs) «DPU3nyecKas XUMHUs HalpaBJIeH Ha:

- (hopMHpOBaHKE AIIEMEHTOB clenyromux KommnereHuuid B coorserctBuu ¢ OITOIT BO mo
HaTpaBIEeHUIO MOAT0TOBKH (cennanbHocTh) 18.03.01 «Xumuueckast TeXHOJIOTHS:
a) obmenpogeccuonansubix (OI1K): OIIK-1, 2, 5.

Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU
Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus Komnemenyuil OUCYUNIUHAMU
Komnemenuyuro
coemecmHo

Oo6mas u
HEOpTaHUYECKas v
XAMHS

(B1.5.4)
Okonorus (b1.5.7) v




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpbl, popmuposanus KomMnemeHyuii OUCYUNIUHAMU

XUMUS 3JIEMEHTOB
(BLB.11)

OpFaHI/I‘IeCKaﬂ XUMUA
(B1.5.15)

OpFaHI/I‘IeCKaﬂ XUMUA
Il (51.5.16)

BgBenenue B
CHICIHAIbHOCTh
(b1.5.17)

duznyeckas XuMHs
(b1.5.22)

JlakokpacovHbie
mokpeitus (b1.5.24)

OO01ias XuMu4ecKast
texHojorus (b1.5.27)

KOJ'IJ'IOI/II[HaH XUMUA
(51.5.10)

IlogroToBka K
MpOLEAYPE 3alUThI U
3ammra BKP (B3./1.1)

OIIK-2

HNudopmaruka
(b1.5.2)

Martematuka (b1.5.3)

OOmias u
HeopraHuyeckast
XUMUS

(b1.5.4)

AHanuruyeckas
XUMUS ¥ QHU3HUKO-
XAUMHYICCKHE METOIBI
anaymza (b1.5.8)

WmxenepHas rpaduka
(b1.B.9)

XUMHUS 3JIEMEHTOB
(BL.B.11)

Omsuka (b1.5.12)

Opranudeckast XUMus

(B1.B.15)

Opl"aHI/ILIeCKaﬂ XUMUs
Il (B1.5.16)

Wndopmannonssie
texHosnoruu (b1.5.18)

[puknannas
Mexanuka (b1.5.20)

IIpoueccer u
MeXaHUIeCKne
ammapaTel
XUMHUYECKHUX
IIPOU3BOJICTB




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpbl, popmuposanus KomMnemeHyuii OUCYUNIUHAMU

(B1.B.21)

duznyeckass XuUMHUS
(b1.B.22)

Jlakokpaco4HbIe
nokpeitus (b1.5.24)

DNEeKTPOTEXHUKA H
NPOMBIIIUICHHAS
JNIEKTPOHUKA
(b1.5.26)

OO01ias XxuMu4ecKast
texHojorus (b1.5.27)

Konnonnnas xumust

(51.5.10)

ITonroroBska k
TIPOIeType 3aIUTHI ’
samuta BKP (B3./1.1)

AHanutnueckas
XUMHSA U HU3UKO-
XAUMHYICCKHE METOIBI
anaymza (b1.5.8)

XUMHUSA 3IIEMEHTOB
(B1.B.11)

®wusuka (b1.5.12)

OpFaHI/I‘ICCKaFI XUMUS
(B1.B.15)

Opranudeckasi XuMust

Il (51.5.16)

IIpuknannas
mexanuka (b1.5.20)

IIpoueccel u
MEXAaHHUYCCKHUC
anmaparsl
XUMHUYCCKUX
IIPOU3BOJICTB
(b1.6.21)

duznyeckas XuMHus
(1.B.22)

DIIEKTPOTEXHUKA U
MIPOMBIIICHHAS
ANEKTPOHHUKA
(b1.5.26)

IlogroroBka k
MIPOLIEYPE 3aAIIUTHI 1
samuta BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Koa n OueHo4YHbIE CPeACTBA
KO)I u HaAauMCHOBAaHUC
HAaMMEHOBaHUe HHIMKATOPA IInanupyemsble pe3yJbTaThl 00y4eHHS M0 JUCHHILINHE Texkymero IIpomMe:xxyTO4YHOM
KOMIICTCHIIMU JOCTHIKCHUSA KOHTPOJIA arTrecranmmu
KOMIIETCHIIMHU
OIIK-1. Cnocoben
U3y4arTh,
aHAIN3UPOBATh,
UCTIONIH30BaTh
MEXaHU3MBI 3HATD:
HOIIK-1.1. U3yuaem Bompocs! ams
XHAMHHACCIHX Mexanu3mbl " OCHOBIRIC  TIOMITHA - KonTposnbHbie CTHOTO
peakiui, . TepMoAuHaMUKH, Iiepoe | YMETh: BJIA/IETh: p Y
XUMUYECKUX peaxyull, BOIPOCHI K cobecenoBaHust Ha
MIPOUCXOISIIHX B u BTOpOE Havyana| -  ONpelessiTh 10| - HaBBIKAMH PELICHUs
OCHOBbIBAACH HA OTYeTam 1o sk3amene (48
TEXHOJIOTUUECKHX TEPMOJJMHAMUKH, CIIPaBOYHBIM JIaHHBIM | THUIOBBIX  3aJ1ad 110
SHAHUAX O CIMPOEHUU 11ab0paTOPHBIM BOIPOCOB - 4
Iporeccax u TEIUIOBBIE 3¢ eKTHl, | SHepreTnYecKue OTIpeIeIEHUI0
sewjecmed, npupooe pabortam cemecTp, 42 Bompoca
OKpYXaloIIeM MHUpE, . 3akoH ['ecca, ypaBHEHME | XapaKTEPUCTHKH 1| TepMOIMHAMUYECKHX .
XUMU4ECKou ce:3u U - 3agaHus K - 5 cemecTp): OnneTHI
OCHOBBIBAsICh Ha . Kupxrodoa, reoMeTpuro Mouekyr, | BenmmunH (Q, AU, AH,
CBOUCMBAX PA3IUYUHBIX [IUCBMEHHBIM (24 ounera 4
3HAHMAX O CTPOCHUHU TEpMOJMHAMUYECKHE tepMoanHaMuueckne | AG) B cucreme
KIacco8 XumMudeckux N KOHTPOJIbHBIM cemectp, 21 Ouner 5
BELIECTBA, IPUPOAE ¢dyHKIIH U,H,A,G, | xapakTepucTUKH UICAIbHBI ra3 U B
. IeMEeHMO8, . . paboram 1o CeMeCTp).
XMMHUUECKOH CBSI3U 1 . XMUMHUYECKHH TOTEHIHMAN, | XAMUYECKUX PEakInuil | XUMHYECKUX peaKIusixX
. coeouHenull, geujecms . pasnenam B kaxnom cemectpe
CBOMCTBax CBOMCTBA  XMMHYECKOTO
U Mamepuanog B OnueTax 3ajayva.
Pa3INYHBIX KJIACCOB MOTeHIMAaja
XUMHYECKHX
3JIEMEHTOB,
COCIUHECHUM, BEIISCTB
Y MaTepHaJIOB




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Koa n

OueHo4YHbIE CPEACTBA

HaAauUMCHOBAaHUC
HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpome:kyTOoUHOM
JOCTHIKCHUSA KOHTPOJIA arTrecralnmumn
KOMIIETCHIIUHU
3HATD:
- yCIIOBHSA
HalpaBJICHHOCTH u
paBHOBeCHS B
XUMHYECKUX peakuusax, | YMETh:
ypaBHEHHE  HW30TEPMHI | - pacuuTHIBaTH
XHUMHYECKOH  peakuud, | paBHOBECHBIH COCTaB
KOHCTaHTa PaBHOBECHS | XUMUYCCKHUX pPEaKUuii
P ? p BJIAJIETb:
JUIA T'OMOI'€HHOHU 1o
- - HaBbIKaMW PCIICHUA
pCakun B HACAJTIBHOU TCPMOANHAMUYCCKUM -KOHTpOJ'IbeIe
o HCTHUIIOBBIX 3aJa4 IIO
HOIIK-1.2. ra3oBoi cMecu W | JaHHBIM, ONpPEACIATH| - . BOIIPOCHI K
Ananuzupyem crocoObl €e BBIPKEHUS, | BIUSHUE BHemHuX | P M oTYeTaM 1o
PaBHOBECHOT'O COCTaBa
MeXaHU3 Mol cesi3p Kp, Kc, Kx, Kn, | ¢hakTopoB Ha BBIXOJ . 1a60paTOPHBIM
o XUMHUYECKOU PCaKIUU,
xumuueckux peakyuti | npunnun Jle-Illatenwe, | mponykra, — CTPOUTH HABLIKAMIL paboTam
RPOUCXOOAUUX 8 TepMOIMHAMUYECKUE (ba3oBble  ITUArpaMMEI O — - 3aaHus K
MEXHON02UHeCKUX YCIIOBHS paBHOBecHus | B OJIHO- u MHChMEHHBIM
pacueTHOrpadpUIECKUX
npoyeccax u Mexay (ha3amu, NpaBwiIo | ABYXKOMIIOHEHTHBIX abot 10 (hasosbIM KOHTPOJIbHBIM
okpyacarougem mupe | ¢pa3z I'mbbca, muarpamMma | cucremax, pemaThb p paboTam 1o
pPaBHOBECHSIM B OJHO-
COCTOSTHHS JUIsL | IpaKTHYECKHE 3aJadH pasnenam
o U JIBYXKOMITOHCHTHBIX
OJHOKOMIIOHCHTHOH 1o q)a?;OBBIM
cucreMax
CHUCTCMBI, paBHOBECHUE JuarpamMmmam;
KUJKUHI pacTBOp — nap B | IPUMEHATh 3aKOHBI
JBYXKOMITOHCHTHBIX pacTBOpOB
cucTeMax, 3aKOHBI | HEJJIEKTPOJIHUTOB

I'n66ca-Konosaiosa,
3aKOHBI pacTBopoB
HE3JICKTPOIUTOB,
JTUarpaMMBbI TUIABKOCTH




Koa u OueHoYHBIE CPEICTBA
KO)] u HaAauUMCHOBAaHUC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpome:kyTOoUHOM
KOMIICTCHIIMU JOCTHIKCHUSA KOHTPOJIA arTrecralnmumn
KOMIIETCHIIUHU
3HATD:
YMETb:
- raJbBaHUYCCKUE
SHEMEHTLL SIC | UCIIOB30BaTh
’ 3JIEKTPOXUMHUUECKUE BJIAJIEThH:
raJJbBaHU4YCCKOI'O
JaHHBIC [JId pacyucTa| - HaBbIKaMH pacycTa
JJIEMEHTa c - KontpomnsHsie
TCPMOANHAMUYCCKUX TCPMOJANHAMHNYCCKUX
TCPMOJANHAMHNYCCKUMU BEIMYHH eTIOKC BeIHYKH B BOIPOCHI K
HOIIK-1.3. BEIMYMHAMU o Pex . OoTYeTaM 10
. peaKiuii; PaBHOBECHOH
Hcnonvzyem XMMHMUYECKON  peakuuy, 71a00paTOPHBIM
. | aHaJIM3MPOBATh AIEKTPOXUMHUHU "
ROJyYeHHble 3HAHUA | CKOPOCTh — XHMHYECKOM paboTam
KHHETHYECKHE CXEMBbI| pacTBOpax
07151 peuteHus 3a0ay | peakUuy, HOCTYJIaThI N - 3aaHus K
. . XAMHYECKHX PEaKLHi | HeIEKTPOIHUTOB;
npogeccuonanvHoll | XAMUYECKOW KHHETHKH, MHChMEHHBIM
TPUOIIKEHHBIMU UHTETPaIbHBIMH u
OesmenbHOCmu KUHETHYCCKHE KOHTPOJIbHBIM
METOJIaMH, mudepeHITraTbHEIMA
YpaBHEHHUsT TPOCTHIX U paboTam 1o
. | ompenensTh METOAaMH  aHauu3a
CIIOXKHBIX peakiui, . pasnenam
KHHETHYECKUE cKopocTeit
ypaBHeHHE AppeHHyca, .
TeODHIO XapaKTCpUCTHUKH XUMHWYECCKUX pCaKIIun
P MPOCTBIX HW CJIOXKHBIX
AKTUBUPOBAHHOT'O v
peaxiuit
KOMILIEKCa
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Koa n OueHo4YHbIE CPEACTBA
KO)] u HaAauUMCHOBAaHUC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpome:kyTOoUHOM
KOMIICTCHIIMU JOCTHIKCHUSA KOHTPOJIA arTrecralnmumn
KOMIICTCHIIMHU
BJAJETD:
i OCHOBHBIME | _ s irpossHEe
OIIK-2. Cniocoben YMEThb: 3aKOHAMH p
HCTIOIb30BATh 3HATD: - AHAJIM3UPOBATD | AUCIUILINHBI JUIst BOTPOCAI K
HOIIK-2.4. ’ oTYeTaM 1o
MaTeMaTH4ecKue, - HavyaJla TePMOJMHAMUKH | SHEPTETUYECKUE OTUCaHUS
Hcnonvzyem 71a00paTOPHBIM
¢usnueckue, GU3UKO- U OCHOBHBIE ypaBHEHHUS |IPPEKTHI B| XMUMHUYECKHX u
Xumuyeckue memoosvl . .. | paboram
XUMHYECKHE, XUMHYECKOH ¢busnyecKux (a30oBBIX paBHOBECHUIA,
0714 peutenus 3a0ay - 3ajaHus K
XMMHUUYECKHE METObI . |TepMOAMHAMUKY; nporeccax U | MpOILEcCcoB B
npogeccuoHanbHou MTUCHMEHHBIM
IUTS PELICHUS 3a0a4 - OCHOBHBIE  3aKOHHI | XHMHYECKHX PEaKIVSIX | pacTBOpax
. desmenbHOCU KOHTPOJIHHBIM
npogecCHOHANBHOM XUMHA HAa OCHOBE XMMHYECKHUX | HEIIEKTPOIUTOB M| Sotan o
JeSITeTPHOCTH 3aKOHOB W TIOHATHH AIIEKTPOIIUTOB, p
. pa3zenam
CKOpocCTei
XUMHYECKIX PEaKITHA
BJAJETD:
- HaBBIKAMHU
MPOBEICHUS
OIIK-5. Cniocoben HOIIK-5.1. Cnocoben P
XUMHUYECKHX
OCYLIECTBIISITh ocywecmensims YMETb:
IKCIIEPUMEHTOB o
JKCIIEpPUMEHTAJIbHBIE axcnepumenmanvhvie | SHATD: - IUIAHUPOBATh
OIPEJEIICHUIO - KontpomnsHsie
UCCIIEJIOBAHUS U uccne008anus u - NOJISIPUMETPUYECKHE, | SIKCIIEPUMEHT,
TEIJIOTHl PACTBOPEHHUS | BOMPOCHI K
UCIIBITAHUSI 110 UCnbIMAHUSL HO 90yUTHOCKOITUYECKHE, HOJIb30BATHCS o
. . - coyei 0oTYEeTaM 1O
3aJJaHHOW METOIMKE, | 3a0aHHOU MemoouKe, |KaTOPUMETPHICCKUE, CTaHIapTHOM
. KaJOPUMETPUIECKAM | TaOOpaTOPHBIM
MIPOBOTUTH nposooums JNEKTPOXUMHUECKHE JTabopaTopHOH METOIOM: aGotam
HaOII0ICHUS 1 Habmodenus u METObI HNOIY4Y€HHUs | IOCYOH; ’ p
IIOCTPOECHHIO - 3ajaHus K
N3MEPEHUS C YIETOM usmepenust ¢ yuemom | QU3MKO-XMMUYECKUX - UCIIONIb30BaTh
. N JIMarpaMMBbl JKHUJIKOCTb | MUCHMEHHBIM
TpeOOBaHUI TEXHUKU | mpeO0o8aHuil mexHuky |IJaHHBIX TPH  PEIICHUH | IOJIPUMETPUUCCKUE, Lo
— map B JBOWHOH | KOHTPOJIBHBIM
0€30IaCHOCTH, bezonacrnocmu, TEPMOJIMHAMHYECKHX, 30YJUTHOCKOTIMYECKHE, cHCTeMe AG0TaAM 110
o0OpabaTbIBaTh U obpabamvieams u KHHETHYECKUX M JPYTHX |KaJOPUMETPpHUIECKHe p
. 90yITHOCKOITMYECKUM paszenam
MHTEPIPETHPOBATH unmepnpemuposams | 3a1a4 pU3NIECKON XUMUU |METOJbI  HPOBEACHHS METOTOM:
IKCIIEPUMEHTAJIBHBIE | OKCHEPUMEHMANbHbLE JKCIEPUMEHTA ’
- CKOpPOCTH HHBEPCUH
JTaHHBIE oamnHvie
caxapo3bl
MOJISIPUMETPUIECKUM
METOJIOM
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Koa n OueHo4YHbIE CPEACTBA
KO)I u HaAaNUMCHOBaHUEC
HanMeHOBaHUe HHIMKATOpA Ili1anupyemMble pe3yJibTaThl 00y4eHUs 10 JUCHHUILIHHE Texymero IIpome:kyTOoUHOM
KOMIIETCHIIMHN JOCTHKCHUSA KOHTPOJIA arTreCcranmmu
KOMIICTCHIIMHU
- KontponbHbie
3HATD: BONPOCHI K
HOIIK-5.2. [Iposodum |- ocHoBHble MeTonsl U | YMETb: BJIAJIETh: oTYeTaM 1o
HeobxoouMbvle MIPUEMBI MIPOBEJICHUS | - TI0JIB30BATHCA | .HaBLIKaMI/I 71a00paTOPHBIM
HabooeHus u IKCIIEPUMEHTA; paBUJIaMu N paboram
. 6e3omacHoil paboThl B
UMepeHust ¢ yuemom |- JTabOpaTOpHYIO IMOCYAY, |0e30macHoil paboThl B UMIECKON - 3amaHus K
mpebosanuli mexHuKu |B TOM YHCIIC | XUMUAYECKOM MHUCEMEHHBIM
nabopaTopuu
bezonacnocmu HU3MEPUTENBHYIO, u | mabopaTopuun KOHTPOJIbHBIM
mpaBuiIa pabOTHI C HEl paboTam 1o
paszenam
YMEThb:
- 00pabaThIBaTh - Konrporbrere
3HATD: HOIVICHHEIX BOIIPOCHI K
HOIIK-5.3. - wMeromel  00paboTKH yd oT4eTaM 1o
3KCIIEPUMEHTAJIbHbIE BJAJIETD:
Ob6pabamvisaem u | IKCIEPUMEHTAITBHBIX 1a60paTOPHBIM
JIAHHbIE; - HaBBIKAMU
unmepnpemupyem JMAHHBIX, B TOM YHCIE paboram
- NpEeACTaBIATh | 00pabOTKH M aHaIu3a
NoJayYeHHble CTaTUCTHYCCKHE; - 3amaHus K
MOJYYCHHBIC JaHHBIC, | OKCICPHUMCHTAJIbHBIX
9KCHepUMeHmalbhble |- TPaBUIIA MPEICTABICHUS MUCEMEHHBIM
BBICKA3bIBATh CBOIO | JaHHBIX
oannuble 9KCIEPUMEHTATBHBIX KOHTPOJILHBIM
TOYKY 3peHUs B
JTAaHHBIX paboTam o
o0CcyXIeHur
paszenam
pe3yiIbTaToB

12



4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 10 BUIaM padoT Mo ceMecTpam
OO0mast Tpyno€MKOCTh TUCHUILUIMHBI cocTaBisieT 12 3adeTHhix enuuun, 432 daca,
pacrpezie/iecHUe YacoB 10 BUJaM padoT ceMecTpaM IpeCTaBICHO B Ta0HIIe 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

TpyroéMkocTh B yac
Bua y4eOHoii padboThI Bcero B T.4Y. [10 ceMecTpam
JacoB 4 cem | S cem

C UCIIOJIb30BAHUEM DJICMCHTOB

®opMaTt U3yueHH sl JMCHUIIIHHBI
AJIEKTPOHHOT0 00y4EHUs

OO0mas Tpy10éMKOCTb TUCHUIUIHHBI IO y4eOHOMY 432 180 952
TUIaHy

1. KourakrHas padora: 197 73 124
1.1. AyautopHas pa6oTa, B TOM YucJje: 187 85 85
3aHSATHS JeKIMOoHHOTO THa (JI) 68 34 34
3aHsTUs ceMuHapcekoro tuna (I13-cemunapsi,
MPAKTUYECKHE 3aHATHUS U )

naboparopusie padbotsl (JIP) 102 51 51
1.2.BHeayaiuTopHas, B TOM YHcJe 10 5 5
KypcoBas pabota (mpoekt) (KP/KII) (koncynbTamus,
3aInTa)

TEKYIIUHA KOHTPOJIb, KOHCYJIbTAIMH 110 JUCLHHUIIIINHE 10 5 5
KOHTaKTHasi paboTa Ha IPOMEXYTOYHOM KOHTPOJIE

(KPA)

2. CamocTrosiTesabHas padora (CPC) 144 36 108
pedepat/scce (MOAroTOBKA)

pacuérHo-rpapuyeckas padora (PI'P) (moaroroska)

KOHTpPOJIbHAs paboTa + + +
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)

CaMOCTOATCIIbHOC U3YYCHUEC PA3/JICIIOB, CaMOIIOJATOTOBKA

mpopaboTKa U MOBTOPEHUE JIEKIIHOHHOTO MaTepHaia 1

f\/[&FTelf)Haﬂa yqe6Hm<0§ u yqeﬁHSX nocoouH, nolz)[romBKa K 144 36 108
Ha60paT0pHLIM 1 MIPAKTUYCCKUM 3aHATHAM, KOJUIOKBUYM U T.H.)

IloaroroBka K sk3amMeHy (KOHTPOJIb) 108 54 54
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpOJINpYyeMbIe) TR - HaumenoBanue Peanuzanus HaumenoBanue
)
pe3yabTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOro0
OCBOEHHSI: o | % ol 528 AKTHBHBIX H IpakTHYeCKOi DIEKTPOHHOTO
HauMeHnoBaHue pa3aesioB, TeM 'BERIEE IR Bux CPC
koa YK; OIIK; ITK ? = Z = g " 55 G“ A MHTEPAKTHBHBIX TMOATOTOBKH Kypca
-~ o .- -
W HHANKATOPBI = g E z E § & (93 00pa3oBaTeIbHbIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
= So| B = 12
JI0CTHKEHUSA 218 = = § < = TEXHOJIOT Ui gacax) gacax)
. s
KOMIIeTeHIU i = l% =7 é‘ SO =
4 CEMECTP
Pazgen 1 OcCHOBBI XUMHUUECKOH TEPMOIUHAMUKI
IIOArOTOBKA K JICKIIUAM
Tema 1.1. OCHOBHBIE TIOHSTHUS a 5
2 [1.1] ctp. 7-15, [2.1]
TEPMOJIMHAMUKHU. YPaBHEHUsI COCTOSHHS
ctp. 7-32
Tema 1.2. TlepBoe Havano HOFOTOBKA K TCKIAM JNeKLHsi-00bACHEHNE ¢
TepMoauHaMuKu. [IpuiioxxeHne nepsoro 2 1 [1.1] ctp. 15-19, [2.1] JaCTHIHBIM
OIIK-1 Hayajaa TePMOJAUHAMUKY K UI€AIIbHBIM cr. 3 2_3'9 ' pUBJIEYEHHEM (GOPMBI
OIIK-2 razam p- JIUCKYCCHH, 6eCce bl
OIIK-5 JlabopatopHnas padora 1.1. [Tepsoe
Havyauo TepMOJUHAMUKH. [IpuiioxeHme 2 1 TMO/ITOTOBKA K 3aHATHIO
IIEPBOr'0 Hayajga TEPMOAUHAMUKHU K [3.1] cTp. 3-13
WJIcaJIbHBIM Ta3aM
Tema 1.3. Tepmoxumus: TEIUIOBbIE
3¢ deKThI, cTaHmapTHAs PeaKIys, 9 1 TOJIrOTOBKA K JIEKIIUSIM
BBIYUCIIEHHE TEIIOBbIX 3 (PEKTOB B [1.1] cTp. 19-21
CTaHIApPTHHIX peakuusix, 3akoH ['ecca
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
P % g HCMO0JIb3yeMbIX B paMKax pa3pab6oTanHoro
= 9 .
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
5 25| 8% 850 HHTEPAKTHBHBIX TOATOTOBKH Kypca
- =) - o
E g E E E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
=3 =3 12 13 14
2 |3 L§ £E 2 TeXHOJIOrHii yacax) 4acax)
= R o &S| O &
= = °
JIaﬁopaTopHaﬂ pa60Ta 12 MMOATOTOBKA K 3aHATHUIO
Brruncnenue tennoBbsix 3¢ (HexToB B 3.1] ctp. 14-19
b 2 1 [3.1] ctp Komnoxsuym
CTaHJapTHBIX peakLUsAX, 3aKoH ['ecca. noarotoska k KP
KonTtponeHas paboTa. [3.1] ctp. 3-19
IIpakTHUecKkoe 3aHITHE
JlaGopaTopuas padora 1.3. P
" odopmiieHHe oTyeTa C YaCTHYHBIM
JlabopatopHas pabota "Onpenenenue 3 1
5 " [3.2] cTp. 3-10 TIpHUBJIEYCHUEM (HOPMBI
SHTAIBIINY TUAPATOOOPA30BAHUS COJH WCKyCCHH, Gecesl
Tema 1.4. 3aBUCUMOCTH TEIIIOEMKOCTH U
IIOArOTOBKA K JICKIIUSAM
TEIUTOBOTO 3 eKTa peakiu OT 2 [1.1] crp. 22-26
Temneparypsl. YpasHerue Kupxrodda. ' '
JlabopaTopnasi pa6orta 1.4.
3aBUCUMOCTH TETNIOEMKOCTH U ) 1 [OArOTOBKA K 3aHATHIO
TeTI0BOTO 3¢ deKTa peakiuu OT [3.1] ctp. 19-23
Temneparypsl. YpasHerune Kupxrodda.
JICKHI/ISI'OGLSICHCHI/IC C
Tema 1.5. [Tpuanun Kapao n MOJICOTOBKA K JIEKIIUSAM
YaCTUYHBIM
o6o0menue Knaysuyca. Bropoe Hauano 2 [1.1] ctp. 21-22, 26-28,
[2.1] crp. 39-41 TpHUBJIEYCHUEM (HOPMBI
TEPMOANHAMHUKHU. . p- JCKYCCHH, Gecebl
JladopaTopnasi pa6ota 1.5. Bropoe TTpaKTHHUecKOe 3aHATHE
Ha4yaJio TepMO}lHHaMI/IKI/I. Pacqu 2 1 IIOAT0OTOBKA K 3aHATHIO C 4YaCTUYHBIM
SHTPOTINH B 0OPATUMBIX (PUINIECKUX [3.3] crp. 3-19, 28-35 HpHBJICYeHHEM (OPMBI
npoieccax U B XUMHYECKUX pPEaKIHUAX JWCKYCCHH, Gece/ipl
JlaGopaTopHuas pa6ora 1.6. Pacuer
6 (1) 2 1 IIOAr0OTOBKA K 3aHATHIO
SHTPOIMHU B HEOOPATUMBIX (HPU3NICCKHUX
p P [3.3] ctp. 19-28, 28-35
nporueccax.
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
aBora - HaumeHnoBanue Peanu3zanus HaumeHnoBanue
p g HCIO0JIb3yEeMBIX B paMKax pa3paGoTaHHOrO
o ":f ol & o E 5 E AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
= ) =187 85g HHTEPAKTHBHBIX MOArOTOBKH Kypca
= g E 2 E § = ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
g é" L§ E Bl 2 l§ = TeXHOOr il yacax) 13 qacax)14
= S = é’- 0O =
Tema 1.6. CraTuctiueckas npupoja TOATOTOBKA K JIEKIHAM
sutponuu. TepMouHaMUYecKas [1.2] ctp. 31-39, [2.1] TeKIHs-06LACHEHHe ©
BEPOATHOCTb. DHTPONUS CHCTEMBI KaK 2 1 ctp. 41-55 npmf:{c::::;gopw
Eepa Heynl(zlpﬂﬂoquHocm CHCTEMBI. HCKyCCHH, Gecens!
octynat [lnanka.
JlaGopaTopHuas padora 1.7. [Toctymar 5 1 HOATOTOBKA K 3aHSATHIO
IInanka. Pacuer abCOMIOTHON SHTPOIHH [3.3] ctp. 28-35
Tema 1.7. O0beIMHEHHOE BBIpAKECHHE MOArOTOBKA K JIEKI[USAM
IIEPBOTO U BTOPOrO 3aKOHOB [1.2] cTp. 39-45
TepMOAMHaMUKH. TepMoanHaMuuecKne 5 1
dbynkun U,H,A,G. OcHOBHBIE
muddepeHnraIbHbIE ypaBHEHUS IS
TEepMOJAMHAMHUYECKHX (DyHKIMIT
ﬂaﬁopaTopHaﬂ paﬁOTa 18 BHH?IHI/IG IIOJArOTOBKA K 3aHATHIO HpaKTI/I‘IeCKOG 3aHATUC
[3.1] ctp. 19-20, [3.3] C YaCTUYHBIM
JTABJICHUS U TEMITEpaTypsl Ha QyHKINH 2 1 crp. 28-35 HpHBEeHIEM (OpMbI
I'u66ca u 'enmpmronsia JHCKyCouH, Gecebl
Tema 1.8. Mcnone3oBaHHEe OCHOBHBIX HOJrOTOBKA K JICKIIUSIM
TEPMOJIMHAMUYECKUX yPABHEHMIA. [1.1] ctp. 29-31, [2.1] eKIUS-06bACHEHHE C
Tepmonunamuyeckne GyHKITMN KaK ) c1p. 55-61 YACTHUHBIM
KpPHUTEPHii HAIIPABICHHOCTH B NpHUBIIEYEHHEM (DOPMBI
CaMOIIPOU3BOJIbHBIX IIPOLIECCAX U JWCKYCCHH, Gece/ipl
COCTOSIHUSI PAaBHOBECHSI.
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® HaumenoBanue Peanuzanus HaumeHnoBanue
pa6ora a
pe3yabTaThI = E o HCMO0JIb3yeMbIX B paMKax pa3pab6oTanHoro
OCBOCHHS: o @ E u|l 2ol 3 &8 AKTHBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
anMeHOBaHHe Pa3iesioB, TeM s S| £ 8| 52> .
koa YK; OIIK; ITK pai > ) a A 5o Bun CPC MHTEPAKTHBHBIX MOATOTOBKH Kypca
- 15 & -
H HHIHKATOPBI = = E E S5 & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2ol EBEE|l S0 12
JOCTHKEHUsI £ 18 2 E| 3 < TEXHOJIOT Wil Jacax) yacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Tema 1.9. Xumudeckuii MOTCHINAI. MTOJITOTOBKA K JIEKIIASIM
OCHOBHBIE TEPMO/IMHAMHYECKUE [1.1] ctp. 31-39, [1.2]
YPaBHEHUSI AJISI OTKPBITHIX CHCTEM. c1p. 48-50
3aBUCUMOCTh XUMHUYECKOTO MOTEHITNATA 2
WJeaIbHOTO ra3a U KOMIIOHEHTa B CMECH
WJealIbHBIX Ta30B OT TEMIIEPATYpPhI
JTABIICHUSL.
BBIIIOJTHCHHEC
omarmrHux KP
CamocrosiTeJibHasi padora no a
(o BEIOOPY
ocBoeHMIO 1 pa3zaena:
6 npenoxasates) [3.1]
JAOMAIIHAS KOHTPOJbHAas padoTa ctp. 14-23, [3.3] c1p.
28-35
Hroro no 1 pazneny 18 17 12
Paznea 2 [IpunoxxeHuss XUMUYECKON TEPMOJIMHAMUKY. XHUMHYECKOE PaBHOBECUE B MHOTOKOMIIOHEHTHBIX CHCTEMAaX
IIOAT0TOBKA K JICKIITUAM
Tema 2.1. YcnoBus HaNpaBIeHHOCTH U A !
OITK-1 2 1 [1.2] ctp. 57-61, [2.1]
ABHOBECHS B XUMHUYECKUX PEAKITUSIX.
OTIK-2 p peaid ctp. 61-68
- ITpakTHueckoe 3aHaTHe
OIIK-5 JlaGopaTopHas padora 2.1. Yciopus p
a a e oc a OBEC 5 1 MMOATOTOBKA K 3aHATHUIO C YaCTUYHBIM
HAIPaBJICHHOCTH U PABHOBECHS B
p p [3.4] ctp. 3-9, 16-23 TpHUBJIEYCHUEM (HOPMBI
XUMUYECKUX PEaKIHIX.
TICKyCchH, Oecenbl
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora g
P - HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
L 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 25| 2" E50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
= g E 2 2|5 & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2 o § ;‘ g o 12 13 14
£ 8S|32| 5% TEXHOJIOT Ui Jacax) yacax)
= < o &S| O &
= = °
Tema 2.2. YpaBHEHUE U30TEPMBI
XUMHUecKol peakuuu. KoHcTanTta MOJTOTOBKA K JIEKIHAM
paBHOBECHS AJi1 TOMOT€HHOM peaklny B 2 1 [1.2] crp. 61-63, [2.1]
U/eaIbHOM Ta30B0il CMECH U CIIOCOOKI ee ctp. 68-70
BBIPYKEHUSI.
Tema 2.3. CriocoOBI BEIpaKEHUS
KOHCTaHThI paBHOBecus Caasb K, K,
JIEKIUA-00BACHEHHE C
Ky, K. MeToasl BEIYUCIEHHS U It
IIOArOTOBKA K JICKIIUSAM HYaCTUYHBIM
IKCIIEPUMEHTAIBHOTO OTIPEICICHUS 2 1
[1.2] ctp. 64-67 npUBJIeYeHHEM (HOPMEI
KOHCTaHTHI paBHOBecHus. OcoOeHHOCTH
IICKycchH, Oecenbl
XUMHUYECKOTO PABHOBECHS B
reTepOreHHON peakuuu
Tema 2.4. [IpuHnune! pacyera
PaBHOBECHOT'O COCTaBa TOMOT€HHOM TOATOTOBKA K JICKIHAM
5 2 1 [1.2] ctp. 65-67, [2.1]
XUMHUYECKON peaKInu 1Mo
peakil cp. 70-74
TEPMOJIMHAMUYECKUM JJaHHBIM.
Jlabopatopnasi pagora 2.2. Pacuer HPaKTHYECKOE 3aHSITHE
PABHOBECHOI'O COCTaBa XUMHUUECKON 6 1 MOATOTOBKA K 3aHATHIO € 1aCTH4HBIM
peakuuy 110 TepMOJAUHAMUYECKUM [3.4] cTp. 9-11, 23-26 npuBiIedeHreM QopMbl
NAHHBIM TICKyCchH, Oecenbl
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
p % g HCIIOJIb3yeMBIX B paMKax pa3pab6oTanHoro
= 9 .
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
5 25| 8% 850 HHTEPAKTHBHBIX TOATOTOBKH Kypca
- =) - o
= g E E S5 = 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| el 9& .12 13 14
2 |3 L§ £E 2 TeXHOJIOrHii yacax) 4acax)
= < o &S| O &
SIS
Tema 2.5. Biausane naBineHus 1 JICKIHA-00BACHEHHE C
TEMIIEPATYPHI HA [I0JIOKECHUE JaCTHIHBIM
paBHOBECHUs 1 PABHOBECHBIH BBIXOJ ) ) OArOTOBKA K ekiasy | PHB/ICHCHHEM GOpMbI
npoaykroB. [Tpunnun Jle-1larenbe. [1.2] cp.63-64, 67-69 AmCKyceuH, becent
3aBI/ICI/IMOCTI) KOHCTAaHTBI pPABHOBCCUA OT
TEMIIEPATYPEI.
JlaGopaTopHuas padora 2.3. Brusaue
JTABJICHUS U TEMIIEPAaTyphl HA
[OJIOKEHHUE paBHOBeCI/IH u paBHOBeCHBIﬁ IIOJArOTOBKA K 3aHATHIO HpaKTI/I‘IeCKOG 3aHATUC
3.4] crp.11-13, 27-29 C YaCTUYHBIM
BbIXOA NpoykToB. [TpuHumn Jle- 6 2 [3.4] erp
1 3 B noaroroska k KP npUBJIeYeHHEM (HOPMEI
aTesnbe. 3aBUCMMOCTh KOHCTaHTBI [3.4] ctp. 3-15, 33-35 JCKyCoHH, Gecesl
paBHOBECHS OT TEMIIEPATYPBHI.
Kontpomipnas pabora.
BBITTIOJIHCHHE
CamocrosiTesibHasi padoTa no nomamuux KP
OCBOEHMIO 2 pa3aena: 2 (1o BBIGOPY
JIOMALIHSASE KOHTPOJILHAs padoTa npenozaparens) [3.4]
cTp. 26, 29-32
Hroro no 2 pa3neny 10 17 12

Pasnen 3 ®a3oBbie paBHOBECHS B OTHOKOMIIOHEHTHOM CUCTEME
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

OIIK-1
OIIK-2
OIIK-5

HaumeHoBaHuUe pa3aenos, TeM

Bunel yueonoi padoTsl

KonTakTHas
padora

CamocTosiTeILHAS
paéoTa cTyJeHTOB

Jleknum, yac
JlabopaTopHble
padoThl, Yac
IpakTnyeckune
3aHSTHSA, Yac

(CPC), uac

Buxg CPC

HauMmenoBanme
HCMO0JIb3yeMbIX
AKTUBHBLIX U
MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX

12
TEXHOJOI'MHA

Peanuzanus
B paMKax
IIpakTuyeckoit
TOATOTOBKH
(TpyaoeMKocTh B
13
Jacax)

HaunmenoBanue
pa3padoTaHHOro
DJIeKTPOHHOT0
Kypca
(TpyaoeMKoCcTh B

14
yacax)

Tema 3.1. [Tonstus "daza",
"koMmmoHeHT", "cTeneHs CBOOOILI".
TepmoanHaMuUYeCcKHe YCIOBUS
paBHOBecHst Mexay (azamu U pazoBbIX
nepexonoB. [Ipasuio ¢a3 'ndOca.
BbIBoz 1 MHTETpUPOBaHUE ypaBHEHHS
Kunaysuyca - Knaneitpona. luarpamma
COCTOSIHUS JUISl OZJHOKOMITOHEHTHOM
CHCTEMBI.

MOJrOTOBKA K JIEKLUAM
[1.2] cTp. 113-119

Tema 3.2. YpaBuenue Knay3uyca —
Knamneiipona, ero npuMeHeHHe 115
OMpeIeIICHUs] TEPMOAMHAMHKH (Da30BBIX
MePex0/10B KUAKOCTh-TIAp, TBEPH0E
Teno-nap. JluarpaMma cOCTOSHUSA JIst
OHHOKOMHOHCHTHOﬁ CHCTCMBI.

IIOATrOTOBKA K JICKIIUAM
[1.2] ctp. 119-124

Jlaboparopnas padora 3.1. YpaBHeHue
Knaysuyca — Knaneiipona. ®a3oBbie
paBHOBECHsI B OJHOKOMIIOHEHTHOU
cucreme

13 2

MOATOTOBKA K 3aHSTHIO
[3.5] ctp. 3-23

Tema 3.3. [Tomumopdusm B
OJIHOKOMITOHEHTHOM CHUCTEME.
MOHOTpOHHHC nu 3HaHTI/IOTp01'IHLIe
noJiMMop(HEIE TpEeBpaIECHUSI.

IIOATOTOBKA K JICKIIUAM
[1.1] ctp. 83-94
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTPOJIHpyeEMBbIE) 6 ® HaumeHnoBaHnue Peanmzanus HaumeHnoBaHnue
abora o
pe3yabTaThI P z g HCIIOJIb3yeMBIX B paMKax pa3pab6oTanHoro
=9 .
OCBOCHUS: 7 > E ol 2 ol 5 2 g AKTHBHBIX H IIpakTnyeckoi DJIeKTPOHHOT0
anMeHOBaHMe Pa3iesioB, TeM s ] S| = 2
rxox YK; OIIK; K pai ? i Z = § AR E’ o Bun CPC HHTEPAKTHBHBIX MOATOTOBKH Kypca
- =) - o
M HHIUKATOPBI E = E E g5 s ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTb B | (TPYA0E€MKOCTH B
= =% =N =) .12
JIOCTHKEHUST 2018 L§ 2 E| 3 < = TEXHOJIOTHii Jacax) gacax)
KOMIIeTeH M = l% = é‘ 5| © =
BBIIIOJTHCHHEC
CamocrosiTesibHasi padoTa no nomamHux KP
0CBOeHMIO 3 pa3jiena: 4 4 [3.5] cTp. 24-28
JAOMALIHSS KOHTPOJIbHASA padoTa (o BBIGODY
TIPeTo1aBaTes)
Hroro no 3 pazneny 6 17 12
HUTOTI'O no aucuuniimHe 3a 4 cemecTp 34 | 51 36
5 CEMECTP
Pasnen 4 TepMoanHaMuKa pacTBOPOB HEAJIEKTPOJIUTOB
Tema 4.1. Knaccudukaius pacTBOpoB
HERJIEKTPOJIUTOB. XUMUYECKUN
MOTEHIIMA] KOMITOHEHTOB
COBEPIIIEHHOT0, OECKOHEYHO 2 HOJTOTOBKA K JEKLIHSM
pa30aBacHHOTO PacTBOPOB. [ToHATHE 1 [1.1] ctp. 52-55
THUIIOTETUIECKOTO CTaHIapPTHOTO ’ '
OINK-1 COCTOSHUSI KOMIIOHEHTA B PACTBOPE.
OI1K-2 TepMomuHAMHUYECKHE YCIOBUS
OIIK-5 00pa30oBaHUsI HACATHHBIX PACTBOPOB.
Tema 4.2. OCHOBHBIE 3aKOHBI PACTBOPOB HOATOTOBKA K JIEKIIAM JeKIUsT-00BICHEHHE C
HEDJIEKTPOJIMTOB: 3akoH Payns, 3akoH . [1.1] ctp. 55-59, [1.2] YACTHYHBIM
I'enpu. 3akoH pacrpeeieHus BemecTBa 1 c1p. 80-88, [2.1] cTp. TpHBIIEYEHHEM (POPMBI
MEXIY HCCMECUINBAOIIUMHUCA 81-140 JIUCKYCCHUH, Oecepl
XKHUJIKOCTAMU. DKCTPAKITHSI.
JlaGopaTopHuas pa6ora 4.1. OcHOBHBIC 7 4 ’ TOIFOTOBKA K 3aHATUIO
3aKOHBI PACTBOPOB HEDJIEKTPOJIMTOB [3.6] cTp. 3-39
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOro
OCBOCHUS: H o ":f o | = g s &g AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK anMeHOBaHHe Pa3iesioB, TeM ;, 2 g § 5 E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
M HHIHKATOPBI = E é E E § = ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JAOCTHREHUS g é" § 2 E| 3 l§ = TexHoIOruii yacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JladopaTopHasi padora Ne 4.1 MPAKTAIECKOC 3aHATHE
HccnenoBanue paBHOBECHSI TOMOICHHOM 8 4 noaroroska k JIP C YaCTUYHBIM
XUMHUYECKON peaKIy B pacTBOpe [3.7] cp. 3-8 TpHUBJICYCHUEM (HOPMBI
IICKyccuH, Oecenbl
JlabopaTopHas paGora Ne 4.2 5 5 odopmienue oruera JIP Komnoxsuym
Cnava oruetoB. KoHrpossHas padorta [3.7] ctp. 6-9
Tema 4.3. KonnmuratuBHbIe CBOHCTBA 1 1 Flo g;(;TT(;I;aI S:IE.I/IGM
pPacTBOpOB. crp. 72-74
Tema 4.4. PeanbHble pacTBOPBI
HEDJIEKTPOIUTOB. AKTHBHOCTD, TIO/IFOTOBKA K JICKLHUAM
K03 PunneHT akTHBHOCTH. CITOCOOBI 2 1 [2.1] cTp. 143-150, [1.1]
ompeneneHus KorpuIreHTa crp. 59-63
AKTHUBHOCTH.
Hroro no 4 pasneny 6 17 12
Pasnes 5 ®a3oBble paBHOBECHS B JByXKOMIIOHEHTHBIX CUCTEMAX
Tema 5.1. PaBHOBecHe KHUIKUH pacTBOP
- [Map B ABYXKOMIIOHECHTHBIX CUCTEMax.
3akonsl ['n66ca-Konoanosa. 2 1 MOArOTOBKA K JICKLUSIM
A3zeoTpornHbie pacTBOpbl. OU3UKO- [1.1] cp. 76-81
OIIK-1 XMMHYECKHNE OCHOBBI pa3/iCiICHMS
OIIK-2 JKUJIKMX CMEeCel Ha YHCThIE BELIECTBA.
OHK-5 JlaGoparopuas padora Ne 5.1 da3zoBbie noarotoska K JIP [3.8] HpaKCTz::]::[:?;ﬂme
paBHOBECHS )KUAKOCTh-TIAp B ABOMHOM 3 2 crp. 3-19
TpHUBJIEYCHUEM (HOPMBI
cuereme ICKyccuu, Oecenbl
JlabopaTtopuas pabora Ne 5.2 Cnaua 4 5 otopmienne oryera JIP Kosoksiys
otuetoB. KoHTponbHas paboTa [3.8] crp. 18-21
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
HaunmeHnoBanue Peanuzanus HaunmenoBanue
0 g a
abora =
P z 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 ™
& < ] AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
9 2 9 =9 v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 27 87| 8§ 3 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
= g E E S5 & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2 o § ;‘ g o 12 13 14
£ 8S|32| 5% TEXHOJIOT Ui Jacax) yacax)
= R o &S| O &
= = °
Tema 5.2. PaBHOBecHe KUAKUN pacTBOP MOArOTOBKA K JIEKI[USAM
- 18P B IBYXKOMIIOHEHTHBIX CHCTEMAX C [1.2] cTp. 130-136 NeKLH-OGBACHEHHE ©
OTpaHUUYEHHON PACTBOPHUMOCTHIO
YaCTUYHBIM
KOMITOHEHTOB B KHJIKOM COCTOSIHUH, C 2 1
TIpUBJIEYCHUEM (HOPMBI
OTCYTCTBUEM PACTBOPUMOCTH B KUIKOM
TIUCKYCCHH, GeceIbl
COCTOSIHUU. Te0opeTnuecKre OCHOBBI
MIEPETOHKY C BOJSTHBIM MAPOM.
j[ 6 6 5 l P IIOJArOTOBKA K 3aHATHIO HpaKTI/I‘IeCKOG 3aHATUC
aboparopHasn paGora 5.1. Pasrosecue [3.9] c1p. 3-21 R
JKAJKUM pacTBOp - map B 5 2
TIpHUBJIEYCHUEM (HOPMBI
JIBYXKOMITOHEHTHBIX CHCTEMaxX
JIUCKYCCHH, Gece bl
IIOArOTOBKA K JICKIIUSAM
EeMa 5.3. Kpucramnuzanus pacTBOPOB. ! ); o 13911 ~ NeKLHA-OGBACHEHHE ©
. .2] ctp. 130-139, [1.
PHUBBIC OXJIAXKICHHS PACTBOPOB [1.2] ctp [1.1] —
IlocTpoenue quarpaMmm COCTOSIHUS 4 1 cTp. 93-98
TIpHUBJIEYCHUEM (HOPMBI
JIBYXKOMITOHEHTHBIX CUCTEM 110 KPUBBIM
JIUCKYCCHH, Gece bl
oxJaxIeHusl. JlnarpaMMbl JIaBKOCTH
IMOATOTOBKA K 3aHATHIO
ﬂaﬁopaTopHafl paGOTa 5.2. [3 9] ctp 22-31 HpaKTI/IquKOG 3aHsATHUC
ITocTpoenue quarpaMm COCTOSIHUS ’ ) © YACTHYHBIM
JIBYXKOMITOHEHTHBIX CUCTEM O KPUBBIM 5 2 noAroTosKa K KP
[3.9] c1p. 3-16 TpHUBJIEYCHUEM (HOPMBI
OXJIKIeHUs. /[narpaMMBbl JIaBKOCTH. 71 CTp.
JICKyccuu, 6ecenpl
KonTtponbHas pabora.
BBIIIOJIHCHUC
CamocTosiTeJibHasi padoTa nmo noMamHux KP
0CBOEHHUIO 5 pa3jena: 1 [3.9] ctp. 17-31
JIOMAIIHSAS KOHTPOJIbHAst pafoTa (1o BEIGOPY
IIpenoaaBaTes)
Hroro no 5 pazneay 8 17 12
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
abora =
pe3yJabTaThbl P = g HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
= 9 .
OCBOCHMSI: o o |2 o|lE8e|l58F AKTHBHBIX H IIpakru4eckoii DJIEKTPOHHOI 0
aMMeHOBaHHe Pa3ieioB, TeEM < S S| = > .
ko1 YK; OIIK; ITIK pasa 2 = BTl T 555 Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
- =) - o
M MHAUKATOPBI = = E E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
¥ || EE| S22 .12 13 14
IOCTHKEHHUS % Se § E § S =~ TEXHOJIOT Ui gacax) gacax)
% <
KOMIIeTeHIU i = l% =] é‘ 80 =
Pa3znen 6 TepmonuHaMHUKa PACTBOPOB HIEKTPOINTOB. DIEKTPOXUMHUIECKHUE LETIH.
Tema 6.1. TloHsaTue
3JEKTPOXUMHYECKOTO OTEHIHAIA.
XUMHU4EeCKUN MOTEHIMAT HOHOB MOATOTOBKA K JICKIUSIM
3JIEKTPOJINTA, AKTUBHOCTb, 2 0,5 [2.1] cTp. 150-199, [1.1]
KO3 PHUINEHT aKTUBHOCTH, HOHHAS CHJIa crp. 211-222
pactBopa 3yekTpoauTa. [lpenenpHblit
3akoH JleOas- X1oKKes.
Tema 6.2. DneKTPOAHbIE MOTEHIUAIIBL.
FJ'IaCCI/I(I)I/IKaHI/Iff’ E)HCKTpOI[O]Z.: 9 C IIOArOTOBKA K JICKIIUSAM
anbBaHUYECKUM eMeHT. CBsizb D1 2 05 [2.1] ctp. 199-209, [1.1]
rajbBaHUYECKOI'O HJIEMEHTA C orp. 223-227
OIIK-1 U3MeHeHreM sHepruu [ ub6ca P
OIIK-2 XUMUYECKON peaklnH.
OIIK-5 JlaGoparopHasi pagora Ne 6.1
OmnpeneneHne KOHCTAHTHI PaBHOBECHS U ITPAKTUIECKOE 3aHATHE
TEPMOJIMHAMHYECKHUX XapaKTEPUCTUK 3 1 noaroroska k JIP C YaCTUYHBIM
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX [3.10] ctp. 3-18 npUBIeYeHHEM (HOPMBI
peaKkiuii Mo 3JIEKTPOXUMHUECKUM TICKyCchH, Oecenbl
JTAHHBIM
JladopaTopHasi padora Ne 6.2 Cnaua odopmiienne oruera JIP
2 2 KOJIJIOKBHYM
otyetoB. KontponsHas pabora [3.10] ctp. 18-21
Tema 6.3. Onpenenenne eKIUS-06bACHEHHE C
TepMO}lHHaMquCKHX XapaKTepHCTI/IK IIOATOTOBKA K JICKIIUAM YaCTUYHBIM
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHON 1 0,5

PEAKIINU TI0 JIEKTPOXUMUIECKUM
JTaHHBIM.

[2.1] eTp. 209-220

npUBIeYeHHEM (HOPMBI
JIMCKyCCHH, becebl
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

HaumeHoBaHuUe pa3aenos, TeM

Bunel yueonoi padoTsl

KonTakTHas

padora

padoThl, Yac

Jleknum, yac
JlabopaTopHble

IpakTnyeckune

3aHATHSA, YaC

CamocTosiTeILHAS
paéoTa cTyJeHTOB

(CPC), uac

Buxg CPC

HauMmenoBanme
HCMO0JIb3yeMbIX
AKTUBHBLIX U
MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX

12
TEXHOJOI'MHA

Peanuzanus
B paMKax
IIpakTuyeckoit
TOATOTOBKH
(TpyaoeMKocTh B
13
Jacax)

HaunmenoBanue
pa3padoTaHHOro
DJIeKTPOHHOT0
Kypca
(TpyaoeMKoCcTh B

14
yacax)

JlaGopaTopHas padora 6.3.
OmnpeneneHue TePMOAMHAMUYECKHX
XapaKTepUCTUK OKUCIUTEILHO-
BOCCTAHOBUTEJIBHOU PEAKIIMHU 110
INEKTPOXUMHUYECKUM JIAHHBIM

MOJTrOTOBKA K 3aHATUIO
[3.10] ctp. 3-15

Tema 6.4. OnpenieneHre CTaHAaPTHOTO
AIIEKTPOAHOTO TOTEHIIHAIA T10
IKCIEPUMEHTAIIbHBIM JIAHHBIM

IIOATr0OTOBKA K JICKIITUAM
[2.1] cTp. 220-225

HToro no 6 pazneny

OIIK-1
OIIK-2
OIIK-5

Pa3znen 7 XuMudeckass KHHETHKA

Tema 7.1. OCHOBHBIE IIOHATHS
XUMHYECKOH KHHETHKHU: CKOPOCTh
XMMHUUYECKOHN peaKlMyi, OCHOBHOMI
MOCTYJIAT XUMHUYECKOH KHHETUKH IS
JJIEMEHTAPHOHN pEeaKIiy, OCHOBHOE
KHHETUYECKOE YPaBHEHNE XUMHUYECKOTO
mporecca

IIOATrOTOBKA K JICKIUAM
[1.1] ctp. 128-132

JIEKIMSA-00BACHEHUE C
YACTHYHBIM
MPUBJICYCHUEM (HOPMBI
JICKyCCHH, Oecepl

Tema 7.2. [lnddepenpansHbie METOIBI
olpeieNieHNs OOIIero ¥ YacTHOTO
HOPSIJIKOB PEaKIuu

MOATOTOBKA K JICKIHSIM
[1.1] cTp. 133-135

Tema 7.3. IHTErpasibHbIe KUHETUYECKUE
ypaBHEHHS MPOCTHIX PEAKIHil TEPBOTO,
BTOPOTO, TPETHETO NOPSIIKOB.
WHTerpanbHbIA METO I OTIpe/IeIeHUs
00111eT0 MOPSAKA CI0KHOHN peaKIlny.

IIOATOTOBKA K JICKIIUAM
[1.1] ctp. 135-149
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
adora
P Ee HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E R Z S| B> . Buxg CPC
) 27| 8" E50 MHTEPAKTHBHBIX TOJATOTOBKH Kypca
- 15 & -
= g E 2 = § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2 o § ;‘ = o .12 13 14
R IR TEXHOJIOT M 4acax) Jacax)
= < o &S| O &
= = °
j[ 6 6 7 l M IIOAr0OTOBKA K 3aHATHIO HpaKTI/I‘ICCKOS 3aHATHC
abopatopHnast pabota f.2. VICTObI [3.11] cTp. 3-12 C YaCTHYHBIM
oTIpeJieNIeHuUs TIOPSIKOB XUMUYECKUX 1 P
ek TIpUBIIeYeHUEM (POPMEI
P IICKyccuH, Oecenbl
JlabopatopHasi paGora Ne 7.2 Ipakrieckoe 3aHsATHE
ITonsipumeTpuyeckoe Ucciaea0BaHue 1 noarotoska k JIP C YaCTHYHBIM
KUHETUKH KUCJIIOTHOM MHBEPCUU [3.12] cTp. 3-26 MpUBIIcYeHUEM (HOPMEI
€axapo3sl JTUCKYCCUH, Oecebl
JlaGopaTopuas padora Ne 7.3 Craua 2 1 odopmnenue oruera JIP Komnnoxsuym
otyetoB. KoHTponpHas paborta [3.12] ctp. 25-27
Tema 7.4. [locnenoBarenbHas peakuus 2 MOJITOTOBKA K JICKITUAM
nepBoro nopsaka. Meron boaenmreiina. [1.1] cTp. 149-151
JladopaTopnasi pa6ora Ne 7.4 Ipakruyeckoe 3aHsTHE
Kunerrnka roMOreHHBIX XUMHUYECKUX 1 noarotoska k JIP C YaCTHYIHBIM
peakiuii. MI3yueHne KUHETUKH [3.13] ctp. 3-27 MpuBIeYeHUEM (HOPMBI
HoAMpOBaHUS alleTOHA JUCKYCCUH, Oecebl
JladopaTopuasi padora Ne 7.5 Cnaua 1 ’ obopmierre otdera JIP Komnoxsuym
otuyetoB. KoHnTponbHas padora [3.5] cTp. 25-29
Tema 7.5. Kuneruka napaunensHoi JIEKLIHSA-00BICHEHHE C
peaKIMy IepBOro MOPsIKa, 00paTHMO# ’ MOJITOTOBKA K JIEKIIUSAM YaCTUYHBIM
peakuuu nepBoro nopsaka. Meroxn [1.1] cTp. 143-146 npUBIeYeHHEM (HOPMBI
KBa3UPaBHOBECHOTO TPUOINKEHIS JHCKyCCHH, Gece sl
JlabopatopHas pagora 7.6. Kunernka HOATOTOBKA K 3aHSTHIO
CJIOXHBIX XUMUYIECKUX PEAKITUH. [3.11] crp. 12-22
[IpubnmxeHHBIE METOIBI aHAIIN3A 1 1 noarotoska k KP
kuHeTndeckux cxem. KontponbHas
paGora [3.11] ctp. 3-22
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yabTaThI = E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: H o ":f o | = g s &g AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
anMeHOBaHHE Pa3IejioB, TEM & ] = a
ko1 YK; OIIK; ITIK pasa 2 5 | & F § 5| g E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
-~ o ; -~
H HHIHKATOPBI = 5 A 2 E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = = o .12 1 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) 3 gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Tema 7.6. Bnusnue temnepaTypsl Ha
CKOpPOCTh XUMHUECKOH PEeaKIInu. 1 HOArOTOBKA K JICKLHSIM
YpaBHeHue AppeHuyca. JHeprus [1.1] cTp. 159-161
AKTHBAIMH, €€ ONpe/IeIICHUE
HpaKTI/I‘{eCKOG 3aHATUC
JladopaTopnasi pa6ora 7.7. Bnusinue
o 1 IIOAr0OTOBKA K 3aHATHIO C YaCTUYHBIM
TEeMIIepaTyphl HA CKOPOCTh XUMHUYIECKOM
patyp P [3.11] ctp. 22-26 TIpUBIIeYeHUEM (POPMEI
peakiuu. YpaBHeHHe AppeHuyca
JUCKYCCUH, GCCGZ[BI
Tema 7.7. Teopuu xuMu4ecKon
krHeTHKH. OCHOBHOE KHHETHIECKOE
1 IIOArOTOBKA K JICKIIUSAM
ABHEHHE TCOPHU aKTHBUPOBAHHOTO
yP P P [1.1] ctp. 161-174
KoMIUIeKca. [lapameTpbl akTHBALUH.
YpaBHeHue DWipuHra
JlaGopaTopHuas padora 7.8. HOJrOTOBKA K 3aHSTHIO
OnpeneneHre mMapaMeTpoB aKTHBALINH. 2 1 [3.11] ctp. 22-26
Ypasuenue Diipunra. KonrponbHas noaroroska k KP
pabota [3.11] cTp.22-26
Tema 7.8. OCHOBHBIE TIOJOXKEHHS 5 MOJITOTOBKA K JIEKIIUSAM
TOMOT'€HHOI'0O Karajan3a [1.1] cTp. 183-187
BBITIOJTHCHUE
CamocTosiTeJibHasi padoTa nmo nomarranx KP
O0CBOEHMIO 7 pa3aena: 1 [3.11] cTp. 3-26
JIOMAIIHAS KOHTPOJIbHAA pafora (1o BEIGOPY
NPero1aBaTeis)
Hroro no 7 pazneny 14 10 6
HUTOI'O no aucuunimHe 3a S cemecTp 34 | 51 36
HUTOTI'O no gucuuninxe 68 | 102 144
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHbIE 33/IaHUSI MJIH HHbIe MAaTEePUAJIbI, He00XOAUMBbIE 1JIf
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpochl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K MPaKTHYSCKUM U J1abopaTopHbiM 3ansatusm [3.1 — 3.13], npencraBieHHbix B 1. 6.3.

5.2. Onucanue nokasartesjei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJ
OllCHUBaHUA

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIMH 110 JUCLMIIIMHE
JUI TEKYILEro KOHTpOJs B ceMecTpe (mepBas M BTOpas KOHTPOJbHAs HENEINs) NpUMEHseTcs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAS CHCTEMa KOHTPOJISI U  OLEHKH YCIIEBA€MOCTH
CTYZIEHTOB.

Tabnuya 5 — bannvno-penimunzosasa cucmema OyeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OtanyHo
31-40 Xoporo
21-30 VY 10BETBOPUTETHEHO
0-20 HeynosnersopurensHo

[Ipy mpomMexyTOYHOM KOHTpOJ€ (PK3aMEH) YCIEeBAaeMOCTh CTYJIEHTOB OLIEHUBAETCS IO
nATHOATITBHON CUCTEME: «OTIINYHOY, «XOpouIo», «yZIOBJIETBOPUTEIILHO»,
«HEYJOBIETBOPUTEIBHO.
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Tabauya 6 —Kpumepuu oyenusanus pe3yiomama o0yueHus no OUCYUNIUHE U WKANA OUECHUBAHUSA

Koa n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMMCHOBAHHEC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIIMH

Kpurtepnu oneHnBanus pe3ybTaToOB 00y4eHHS

OreHka OreHka O1eHka OreHka
«HEY/IOBJIETBOPUTEILHOY» «yIOBJIETBOPUTEIbHOY / «xopomo» / «OTJIHYHO» /
/ «HE 3a4TEHO» «3a4TEHO» «3a4TEHO» «3aU4TEHO»
0-59% 60-74% 75-89% 90-100%

OT max peUTHUHIOBOH
OLICHKH KOHTPOJISI

OT max peUTUHIOBOH
OLICHKH KOHTPOJISI

OT max PEUTUHIOBOM
OLICHKH KOHTPOJISI

OT max PeUTUHIOBOH
OILIEHKH KOHTPOJIS

OIIK-1. Cocoben
U3y4aTh,
aHAIM3UPOBATH,
HCIIOJIB30BaTh
MEXaHU3MBI
XUMHYECKUX
peakuu,
MPOUCXOSIIINX B
TEXHOJIOTHYECKHUX
mpoleccax u
OKpYXKaloleM MHpeE,
OCHOBLIBAsICh Ha
3HaHUSIX O CTPOCHUH
BEII[ECTBA, MPUPOIE
XAMUYECKOH CBSI3H U
CBOMCTBax
Pa3IMIHBIX KITACCOB
XUMHYECKUX
2JIEMEHTOB,
COeIMHEHNH, BEIECTB
1 MaTepuajoB

HOIIK-1.1. H3yuaem
MEXAHUZMbI XUMUYECKUX
peakyuii, OCHOBbIBAACH HA
3HAHUAX O CMPOEHUU
eeujecmea, npupooe
XUMUYECKOU C653U U
CBOUCMEAX PA3IUYHBIX
KAACCO8 XUMUYECKUX
9eMEHMO8, COeOUHeHU],
seujecme u Mamepuaios

He 3HaeT ocHOBHEIE TOHATHS
TepMOINHAMUKH, TIEPBOE U
BTOpOE Havana TepMOANHAMHUKH,
TertoBbIie 3P PEKTHI, 3aK0H
T'ecca, ypasaenne Kupxrodda,
TepMOAMHAMHUYECKHe (yHKIHN
U, H, A, G, xuMr4eckuii
IMOTEHIINAJ, CBOIICTBA
XHMHYECKOTO MMOTCHIHAA.
He ymeer onpenensarts no
CIPaBOYHBIM JAHHBIM
9HEPreTHYECKHE XapaKTePUCTHKH
Y TEOMETPHIO MOJIEKY,
TEPMOANHAMHUYECKHUE
XapaKTePUCTUKU XUMHIECKHX
peaxiuii.

He Brajieet HaBBIKAMY PEIICHHUS
THUIOBBIX 33714 110 ONPEACICHUIO
TEePMOANHAMUIECKHUX BEITHINH
(Q, AU, AH, AG) B cucreme
H7ICATBHBIN I'a3 U B XUMUYECKHX
PEaAKIHAX

YacTryHO 3HaET OCHOBHBIC
TTOHSATHS TEPMOJHHAMHKH,
MepBOE ¥ BTOPOE Havaja
TEPMOJUHAMHUKH, TCIUIOBBIE
a¢dexTsl, 3akoH [ecca,
ypaBHenue Kupxrodda,
TEPMOTUHAMHUYCCKHIE (HYHKITUH
U, H, A, G, xumudeckuid
MOTEHIMAJ, CBOMCTBA
XUMHYECKOTO TIOTCHITHATA.
HacTHYHO yMeeT ONpeAeiATh 110
CIPaBOYHBIM JTaHHBIM
SHEPreTHYECKUE XapaKTEPHUCTHKH
Y TEOMETPHIO MOJIEKYII,
TEPMOTHHAMHYCCKIE
XapaKTEPUCTUKHA XUMHUYCCKUX
peaKIuid.

Cnabo BiasieeT HaBBIKAMH
pEIICHUS TUTIOBBIX 33124 110
OTIpENICIICHUIO
TEPMOJMHAMHYECKUX BEITHIHH
(Q, AU, AH, AG) B cucteme
HICATbHBIN Ta3 U B XUMHUYECKHUX
peaKIusIx

XopoI11o 3HaeT OCHOBHbBIE
TTOHSATHUS TEPMOJHHAMHKH,
MepBOE ¥ BTOPOE HaYaIa
TEPMOJMHAMUKH, TETUIOBBIE
3¢ dexTsrl, 3akoH ['ecca,
ypaBHenue Kupxrodda,
TEPMOTUHAMHUUCCKHIE (HYHKITUH
U, H, A, G, xuMu4yeckui
MOTEHIMAJ, CBOMCTBA
XMMHYECKOT0 ITOTeHIHAA.
Xopo1io ymeeT onpeaensiTh 1o
CIPaBOYHBIM JTaHHBIM
SHEPreTHYECKUE XapaKTEPHUCTHKH
Y TEOMETPHIO MOJIEKYII,
TEepMOIMHAMUYECKHE
XapaKTEPUCTUKHA XUMHUYCCKUAX
peaxIuid.

Xopouio BiajzieeT HaBbIKAMH
pelLIeH s TUTTOBBIX 33134 10
OTIpENICIICHHIO
TEPMOJMHAMHYECKUX BEITMIHH
(Q, AU, AH, AG) B cucteme
WACATBHBIN ra3 U B XAMHYECKUX
peakiusax

OTIMYHO 3HAECT OCHOBHBIC
MOHSATHSI TEPMOMHAMUKH,
TIepBOE U BTOPOE Havaja
TEPMOIUHAMUKH, TETUIOBBIE
3¢ ¢exTsl, 3akoH ['ecca,
ypaBHeHue Kupxroddoa,
TEPMOTUHAMHYCCKHE (PYHKIHH
U, H, A, G, xumHuueckuit
MOTEHITHA, CBOMCTBA
XHMHYECKOTO TIOTCHITHAA.
OTIMYHO yMEET OIMPENCTATh O
CIPAaBOYHBIM JaHHBIM
SHEPTEeTHYECKUE XapaKTEPHUCTHKH
¥ TEOMETPHUIO MOJIEKYIL,
TEPMOTUHAMHYECKHE
XapaKTEPUCTHKH XUMHUCCKHX
peaxuuii.

OTIMYHO BTaJ€ET HABBIKAMHU
PeIlIeHHs] THITOBBIX 3a/1a4 110
OTIPENICTICHUIO
TEPMOTUHAMUYECKHIX BEITMYHH
(Q, AU, AH, AG) B cucteme
HJICANTbHBIN Ta3 U B XUMUYECKHX

peaKusx
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka
«HEyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHIrOBOM
OIICHKU KOHTPOJIS

OreHka
«xoporo» /
«3aYTCHO»
75-89%
0T max peiTUHTroBOii
OLICHKU KOHTPOJIS

Ornenka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

HOIIK-1.2. Ananusupyem
MEXAHUIMbL XUMUYECKUX
peaxyutl npouUcXo0auuUx 6
MexXHOI02UYeCKUX npoyeccax
U OKpysHcaroujem mupe

He 3naet ycnosust
HAIPaBJICHHOCTU U PaBHOBECHS
B XMMHUYECKUX PEaKIVsX,
ypaBHEHHUE U30TEPMBI
XUMUYECKOH peaKIuu,
KOHCTaHTa paBHOBECUS JUIs
TOMOTE€HHOM peakuuu B
HJeabHON Tra30BOM CMECH U
CIOCOOBI €€ BBIPAXKEHHUS, CBSI3b
Kp, Kc, Kx, Kn, npuniun Jle-
[laTenbe, TepMOIUHAMHUUYECKHE
YCIIOBUSI paBHOBECUS MEXY
¢azamu, npasmwio da3 ['n66ca,
JyiarpaMMa COCTOSIHUS JUIs
OJTHOKOMITOHEHTHOH CHCTEMBI,
paBHOBECHE KUIKUI pacTBOp —
Tap B AByXKOMITOHEHTHBIX
crcTeMax, 3akoHbl ['no0ca-
KonoBanosa, 3akOHBI pacTBOPOB
HE3JIEKTPOJIUTOB, THArPaMMbl
ITaBKOCTH.

He ymeer paccuuthiBaTh
PaBHOBECHBII coCTaB
XUMHUECKUX peaKIHii mo
TEPMOANHAMUYECKUM JaHHBIM,
OTIPEAENATH BIMSIHUE BHEITHUX
(haxTOpPOB Ha BEIXOJ IIPOAYKTa,
CTpOUTH a30BBIC THATPAMMBI B
OHO- U IBYXKOMIIOHEHTHBIX
CUCTEMax, pelaTh
MpaKTHYECKUE 3a/1a4H 110
(ha30BBIM AMarpaMMam;
TIPUMEHSTH 3aKOHBI PACTBOPOB
HEIJICKTPOJIUTOB.

He Bnageer HaBBIKaMu penreHus
HETHUIOBBIX 337134 TI0 pacueTy
PaBHOBECHOTO COCTaBa
XMMHUYECKON PEAKLINN;
HaBBIKAMH BBITIOTHEHHS
pacueTHOrpaguIecKux padoT
10 ()a30BEIM PaBHOBECHUSIM B
OJIHO- U IByXKOMIIOHEHTHBIX
cucTreMax

YacTU4HO 3HAET YCIOBUS
HaTpaBJICHHOCTH U PaBHOBECHS
B XUMHUYECKHX PEAKIUAX,
YpaBHEHUE U30TEPMBbI
XUMHUYECKOU peaKiiu,
KOHCTaHTa paBHOBECUS JUIs
TOMOT€HHOM peakuuu B
WJeaqbHON Ta30BOM CMECH U
CHOCOOBI €€ BRIPAKEHHS, CBI3b
Kp, Kc, Kx, Kn, npunnun Jle-
[laTenbe, TepMOIUHAMHUUYECKHE
YCIIOBUS PaBHOBECHUS MEXK]LY
(azamu, npasmwio ¢as ['n66ca,
JarpaMMa COCTOSIHUS JUIs
OJTHOKOMITOHEHTHOU CHCTEMBI,
paBHOBecHE )KUIKUN pacTBOp —
rap B IByXKOMITOHEHTHBIX
crcreMax, 3akoHbl ['m00ca-
KonoBanoBa, 3akOHBI
pPacTBOPOB HEAJIEKTPOJIUTOB,
JiarpamMabl IJIaBKOCTH.
YacTUYHO YMEET pacCUnTHIBAThH
PaBHOBECHBIH cocTaB
XUMHUECKUX peaKIHii mo
TEPMOTUHAMIYECKIM JTaHHBIM,
OTIPENENATh BIASHIE BHEITHAX
(hakTOpOB Ha BBIXOJ IPOIYKTA,
CTPOUTH (Pa30BBIC AUATPAMMBI B
OJTHO- U )lByX](OMl'IOHeHTHle
CHCTEMax, pellaTh
HpakTUYEeCKUe 3a1auu 110
(ha30BBIM JHarpaMMam;
MIPUMEHSATH 3aKOHBI PACTBOPOB
HE3JIEKTPOJIUTOB.

Cnabo BiiajieeT HaBBIKAMH
peLIeHUs HETUIIOBBIX 33134 10
pacuety paBHOBECHOI'O COCTaBa
XMMHUYECKON PEAKLINH;
HaBBIKaMH BBITIOJTHEHUS
pacdeTHOrpagIecKux padboT
10 ()a30BBIM PaBHOBECHSM B
OJIHO- U JIBYXKOMIIOHEHTHBIX
CUCTEMax

XO0po1110 3HAaeT yCIOBUSA
HaTpaBJICHHOCTH U PaBHOBECHS
B XMMHUYECKUX PEaKIusX,
YpaBHEHUE U30TEPMBbI
XUMUYECKOH peaKIuu,
KOHCTaHTa paBHOBECUS JUIs
TOMOT€HHOM peakuuu B
WJeaIbHON Ta30BOM CMECH U
CHOCOOBI €¢ BRIPAKEHHS, CBI3b
Kp, Kc, Kx, Kn, npunnun Jle-
[laTenbe, TepMOIUHAMHUUYECKHE
YCIIOBUS PaBHOBECHUS MEXK]LY
¢azamu, npasmwio ¢a3 ['n66ca,
JarpaMMa COCTOSIHUS IS
OJTHOKOMITOHEHTHOU CHCTEMBI,
paBHOBEcHE )KUIKUN pacTBOp —
map B IByXKOMITOHEHTHBIX
crcreMax, 3akoHbI ['m00ca-
KonoBanoBa, 3akOHBI
pPacTBOpPOB HEAJIEKTPOJIUTOB,
JMarpaMMmsl I1aBKOCTH.
Xopoulo ymMeeT pacCUUThIBaTh
PaBHOBECHBIH cOCTaB
XUMHUECKUX peaKIui mo
TEPMOTUHAMIYECKHIM JTaHHBIM,
OTIPENENATh BIHSHIE BHEITHAX
(hakTOpOB Ha BBIXOJ IPOIYKTA,
CTPOUTH (Pa30BBIC AUATPAMMBI B
OJTHO- U IBYXKOMITOHECHTHBIX
CHCTeMax, pelaTh
NpaKkTUYECKUE 3a/1a4u 110
(hazoBBIM JHarpamMMam;
MIPUMEHSATH 3aKOHBI PACTBOPOB
HEDJICKTPOJIATOB.
Xopol1o BiIaAeeT HaBbIKAMU
peLIeHUs HETUIIOBBIX 33134 10
pacuety paBHOBECHOI'O COCTaBa
XUMHUUYECKOH PEAKLIMH;
HaBBIKaMH BBITIOJIHEHUS
pacdeTHOrpagUIecKux padboT
110 ()a30BEIM PaBHOBECHSIM B
OJIHO- U IByXKOMIIOHEHTHBIX
cucremMax

OTIMYHO 3HAET YCIOBHUSA
HAIPaBJICHHOCTH U PaBHOBECHS
B XUMUYECKHUX PEaKIusIX,
yYpaBHEHUE U30TE€PMBI
XMMHUUYECKOH peakiuy,
KOHCTaHTa paBHOBECHUS IS
FOMOTE€HHOW peakluu B
HJeanbHON ra30BOi cMecH U
CIIOCOOBI €€ BBIPAXKEHHUS, CBSI3b
Kp, Kc, Kx, Kn, npunnun Jle-
[laTenbe, TepMOIUHAMUYECKHE
YCIIOBUS paBHOBECHS MEXILY
(hazamu, mpasuio ¢a3 ['ubOca,
JuarpaMma COCTOSTHUS AJIst
OJTHOKOMITOHEHTHOH CHCTEMBI,
paBHOBecHE )KUIKUI pacTBOp —
map B AByXKOMITOHEHTHBIX
crucTeMax, 3akoHbl ['mb0ca-
KonoBaioBa, 3akOHBI
PacTBOPOB HEINEKTPOJIUTOB,
JMarpaMMsl IJIaBKOCTH.
OTIMYHO yMeET pacCUUThIBATh
PaBHOBECHBII cOCTaB
XUMHUYECKUX PEAKIMH Mo
TEPMOJANHAMUYECKUM JAHHBIM,
OTIPEAENATH BIMSIHUE BHEITHUX
(haKTOpOB HA BEIXOJ TIPOAYKTA,
CTpOUTH (pa30BBIC JHATPAMMBI B
OJHO- U IBYXKOMIIOHEHTHBIX
CHCTEMax, pellaTh
MPaKTHYECKHE 3a1a41 110
(ha30BBIM AHMarpamMMam;
TIPUMEHSTH 3aKOHBI PACTBOPOB
HEIJIEKTPOIUTOB.
OTIHUYHO BiIaJiceT HaBBIKAMU
pelIeHNs] HETUTIOBBIX 3334 M0
pacdeTy paBHOBECHOTO COCTaBa
XUMHUYECKOH peaKiyy;
HaBbIKaMH BBITIOTHEHHS
pacueTHOrpaguIecKkux pFPT
110 (ha30BBEIM PaBHOBECHSIM B
OJTHO- ¥ IByXKOMITOHEHTHBIX
cucTeMax




Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka
«HEyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHIrOBOM
OIICHKU KOHTPOJIS

OreHka
«xoporo» /
«3aYTCHO»
75-89%
0T max peiTUHTroBOii
OLICHKU KOHTPOJIS

Ornenka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

HOIIK-1.3. Hcnonvzyem
NOJYYeHHbLe 3HAHUSL OISl
peutenuss 3a0ay
npogeccuonanvrou
OdesamenbHOCMU

He 3Haet ransBaHndeckue
anemenTsl, J.J1.C.
rajJbBaHUYECKOTO 3JIEMEHTa C
TEPMOJUHAMHYECKUMU
BEJIMYMHAMU XUMHYECKOH
PeaKIn, CKOPOCTh
XUMHUYECKOH peaKiuy,
MOCTYJIaThl XUMHUYECKOH
KUHETHKH, KHHETHIECKHUE
ypaBHEHUs IPOCTHIX U
CJIO’KHBIX peaKIUii, ypaBHEHUE
AppeHnuyca, TEOpHUIO
AKTUBUPOBAHHOT'O KOMILJIEKCA.
He ymeet ucnonb3oBath
SNEKTPOXIMHUUIECKUE TaHHBIE
JUISL pacdeTa
TEPMOANHAMUYECKHUX BEITHINH
penoKc-peakuuit;
aHaJIM3UPOBATh KUHETUYECKUE
CXEMBbl XUMUYECKUX PEeaKIUi
NPUONVKEHHBIMA METOJIaMH,
OnpeneNIiTh KHHETHYEeCKUe
XapaKTePHCTHKU MPOCTHIX U
CJIOXHBIX PEaKIUi.

He BrajsieeT HaBBIKAMU pacueTa
TEPMOANHAMUYIECKHUX BEITHIHH
B PaBHOBECHOMW 3JIEKTPOXUMHUH
U pacTBOpax HEAICKTPOJIHUTOB,;
UHTETPAJIbHBIMU U
¢ bepeHIHaTbHBIMU
METOJJaMH aHaIN3a CKOPOCTEeH
XUMHYECKUX PEeaKIuit

YacTuyHo 3HaeT
raJbBaHUYECKHUE IICMEHTHI,
2.J1.C. raibBaHHYECKOTO
JJIeMeHTa ¢
TEPMOINHAMUYECKIMH
BEJIMYMHAMHU XHUMHYECKON
peaxuuu, CKOpocTh
XUMHUYECKOH peaKiyu,
MOCTYJIAaThl XUMHYECKOH
KHHETHKH, KHHETHYECKIE
YpaBHEHUS MIPOCTHIX U
CJIOXKHBIX Peakluii, ypaBHEHHE
AppeHunyca, TeOpUIO
AKTHBHPOBAHHOT'O KOMILIEKCA.
YacTHYHO yMEET HCIOIb30BaTh
JEKTPOXUMUAYIECKUE TaHHBIC
IUTSL pacueTa
TEPMOJUHAMHYECKUX BETHIHH
penoKc-peakuuit;
AQHAJIM3UPOBATH KNHETHYECKHUE
CXEMBI XUMUYECKHX PeaKIui
NPpUOIIVKEHHBIMU METOJIAMH,
OIpEeAEeNsATh KHHETHIECKHE
XapaKTEPUCTHKH MPOCTHIX U
CIIOKHBIX PEAKITUA.
Cnabo BiajieeT HaBBIKAMH
pacuera TepMOINHAMHUYECKIX
BEJINYMH B PABHOBECHOMN
JNEKTPOXUMHUH U PACTBOpax
HEJICKTPOJIUTOB;
HHTETPAIbHBIMH U
muddepeHInaTbHBIMA
METOJaMH aHall3a CKOPOCTEH
XUMAYECKUX PEaKIHi

Xopol1o 3HaeT ralbBaHU4ECKUue
anemenTsl, J.J.C.
TaJIbBAHUYECKOTO 3JIEMEHTa C
TEPMOIUHAMIYECKIMHU
BEIUYMHAMHA XUMHYECKOH
peaxuuu, CKOpocTh
XUMUYECKOH peaKIuu,
MOCTYJIaThl XUMUYECKOH
KUHETUKH, KUHETUYECKHE
YpaBHEHUS NPOCTHIX U
CIIO’KHBIX PEaKIHid, ypaBHCHUE
AppeHnyca, TEOPHIO
AKTHBHPOBAHHOTO KOMILIEKCA.
XopoIo ymeeT UCHoIb30BaTh
3NEKTPOXUMUYECKUE TaHHbIE
Ul pacueTa
TEePMOJUHAMUYECKUX BETUYUH
penoKc-peakuuii;
aHAJM3UPOBATh KWHETHIECKUE
CXEMBI XUMHYECKUX PEAKITHHA
MIPUOIMKEHHBIMUA METOIAMH,
OTIpeNeNATh KHHETHIEeCKUE
XapaKTEePUCTUKU IPOCTHIX U
CIIOXKHBIX PEaKLUi.
Xopo1o BiajieeT HaBbIKaMU
pacuyera TepMOJUHAMUYECKUX
BEJIMYHH B PABHOBECHOU
JJIEKTPOXUMHUU B PACTBOPAX
HEDJICKTPOJINTOB;
HHTETPATGHBIMH U
nuddepeHITHaTbHBIMA
METOJaMHM aHaJIn3a CKOPOCTeH
XUMHUYECKUX PEAKLIUI

OTau4HO 3HaeT
rajJbBaHUYECKUE DIIEMEHTHI,
9.J1.C. raTbBaHUYECKOTO
3JIEMEHTa ¢
TEePMOJUHAMUYECKUMHI
BEJIMYMHAMU XUMHUUECKON
peakuuy, CKOpoCTh
XUMHUYECKOH peaKlnu,
MOCTYJaThl XUMHYECKOI
KUHETUKH, KHHETUYECKUE
YpaBHEHUS NIPOCTHIX U
CJIOKHBIX peakluii, ypaBHEHUE
AppeHnuyca, TeOpHUI0
aKTHBUPOBAHHOTO KOMIIJIEKCA.
OTINYHO yMEEeT UCIONTb30BaTh
JNEKTPOXMMUYECKUE JAHHBIC
UL pacdeTa
TEPMOJUHAMUYECKUX BEIUYHH
penoKc-peakuuit;
aHaJIM3UPOBaTh KUHETHYECKUE
CXeMbI XUMUYECKUX PeaKI1i
NPUONVKEHHBIMUA METOIaMH,
OIpeaeNnsaTh KHHETUUECKHE
XapaKTEPUCTUKH NPOCTHIX U
CJIOJKHBIX PEAKIHH.
OTIHUYHO BiIa/iceT HaBBIKAMU
pacuera TepMOJIUHAMUYECKHX
BEJIMYMH B PABHOBECHOU
NIEKTPOXUMHUU U PACTBOPAX
HE3JIEKTPOJIUTOB;
UHTETPAJIbHBIMU U
i depeHIaTbHBIMI
METOaMH aHallh3a CKOpOCTeH
XUMUYECKUX peaKui
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka
«HEyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHIrOBOM
OIICHKU KOHTPOJIS

OreHka
«xoporo» /
«3aYTCHO»
75-89%
0T max peiTUHTroBOii
OLICHKU KOHTPOJIS

Ornenka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

OIIK-2. Ciocoben
UCIIONB30BATh
MaTeMaTHYecKue,
¢usnaeckue, GU3NKO-
XAMHYECKHE,
XMUMHUYECKHE METO/IbI
JUIsl pELLIeHNs 3a1a4
npo¢eCCHOHATBHOM
JIeSTeIbHOCTH

HOIIK-2.4. Hcnonvzyem
Xumuyeckue memoovl Ois
pewenus 3a0ay
npogeccuonanbHou
oesimenbHOCmu

He 3naer nauana
TEPMOANHAMHKHI U OCHOBHBIE
YpaBHEHUS] XUMUYECKOH
TEepPMOANHAMUKH; OCHOBHBIE
3aKOHBI XHMHH.

He ymeer ananusupoBath
SHepreTHIecKre SPPEKTH B
(hU3MYECKUX Iponeccax u
XHMHYECKHX PEeakIHIxX Ha
OCHOBE XUMHUYECKHX 3aKOHOB H
MOHSTHUH.

He Bnaneer ocHOBHBIMU
3aKOHAMH JUCIHUILTHHBI IS
OTIHCAaHUS XUMHUYECKUX H
(ha30BBIX paBHOBECHIA,
MIPOLIECCOB B pacTBOpax
HE3JIEKTPOJIUTOB U
3JIEKTPOJIUTOB, CKOPOCTEH
XUMHUECKUX peaKIuit

YacTuyHO 3HaeT Hayana
TEpMOAUHAMUKHI U OCHOBHBIE
YpaBHEHUS] XUMHIECKON
TEPMOANHAMHKH; OCHOBHEIE
3aKOHBI XUMHH.
YactuuHo ymeer
aHAIN3HPOBATh SHEPIeTHUECKUE
3¢ HEKTH B GU3NIECKUX
MpoIeccax U XMMHYECKUX
PEeaKIHax Ha OCHOBE
XUMHYECKUX 3aKOHOB U
TIOHSTHA.

Cabo Bi1ajieeT OCHOBHBIMH
3aKOHAMH JTUCLMIUTHHBI JUTS
OITMCAHUS XUMHIECKUX 1
(ha30BBIX paBHOBECHH,
MPOIIECCOB B PACTBOPAX
HEINIEKTPOJIUTOB U
3JEKTPOJIUTOB, CKOpOCTEH
XUMHYECKHX pPeaKIuii

Xoporo 3HaeT Havaga
TEpMOIUHAMUKHI U OCHOBHBIE
YPaBHEHUSI XUMUUECKOH
TEepPMOANHAMHKHI; OCHOBHBIE
3aKOHBI XHMHH.
XO0poI1110 yMeeT aHaJIM3UpPOBaTh
sHepreTyeckue 3G HeKTs B
(bu3HYecKUX mpoueccax u
XUMHYECKHX PEeakIusIX Ha
OCHOBE XUMHUYECKHX 3aKOHOB H
TIOHATHH.

Xopo11o BIaZeeT OCHOBHBIMU
3aKOHAMU JHUCIUILTHHBI IS
OIIMCAHUS XUMHIECKUX 1
(ha30BBIX paBHOBECHH,
MIPOLIECCOB B pacTBOpax
HE3JIEKTPOJIUTOB U
JIEKTPOJIUTOB, CKOPOCTEH
XUMHUECKUX peaKIui

OTnHYHO 3HAaeT HadaIa
TEPMOANHAMHKI U OCHOBHBIE
YpaBHEHUSI XUMUYECKOH
TEepMOANHAMUKH; OCHOBHBIC
3aKOHBI XHMHH.
OTIM4HO yMeeT aHaIu3UPOBaTh
sHepreTyeckue 3QHeKTs B
(hU3MYECKUX Ipoueccax u
XUMHYECKUX PEaKIHsIX Ha
OCHOBE XUMUYECKHX 3aKOHOB H
MOHSTHH.

OTaM4HO BIIaJieeT OCHOBHBIMU
3aKOHAMH JVCIUILTHHBI IS
OTMCaHNS XUMHUYECKUX H
(ha30BBIX paBHOBECHUH,
MPOLIECCOB B PACTBOPax
HEJIEKTPOJIUTOB U
JNIEKTPOJIUTOB, CKOPOCTEH
XUMHUYECKUX PeaKIHi
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9KCTIEPUMEHTAIbHbIC
HCCIICAOBAHMS U
HCTIBITAHUS T10
3aJIaHHOM METOJUKE,
MIPOBOIUTH
HaOJIIOIEHUS U
HU3MEPEHUS C yUETOM
TpeOOBaHUI TEXHUKU
0e30I1acHOCTH,
00OpabaThIBaTh U
HHTEPIPETHPOBATH
9KCIEPUMEHTAIbHbIE
JTAHHBIE

HOIIK-5.1. Ocywecmensem
9IKCNEPUMEHMAIbHbIE
UCCne008aHUs U UCHbIMAHUSL
10 3A0AHHOU MEMOOUKe

cucTeMe 0YTHOCKOTIMYECKUM
METOJIOM; CKOPOCTH HHBEPCHH
caxapo3bl TTOJSIPHUMETPHIECKAM

(bU3HIECKON XUMHUH.
He ymeer mianupoBaTh

MOCYZI0M; UCTIONb30BATh
MOJSIPUMETPUIECKHE,
30YJITMOCKOITIYECKHE,
KaJOPHMETPUIECKHE METOIBI
MPOBE/ICHHUS IKCIIEPHUMEHTA.
He Bnaneer HaBbIkaMu
MIPOBENCHNS XUMHIECKUAX
9KCTIEPUMEHTOB 10
OTIPENIENICHHIO TETUIOTHI
pacTBopeHus coneit
KaJIOPUMETPUIECKUM METOJIOM;
HOCTPOCHHIO AUArPaAMMbI

JKUJIKOCTh — I1ap B JBOIHON

METOJOM

XUMHYECKUX NAaHHBIX IPU
PEUICHUU TEPMOJUHAMUYECCKUX,
KUHECTUYCCKHUX U IPYIrux 3ajaqd

9KCIEPUMEHT, TI0JIb30BaThCS
CTaHJAPTHOH 1a00PaTOPHOI

HOTy4YeHUs (HH3HKO-

XUMHUYCCKNX TAaHHBIX IIPUA

(u3NIECKON XMMUH.

SKCTIEPUMEHT, TOJIb30BATHCS
CTaHJapTHOH J1ab0paTOpHOH
MOCY/10H; HCII0JIb30BaTh
MOJIIPUMETPUIECKHE,
30yIUTHOCKOTIMYECKHE,
KaJIOPUMETPHUYECKAE METOIBI
MPOBEICHHS IKCIIEPUMEHTA.
Cnabo BrageeT HaBbIKAMU
MPOBEICHUS XUMHICCKUAX
SKCTIEPUMEHTOB 10
OTIPEICIICHUIO TETIOThI
pacTBOpeHus coeit
KaJIOpUMETPHIECKUM METOIOM;
MMOCTPOCHHUIO THArPaMMBbI
JKUIKOCTh — TIap B IBOMHOU
cucremMe 0yIHOCKOMTIYECKIM
METOJIOM; CKOPOCTH HHBEPCUH

caxapo3bl OJIIPUMETPUYECKUM
METOJIOM

OJICKTPOXUMUYECKUE METOAbL

peuICHNN TECPMOAUHAMUYECCKUX,

KAHETUYCCKUX U APYTUuX 3aga4

YacTuaHO YMEET IUIaHUPOBATH

30yIUTHOCKOTIMYECKHE,
KaJIOPUMETPUIECKHE,

NOTy4YeHUs. (HPU3HKO-

XUMHUYECKUX NAaHHBIX TIPU

KUHETHYIECKHUX U JPYTHX 3a1a4
(u3HUecKOl XUMHUH.
Xopomo ymMeeT IIaHupOBaTh
9KCIIEPUMEHT, IT0JIb30BAThCS
CTaHIapTHOH J1ab0paTOpHOM

MOCY/I0H; KCII0JIb30BaTh
MOIIPUMETPUUECKHE,
30YIUTHOCKOTIMYECKHE,
KaJOPHMETPUIECKHE METO/IbI
TIPOBEAEHHUS IKCIIEPUMEHTA.
Xoporo BiajieeT HaBEIKAMH
MIPOBE/ICHUS] XUMHYECKUX
9KCIIEPUMEHTOB 110
OIIPE/ICNICHUIO TETUIOTHI
pacTBOpeHus cojei
KaJIOPIMETPUIECKIM METOJIOM;
TIOCTPOCHHUIO THAT PAMMEI
JKUKOCTh — IIap B ABOMHOU
cucTeMe 30yIHOCKOMTHIECKIM
METOIOM; CKOPOCTH HHBEPCHH

caxapo3bl OJIIPUMETPUYECKUM

METOJIOM

OJICKTPOXUMUYECKUE METOABL

peUICHNN TECPMOAUHAMUYECCKUX,

KaJTOPUMETPUYECKUM METOAOM;

CUCTEME 36yHI/IOCKOHI/I‘16CKI/IM
METOIOM; CKOPOCTH UHBEPCUU

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs
OreHka Ornenka OreHka Orenka
Ko n Kon u nanmenobanue «HeyIOBJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xoporo» / «OTJHYHO» /
HauUMEHOBaHHUE HHAHKATOPA T0CTHKCHUS / «HEe 3a4TeHO» «3a4TEHO» «3a4TEHO» «3a4TEHO»
KOMIIETCHIIMH KOMIIETCHIIMH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM 0T max pelTUHroBoi OT max pelTuHroBoi 0T max peuTUHroBoi
OLICHKU KOHTPOJIS OLIEHKU KOHTPOJIS OIICHKH KOHTPOJIS OIICHKU KOHTPOJIS
YacTtuuHO 3HaeT Xopomio 3HaeT OTIUYHO 3HAET
He 3naet NOJIAPUMETPHUICCKUEC,
MIOJIAPUMETPUYECKHUE, MO PUMETPUYECKHUE,
30yJUTHOCKOTTMIECKHUE,
30YIUTHOCKOTIMYECKHE,
KaJIOpUMETPHIECKHE,
KaJIOpUMETPUICCKUE,
DJICKTPOXUMHUYECCKUE METOABI
MoIy4eHus GU3UKO-
OIIK-5. Criocoben
OCYLIECTBIISATh

MOJAPUMETPUYECKHE,
30yJUTHOCKOTTHIECKUE,
KaJOPHMETPHIECKHE,
NEKTPOXHUMHUUECKUE METOIBI
TOJTy4eHus! (HU3HKO-
XHMUYECKHX JaHHBIX MIPH
PCIICHUH TePMOINHAMUYECKHX,
KUHETHYECKHX H APYIHX 3a]a4
(huznvecKkor XuUMHH.
OTIMYHO yMeeT IUIaHUPOBaTh
9KCIIEPHUMEHT, OJIb30BaThCs
CTaHIapTHOH J1a00paTOPHOI
MOCY/I0H; MCIIOJIb30BaTh
MOJISIPUMETPUYECKHE,
30yIUITNOCKOTIHIECKHE,
KaJIOPUMETPHYECKHE METO/IBI
HPOBEICHHUS YKCIIEPUMEHTA.
OTiMYHO BlaJieeT HaBbIKaMU
MPOBE/ICHUS] XUMHYECKHX
IKCIIEPUMEHTOB I10
OIIPE/IENICHUIO TETUIOTHI
pacTBopeHus coeit

MOCTPOCHUIO AHUAarpaMMbl

JKUAKOCTB — Map B ABOWHOM

caxapo3bl MOJIIPUMETPHUECKUM

METOJI0M
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka
«HEyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHIrOBOM
OIICHKU KOHTPOJIS

OreHka
«xoporo» /
«3aYTCHO»
75-89%
0T max peiTUHTroBOii
OLICHKU KOHTPOJIS

Ornenka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

HOIIK-5.2. IIpogooum
HeobxoouMble HAONI00eHUs U
UBMEPEHUsL C YUemom
mpebo8aHUll MexXHUKU
Oezonacnocmu

He 3HaeT OCHOBHBIC METOIbI 1
IIPUEMBI IPOBE/ICHUS
9KCIIEpUMEHTa; JTab0paTOPHYIO
MOCYZY, B TOM YHCIIe
WU3MEpUTEIBHYIO, U ITPpaBHiIa
paboTHI ¢ Hell.

He ymeet nonb3oBarbes
npaBuiIamMu 6e30nacHol paboThl
B XHUMHYECKOH 1a00paTOpHH.
He Bnaneer naBbikamu
Oe3omacHOH paboTHl B
XUMHYECKOH J1abopaTopuu

YacTu4HO 3HAET OCHOBHBIE
METO/IbI U IIPUEMBI TIPOBEICHUS
9KCTIEpUMEHTa; JTa00paTOPHYIO

TIOCYAY, B TOM YHCIIe
HU3MEPUTENBHYIO, U TIPaBUiIa
paboTHI C HEl.
YacTHYHO yMeeT MOJIb30BAThCS
npaBuiIaMu 6e30nacHoi paboThl
B XUMHYECKOH 1a00paTOpHUH.
Cnabo BiaieeT HaBBIKAMHU
6e3omacHol paboOTHI B
XHMHYECKOH J1abopaTopun

XO0poI1110 3HaET OCHOBHBIE
METO/IbI U IIPUEMBI IPOBECHHS
9KCTIEpUMEHTa; JTab0paTOPHYIO

MOCYAy, B TOM YHCIIE
HU3MEPUTENBHYIO, U IPaBUiIa
paboTHI C HEil.
XO0poI10 yMEeT M0JIb30BaThCst
npaBuiIaMu Oe30nacHoi paboThl
B XUMHYECKOH 1a00paTOpHUH.
Xoporo BiageeT HaBbIKaMH
6e3ormacHol paboTHI B
XHMHYECKOH J1abopaTopuu

OTINYHO 3HAET OCHOBHBIE
METO/Ibl M IPUEMBI IIPOBEACHUS
9KCIIEPHMEHTa; JTab0paTOPHYIO

MOCYZy, B TOM YHCIIE
N3MEpUTEIbHYIO, U MTPaBHiIa
paboTHI ¢ HEil.
OTJIMYHO yMEET MOJIb30BaThCs
npaBuWiIaMi Oe30macHol paboTh
B XUMHYECKOH 1a00paTopu.
OTIMYHO BlIaJieeT HaBbIKaMU
Ge3omacHOi paboThI B
XHMHYECKOH JabopaTtopun

HOIIK-5.3. Obpabameisaem u
unHmepnpemupyem
ROJyYeHHbLe
IKCNEPUMEHMATbHBIE OAHHbLE

He 3naer metoas1 06paboTku
9KCTIEPUMEHTAIIBHBIX JaHHBIX, B
TOM YHCJIE€ CTATUCTHYECKHE;
MIpaBHJIa MPEACTABICHHS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
He ymeet o6pabarbiBath
MOTyYEeHHBIX
9KCTIepIMEHTAIbHBIE JAHHEIE;
MPEICTABIATD TOIyICHHBIE
JIaHHbIE, BEICKA3bIBATH CBOIO
TOYKY 3pEHUS B 00CYKICHUN
pe3yabTaToB.

He Bnaneet HaBbIKAMH
00pabOTKH U aHAIN3a
9KCTICpIMEHTAIIbHBIX JaHHBIX

YacTUIHO 3HAeT METOMBI
00paboTKH
IKCIIEPUMEHTAIBHBIX JAHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
MpaBHJIa MPEACTABICHHS
IKCIIEPUMEHTAIIbHBIX JaHHBIX.
YactuuHo ymeeT 00pabaThIBaTh
MOTY4YEeHHBIX
JKCIIEpUMEHTAJIbHBIC JTaHHbIE;
NPENICTaBIITh ITOJIYICHHBIE
JTaHHbIE, BHICKA3BIBATH CBOIO
TOYKY 3pCHUsSI B 00CY)KICHUN
Pe3yIIbTaToB.

Cnabo BiajieeT HaBBIKAMH
00pabOTKH U aHATN3a
IKCIEPHUMEHTAIBHBIX TAHHBIX

Xopo1Io 3HaeT METOIbI
00paboTKH
IKCIIEPUMEHTAIBHBIX JAHHBIX, B
TOM YHCIIE CTATHCTHYECKHE;
MpaBHJIa MPeCTaBICHHS
IKCIIEPUMEHTAIIBHBIX TaHHBIX.
Xoportio ymeeT 00pabaTsiBaTh
MOJTyYEHHBIX
IKCIIEPUMEHTAIBHBIE TaHHbIE;
NPEJCTABIIATD TTOJYYEHHBIE
[TaHHbIE, BHICKA3BIBATH CBOIO
TOYKY 3pCHUsSI B 00CY)KICHUN
Pe3yIIbTaToB.
XopoIio BraieeT HaBbIKAMH
00pabOTKH 1 aHATN3a
OKCHCPUMCHTAJIBHBIX JAHHBIX

OTJIMYHO 3HAET METOIBI
00paboTKH
9KCHEePUMEHTAJIBHBIX JaHHBIX, B
TOM YHCJIC CTATHCTHYECKUE;
HpaBuiIa PeICTaBICHUS]
IKCHEPUMEHTAIBHBIX JIaHHBIX.
OtinyHO ymeeT oOpabaTeiBaTh
HOJTYYCHHBIX
9KCIEPUMEHTANIBHBIC JIAHHBIC,
MIPE/ICTABIIATD TTOJTyYEeHHBIS
JIaHHBIE, BHICKA3bIBATh CBOIO
TOYKY 3pEHHS B 00CYKICHUN
PpEe3yJIbTaTOB.
OTiMYHO BlaJieeT HaBbIKaMU
00pabOTKHU U aHAIN3a
OKCHCPUMCHTAJIBHBIX JaHHBIX
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6. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHblie u3aHus OM0JIM0OTEYHOro (poHa

bubnuoreunsiii (HOH/ YKOMIUIEKTOBAH IMEYAaTHBIMU U3JIaHUAMH U3 pacyeTa He MeHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro OOydarollerocs M3 4yuciia JIHII,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOIIYIO JUCLUIUIUHY.

1.1 Kacarkuna W.B. ®wusmueckas xumus: Ydued.mocoome / WM.B. Kacarkmma, T.M.
[Tpoxoposa, E.B. ®enopenko. - M.: PUOP, 2016. - 250 c.

1.2 TumakoBa E.B. ®usnueckas xumusi. XUMHUYECKas TEPMOAMHAMUKA: Yueb.mocooue /
E.B. Tumakoga, E.M. Typno, H.®. YBapoB; HoBocub.roc.texn.yu-1. - HoBocubupck, 2015. - 165c.

1.3. KynpsieBa, H.C. ®usnueckas xumusa: Yueonuk / H.C. Kynpsimesa, JI.I'. bonnapesa.
- M.: FOpaiir, 2014. 341 c.

6.2. CnpaBouHo-Oubnorpaduyeckas aureparypa

2.1 Kapramos B.P. ®wusnueckas xumus. 30pannpie rnaBel: Y4e0. mocobue/ B.P.
Kapramos. HI'TY um. P.E. Anekceesa. - H. Hosropoga, 2018. - 225 c.

2.2 KapramoB B.P. ®usnyeckas xumus pactBopos: Yueb. mocobue/ B.P. Kapramos, T.H.
Cokomnona, A.A. Kanununa; HI'TY um. P.E. Anekceesa. - H. Hosropona, 2016. - 137 c.

6.3. MeToauyeckne yKka3aHusl, peKOMEHIALUH U APyTrHe MaTepHaJbl K 3aHATHAM

B cnucok «Meroanueckue ykazaHus, peKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM»
BKJIIOYAIOTCS METOJIMYECKHE YKa3aHUs WU PEKOMEHJALUU [0 MNPOBEICHHUIO J1a0O0paTOPHBIX U
MPAKTUYECKUX YUEOHBIX 3aHITUN MO JAaHHOW TUCIUILINHE!

6.3.1 Memoouueckue ykazanus, pa3padomannsle NPenooasamenimu:

3.1 IlepBoe Hayano TepMOAMHAMHUKHU. TepMoXuMHusA: Y4yeOHO-METO[J. MOCOOHE K IMpPaKT.
3aHATUAM 10 aucl. "duz.xumusa" s cTyl., o0ydaromuxcs Mo HanpasieHusaM "buorexHonorus"
u "Xumudeckas TexHos." nHeBHOW (opmbl oOyuenus / HI'TY um. P.E. Anekceea / T.H.
Coxkomnoga, E.Il. KomoBa, M.B. Temnosa. H. Hosropog, 2020. - 31 c.

3.2 OmpenienieHre YHTAIBITAN THAPATOOOPA30BAHUS COTH: YUeOHO-METO/I. TTocoOue K Jial.
3aHATUSAM 0 Juct. "®Ouz.xumus" AIg CTyHA., OOydaroIMXcs MO HampaBlIeHUsM "XuMudecKas
texHojorus ¥ "buorexHonorus" nueBHoi popmsl o0yuenust / HI'TY um. P.E. Anekceesa / T.H.
Coxkonosa, M.B. Temuosa. H. Hoeropop, 2021. - 13 c.

3.3 Bropoii mpuHIMN TePMOAWHAMHUKHN: MeETOJ. yKa3aHHUs K IMPaKT. 3aHATUSAM I10 JIUCIIL.
"Ouz.xumus"  Uis cTyd., OOyYalolMXcs IO HampaBieHUsM "XuUMHUYeckas TeXHOJ.'",
"buotexHonorus"”, "DNEKTpOHHMKAa U HAHODJEKTPOHMKA', "MarepuaioBeeHHE U TEXHOI.
marepuanos”, "Meramtyprus", Bcex ¢opm obyuenus / HI'TY um. P.E. Anekceesa /, B.P.
Kapramog, T.H. Cokxonosa, A.A. Kanuanna, M.B. Yennokoga, E.I1. Komoa. H. Hosropon, 2013.
-36c.

3.4 XuMHuuecKoe paBHOBECHE B MJICAILHO-TA30BbIX PEAKIMIX: Y4eOHO-METO. TocoOne K
MpakT. 3aHATHAM 10 Auch. "dus.xumus" s CTyd., OOYy4alOmUXCS 10 HANpaBICHUSIM
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"Xumudeckas TexHod." u "buorexnonorus" mHeBHOUW (opmbl oOyuenms / HI'TY wum. P.E.
Anexceesa / T.H. Cokonoga, E.I1. Komosa, M.B. Temnosa. H. Hosropox, 2020. - 45 c.

3.5 I'ereporeHHble paBHOBECHS B OJHOKOMIIOHEHTHOW CHUCTeMe: Y4eOHO-METOJI. mocodue
no guct. "®uz.xumua" I8 CTyA., 00ydaronIuxcs MO HampaBieHUsM "XWMHUYECKas TEXHOIL" H
"buorexnonorusa" Bcex Qopm oOyuenuss / HI'TY um. P.E. Anekceesa / E.Il. Komona, T.H.
Coxkomona, C.B. ITImoxos. H. Hosropon, 2021. - 29 c.

3.6 PacTBOpBI HEANEKTPOIUTOB: METO1.ITI0OCOOME K MPAKT.3aHATHAM 110 aucll. "dusndeckas
XUMUA", I CTY[., O0OyJaroImuxcs mo HamnpapieHusM "buorexHonorus", "Xumudeckas TEXHOIL.,
"DNeKTpOHMKAa W HAHOZJEKTpoHMKa", "MarepuajoBeneHue W  TEXHOJ.MaTepuajioB’,
"Meramutyprus”, Bcex ¢opm oOyuenus/HI'TY wum. P.E. AnekceeBa/T.H. Coxonosa, I'.M.
Mouanos, E.Il. Komosa, O.B. Ky3una, A.A. Kanmuauna, B.P. Kapramos. H. Hoeropon, 2016. - 43
c.

3.7 WccrienoBanne paBHOBECHS TOMOTEHHOW XMMHUYECKOW pEaKkIMu B pacTBope: YueOHO-
MeTo[. mocoOue K mnab.3aHsaTHsM 1o juch. "®duz.xumus" g CTyA., OOydarolUuxcs I0
HampaBieHusM "Xumuueckas TexHonorus u "buorexnonorus" aHeBHOH (OpMbI 00ydeHHS /
HI'TY um. P.E. AnekceeBa / T.H. CokonoBa, M.B. Temnosa. H. Horopon, 2021. - 10 c.

3.8 dazoBbie paBHOBECHS JKUIKOCTh-TIAP B JIBOMHON cucTemMe: Y4ueOHO-METO. Mocodue K
7a0. 3aHATUSIM 10 auct. "®uz.xumua" 1 cTyl., o0ydaromuxcs 10 HanpasieHusM "Xumuueckas
texHosorus" u "buorexnonorus" nueBHOM Gopmbl oOyuenust / HI'TY um. P.E. Anekceesa / T.H.
Coxkonoga, E.I1. Komosa. H. Hosropon, 2021. - 22 c.

3.9 da3oBble paBHOBECHsI B JIBOMHOM cucCTeMe: YUeOHO-METOJ. MocoOue K IPaKT.
3aHATUAM o aucl. "®duz.xumusa" Ans cTyld., oO0ydarolmuxcs MO HampaBieHUsM '"Xumuyeckas
TexHol." u "buorexnomorus" paHeBHOW ¢dopmbl oOyueHus/HI'TY wum. P.E. Anekceesa/
I''M. Mouanos, T.H. Coxonosa, E.Il. Komosa, O.B. Ky3una, B.P. Kapramos. H. Hosropon,
2015. - 37c.

3.10 Onpenenenre KOHCTAaHT XUMHUYECKOTO paBHOBECHs U BeIMUUHBI AG OKHMCIMTENbHO-
BOCCTAaHOBUTENIBHON peakuuu o 3HaueHuto J/]C ranpBaHnyeckoro snemMeHta: MeTon. ykazaHUs
K MPaKT. 3aHATHAM 110 nucil. "dusnyeckas xumus", s CTy/., 00yUarOMIUXCsl 110 HAITPABICHUSIM
"Xumuueckast TexHoi." u "buorexHonorus", Bcex popm obyuenus /| HI'TY um.P.E.Anekceesa/
B.P. Kapramos, T.H.Cokonosa, C.B. [lmoxos, T.A. Auukuna, A.A. Kamuauna, B.M. [Ipoxopos.
H. Hosropon, 2014. - 20 c.

3.11 Kunernka XMMHUYECKUX peakuuil: Y4eOHO-METOA.MocoOue K MpakT. 3aHATHIM IO
quci."duz.xumusa" A1 CTy[., 00yJaromuxcs 1Mo HampaBiIeHUusM " XUMHUECKass TEXHOJOTUs" U
"buorexnonorus" nHeBHON ¢opmbl oOyuyenus / HI'TY wum.P.E.Anekceea / T.H.Cokoroga,
M.B.TemuoBa. H.Hosropon, 2021. - 39 c.

3.12 TlonspuMeTpuvecKkoe HCCIeOBaHUE KUHETHKH KHCJIOTHOW HWHBEPCHH Caxapo3bl:
Meron. ykazaHuss K Ja0.3aHATHSAM 10 Jucil."®u3.xumus" mid CTyA., OOyJaroumuxcs TIo
HanpasieHusM "Xum.texHonorua" u "buorexnonorus" nHeBHON (dopmbl oOyuenus / HI'TY
uMm.P.E.AnekceeBa / T.H. CoxomoBa, C.FO. Pamoctun, A.A. Kamununa, B.P. Kapramos. H.
Hogsropog, 2014. - 27 c.

3.13 Kunernka HoaupoBaHHs alleTOHa B KHUCIOH cpene: YueOHO-METOH. Imocodue K
7a0.3aHATHIM 110 quci. "®us.xumus" uid cTy., 00y4Jaromuxcs M0 HampaBiIeHUsAM " XuMHUEcKas
texHosiorus U "buorexHonmorus" nHeBHOUM hopmbl oOyuernus / HI'TY um. P.E. Anekceesa / T.H.
CokomoBa, M.B. Temnoga. H. Hosropon, 2021. - 29 c.
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6.3.2 Memoouueckue ykazanus, paspavomannsie HI'TY

3.1. Meroauyeckue pEeKOMEHJALMU [0 OpraHu3aluu ayJuTOpHOM paldoThl. I[IpuHSATHI
YuebHo-meronuyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpenst 2013 r.
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hara obopamenns 23.09.2015.

3.2 Meroauueckue peKOMEHJAlMU [0 OPraHU3alUU U IJIAHUPOBAHUIO CaMOCTOSITENIbHOM
paboTHI CTYNEHTOB MO auciuiuinHe. [IpuHsaTer YuebHo-meToauyeckum copetoM HI'TY um. P.E.
Anexceesa, IIPOTOKOJI Ne 2 oT 22 anpes 2013 I. ONEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeTonoB  oOyueHusi», EpmakoBa T.M., HWBamkun E.I'., 2013 r. DiexTpoHHBIH
anpec:http://www.nntu.ru/RUS/otd_sl/'ymy/metod _dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALIMOHHOE OBECINIEYEHUE JIUCLHUIIJINHBI
VY4eOHbI mpouecc MO  AUCUMILIMHE  OOecrieueH  HEOoOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PACIpOCTPAHSIEMOr0 MPOTPAMMHOIO OOECIHeueHHUs, B TOM YHCIIE
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUHUIUIMHE ompeneneH B Hactosimer PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. Tlepeyenb  pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHMKALMOHHOH  ceTH
«MHTEepHET», HEOOXOAMMBIX AJISl OCBOCHHS TUCHHUILINHBI (MOLYJIs1)

[lepeuenps mporpaMMHBIX TPOJYKTOB, UCIIOJIBb3YyEMBIX IIPU MPOBEACHUU PA3IHYHBIX BUIO0B
3aHSATUHN TIO TUCHUIUTAHE (OTKPBITHIN TOCTYI):

1. Koncynprantllntoc [OnekrponHslii pecypc]: CrnpaBodHas mpaBoBas cucTeMa. - Pexxum
noctyna: http://www.consultant.ru/.

2. Hayuynas  osnextponHas  Oubmmoreka  E-LIBRARY.ru. — Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DrekrpoHHas OubIMOTeYHAs crcTeMa [10BOHKCKOTO TOCYAapPCTBEHHOTO YHHUBEPCHUTETA
cepBuca [DnekTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ar. ¢ sxpana.

4. DneKTpOHHO-OMOMHOTeUHass cucTeMa Znanium.com [DyeKTpoHHBIA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpbiTOE 0Opa3oBaHue [ DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/. -
3ari ¢ ’KpaHa.

6. Polpred.com. O63op CMHU. I[lonnomexcmosas, muozoompaciesas 6aza oauuvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. basvl Oanmvix Bcepoccuiickoeo uUHCMUMYMA HAVYHOU U MEXHUHecKol uHgopmayuu
(BUHUTU PAH) no ecmecmeeHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ODNeKmMpPOHHbLUL
pecypc]. - Peacum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ sxkpana.

8. Vuusepcumemcras ungpopmayuonnas cucmema Poccus [Onexmpounnvii pecypc]. -
Peosicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb NPOrpamMMHOro odecnevyeHUss ¥ HHEOOPMAIMOHHBLIX CHPABOYHBIX
CHCTEM

Taonuua 7 - Ilepeuenv 31eKmpoHHbIX OUOIUOMEUHBIX CUCHIEM
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http://elibrary.ru/defaultx.asp
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Ne HaumenoBanue DbC Ccbuika, Mo KOTopoit
ocymectiasercs aocryn Kk IbC

1 KoHCynbTanT cTyaeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

Tabnuya 8 - llepeuenv npozpammnozo odecnevenus

IIporpaMmMHoe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHOI OCHOBE

IIporpammHoe oGecnieueHue
CBOOOJTHOI0 pacnpoCTPaHEHHs

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark
Premium, morosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (munenH3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3ust Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 sium. Ne 43178971

Microsoft Windows XP Professional (siumensus Ne 43178980)

MicrosoftOffice 2007 (umensust Ne 44804588)

1C npennpusrue 8.1 (TUIEH3MOHHOE COTJIANICHUE
Noe800908353 ¢ 3AO «1C»)

Adobe Design Premium CS 5.5.5 (nmunen3us Ne 65112135)

Dr.Web (c/u H365-W77K-B5HP-N346 ot 31.05.2021)

KoncysaprautlImroc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texokcnept (Jorosop Nel100/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpPOQecCHOHANbHBIX

0a3 JaHHBIX M HH()OPMAIMOHHBIX

CIPABOYHBIX CHUCTEM, K KOTOPBIM oOecredyeH AOCTyN (yAaleHHbIH nocTym). JlaHHBIA nepedyeHb
MOJJIEXKUT OOHOBJIEHHIO B cooTBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

B nanHoM paszene MoOryT ObITh NMPHUBEICHBI PECypChl (CCBUIKM Ha CalThl), HA KOTOPBIX
MOKHO HaMTHU MOJIE3HYIO JUId Kypca HMH(OpManuio, B T.4. CTATUCTHUECKHE MU CIPaBOYHbBIE

JTaHHbIe, yuyeOHble MaTepHalibl, OHJIAWH KypCHI U T.J.

Taonuya 9 - Ilepeuenv coepemennvix npogeccuonanvnvlx 06a3 OAHHBIX U
UHGOPMAUUOHHBIX CHPABOUHDBIX CUCHIEM
. OCTYII K pecypc aJIeHHBIH
HaumenoBanue npodeccuoHaJbHOM 0a3bl Jloctym k pecypey (ya
. JAOCTYI C YKa3aHUEeM
Ne JAAHHBIX, HHPOPMAIHOHHO-CTIPABOYHOM .
CCBHLIKHM/AOCTYI U3 JIOKAJIbHOM ceTH
CHCTEMBI
YHHBEPCHTETA)

1 Baza JgaHHBIX CTAaHOAPTOB W  PETJIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
DnekTpoHHass 0Oa3za HW30paHHBIX CTaTE€H 11O )

2 P P http://www.philosophy.ru/
dbunocodumn
Ennneri apXuB HKOHOMHYECKHX u .

3 p http://sophist.hse.ru/data_access.shtml
COILIMOJIOTHYECKNX JAaHHBIX
ba3el  mamnpix HammoHanmpHOro coBera IO

4 N http://www.ncva.ru
OLIECHOYHOH JIeSITENLHOCTH

5 | CopaBouHas IIpaBoOBas cucreMa JOCTYII U3 JIOKAJIbHON CETH
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http://www.studentlibrary.ru/
https://e.lanbook.com/
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http://www.ncva.ru/

. OCTYII K pecypc aJICHHbIH
HaumenoBanue npogeccnoHanbHOM 6a3bl Hlocryn k pecypey (ya
. AOCTYI € YKa3aHHeM
Ne JAHHBIX, HHGOPMALMOHHO-CIIPABOYHOM N
CCBIJIKH/IOCTYI U3 JIOKAJBHOM CeTH
CHCTEeMBbI
YHHBEPCHUTETA)
«Koncynprantlirocy
WudopMannoHHO-CIIpaBOYHAs CHCTEMa .
6 JOCTYT U3 JIOKAJIbHOW CeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCbI J1JIs1 UYHBAJIMJIOB U JINIL C OB3

B Tabn. 10 yka3zaH mepedeHb OOpa30BATEIBHBIX PECYpCOB, HMEKONUX (HOpMBI,
aJalITUPOBAHHBIE K OTPAHUYECHUSAM HMX 30POBbS, a TAKKE CBEICHHUS O HAIMYMU CHEUUATBHBIX
TEXHUYECKUX CPEACTB OOy4YeHUs KOJUIEKTUBHOTO U WHIUBUAYAIbHOTO MOJb30BaHus. [lpu
3aMOTHCHUH TaOJMUIBI MOXET OBITh WCIOJb30BaHA HH(OpMAIs, pa3MEIICHHAs B TOJpa3jelie
«JdocrynHas cpema» chmenuanusupoBaHHoro pazgena caiita HITY  «Csemenus 00
obpasoBatenbHOM opranusaie» https://www.nntu.ru/sveden/accenv/

Taobnuya 10 - Obpazoseamenvhsie pecypcol 0141 uneanuoos u auy ¢ OB3

CaeeHust 0 HAJIMYHMH CHENHMATBHBIX
Ilepeuenn 00pa3zoBaTeIbLHBIX PeCypcoB,
TEeXHHYECKHX CPEACTB 00y4eHHs
Ne NPHCIOCOOICHHBIX VIS HCIOIb30BAHUS
KOJIVIEKTUBHOI'0 M HHAMBU/1YaJIbHOI'0
uHBaguAamMu u Junamu ¢ OB3
N0JIb30BAHUS
1 OBbC «KOHCYJIBTAaHT CTyJEHTa» 03BYYKa KHHT M yBeJIMYeHue mpudra
CHenualbHOe MOOMIIBHOE NPUIIOKEHHE -
5 9BbC «Jlanb» CHUHTE3aTOp peUH, KOTOPBII
BOCIPOU3BOJUT TEKCThI KHUT U MEHIO
HaBUT ALK
3 OBC «¥Opaiit» BepCHs IS CTa00BUIAITNX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJIUMOE JIJISA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHbIC ayJUTOPHUH IJII MPOBEJACHUS 3aHATHA 10 JUCHUILIMHE, OCHAIICHBI
000pyIOBaHHEM U TEXHHUYECKUMHU CPEACTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPE/CIICH B
JTAHHOM pasiene.

Taonuuya 11 - Ocnawgennocms ayoumopuii u nomeujeHul 0Jist CAMOCHOAMENbHOIL
padomul cmyoenmoe no OucyuniIuHne

Ilepeuennb
HauMeHnoBaHnue
. JIMICH3UOHHOTI'0
ayJAUTOPHUI U
noMemeHum ast OcHaleHHOCTh Ay IUTOPHIi fIPOrpamMMHOTo
Ne N . y put o0ecrneyeHusl.
yqeﬁﬂon u MNOMEIICHUHN U IOMCLHICHUH
N PexkBu3uThHI
CAaMOCTOATCIBHOHN TOATBeP;KIAIOIEr
padoThbI P
0 TOKYMEHTAa
1331 1. AxBaguctmwmsirop 19—4—02—"25MO"
y4eOHast ayTUTOPHS IS 2. Becwl aniekTpoHHBIE Ta00paTOpHBIE
1 MPOBEJCHUSI TPAKTHYECKUX U 3. llIxadbl CymnibHbIE Pa3IHIHbIX
abOPaTOPHBIX 3AHITHIA, MoAu(HUKAITUN U CTPaH-U3TOTOBUTENCH
rpyNNoBbIX U MHAWBUAYanbHBIX | 4. IIkadbl BRITSHKHBIE
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https://www.nntu.ru/sveden/accenv/

Ilepeyennb
HaumenoBanue
- JIMIHCH3UOHHOI'0
ayJAMTOPHUIl U
N . NPOrpaMMHOI0
MNOMCIIICHUMH JJA OCHaIIIeHHOCTL ayJuTOpuHn
Ne . . . o0ecrneyeHusl.
yueOHOH 1 NoOMelIeHUH U MoMeIleHn
. PexBu3nThI
CAaMOCTOATCIBHOH
paGoTEI NMOATBEPAAIOIIET
0 IOKyMeHTa
KOHCYJbTAITHA, 5. Pedppakromerp
TEKYILEro KOHTPOJIST 1 6. bans BogsHas
MPOMEKYTOYHON aTTeCTAIUU 7. TepMocTathl pa3HbIX
(xadenpa "HaHOTEeXHONOTHH U | TIPOU3BOIUTEICH
6uorexnonoruun" r. HuxHmMit 8. ®OTOANEKTPOKOIOPUMETP
Hosropon, yn. MunuHa, 24) K®K-2MIT
9. Xpomarorpad
10. I'enepatop BogOpoOaa
11. KanopumeTp $HOTOIICKTPHUESCKUIHA
KoHUeHTpaunoHHbi KOK
12. CriekTpoOTOMETPEI pa3IUnIHBIX
MIPOU3BOIUTENCH 1 Mo UKanit
13. MarHuTHbIC METIAIKHA
14. MexaHnueckue MeIaaku
15. BakyyMHbIe HaCOCHI
16. Lentpudyru
17. Xumudeckas labopaTtopHas mocyua
18. Xumudeckue peakTUBBI st
MIPOBEICHUS JIJAOOPATOPHBIX pabOT
1247
yaeOHast ayqUTOPHS IS
TIPOBE/ICHUS 3aHATUI
JIEKIIMOHHOTO H
2 CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX W MHIUBUIYAITBHBIX
KOHCYJIbTalluH,
TEKYILEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTalluK

10. METOAUYECKHUE PEKOMEH/JALIMHN OB YYAIOIIUMCA
1O OCBOEHUIO JNCHUITJIMHBbI

10.1. O0mme MeTOAMYECKHE PEKOMEHIANMH I O0y4YaloIMXCS 10 OCBOCHHIO
AUCHUILINHBI, 00pa3oBaTe/IbHbIe TeXHOJIOTHH

JlMcuuIuIiHA — peau3yeTcsi  MOCPEACTBOM  NPOBEAEHUS  KOHTAaKTHOM  paboThl ¢
oOydaromuMucs (BKJIIOYasi MMPOBEJIEHUE TEKYIIETOo KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSTEIbHON
paboThI 0OYUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B
AIIEKTPOHHON WH(POPMaLMOHHO-00pa3oBaTeiabHOll cpeae yHuBepcutera (manee - OUOC). B
Clly4ae MpOBEACHMSI YaCTH KOHTaKTHOM pabotsl mo aucuuruimdHe B OMOC (B cooTBETCTBUU C
pacrucaHueM Y4YeOHBIX 3aHATHI), TPYIOEMKOCTh KOHTAakTHOW paboTel B DMOC sKkBUBaNeHTHA
ayIUTOPHOM padorTe.

[IpenogaBanue  QUCHMIUIMHBL — BEAETCA C  NPUMEHEHMEM  CIEAYIOIIUX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHA:

-0anIbHO-PEUMUH06As MEXHOI02Us OYEHUBAHUS (NPU HATUYULL);

- KOMLOKEUYM,

- KOHMPONLHAS paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.
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[Io wToram TeKylel yCIIEBa€MOCTH CTYIEHTY MOXET OBITh BBICTABIICHA OIIEHKA IO
MIPOMEKYTOUHOM aTTecTallii B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIEHTHI,
BBITIOJIHUBIIIME BCE O0s3aTENbHBIC BUJbI 3aINITAHUPOBAHHBIX YYEOHBIX 3aHATUH K MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTecTallu (IK3aMEHY).

PesyabraTr 00yyeHus cuurtaercsi cOPMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIepKaHKe Kypca OCBOCHO MOJMHOCTHIO. [Ipu yCcTHBIX coOeceloBaHUAX CTYACHT
MCUEPIIBIBAIOIIE, MTOCTIEIOBATEIbHO, YETKO M JIOTUYECKH M3JaraeT y4eOHbI MaTepuai; CBOOOTHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCaMHM M APYTMMHU BHJIAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSMH, CTYIEHT CIOCOOEH
AQHAJIM3UPOBATh IIOJyYECHHBIC PE3YyJbTaThbl, IPOSBIAET CAMOCTOSTEIBHOCTh IIPU BBIIOJIHEHUHU
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUUECKOE COJEpKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX coOeceloBaHUSX CTYIEHT
MOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO M3yaraeT y4eOHbI MaTepuai; CIpaBIIETCS C
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyroluX NPUMEHEHHUs 3HaHWil; Bce
MPEIyCMOTPEHHBIE paboueil y4eOHOH mTporpaMMoi 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOCH aHAIM3UPOBAThH MOTYYCHHBIE PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss HeC()OPMHUPOBAHHBIM, €CJIU CTYJICHT IPU BBIIOJTHEHUN
3aJaHuii He JEMOHCTPHPYET 3HaHWK Y4eOHOTrO Marepuana, JIOIyCKaeT OIMUOKH, HEYBEpEeHHO, C
OOJBIIMMU 3aTPYAHEHUSMHU BBITIONHSACT 3aJaHUsl, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHHH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJTHEHHS OIICHEHO YUCJIOM OassioB HIDKE TpeX MO OIICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyeckue yKa3aHus AJs 3aHATHI JIEKIIMOHHOT0 THIA

JIeKIMOHHBIN KypC IIPEAINoaaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MJIaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BbIE BONIPOCH! B paMKax
KaX/10i TeMbl TUCHMIUIMHBI (Tabnuua 4). O003Ha4aloTCs KIHOYEBBIE ACHEKThl TEM, a TaKxkKe
JIENIAI0TCSl aKLEHThl Ha HanOojee CIIOKHBIE M Ba)KHbIE IOJOXKEHUS HM3ydaeMOro MaTepuala.
Marepuansl JIeKUUH  SIBISIOTCS OMNOPHOM OCHOBOM Ui MOJIrOTOBKM OOy4aromMxcst K
PAKTUYECKUM 3aHSTUSM / J1abopaTOPHBIM padOTaM W BBINOJIHEHUS 3aJJaHUN CaMOCTOSITENbHOM
paboThl, a TaKKe K MEpOIPHUITHUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOM
aTTECTalMy 0 TUCLIHILINHE.

B xone neKIMOHHBIX 3aHATUH pPEKOMEHIYeTCsl BECTH KOHCIIEKTUPOBaHHE YueOHOTO

MaTepuania.

10.3. MeToauyeckue yKa3aHMsl O OCBOCHHMI0 IMCHUILIMHBI HAa J1a00paTOPHBIX
padorax

JlaGoparopHble pabOThl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHHs paboTaTh C
XUMHUYECKHMMH peareHTaMu, MoCy/10i U MpUOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
MIPOBOAMTH NEPBUUYHBIE Hay4HbIE HccienoBaHus. B mabopaTopHbie paboThl BBEIEHBI AJIEMEHTHI,
MOBBILIAIOIINE UHTEPEC CTYJAEHTOB K HUM M MX [O3HABaTENIbHYIO aKTUBHOCTb. JIJI1 MOBBIIEHUSA
MO3HABATEIIbHON AKTHUBHOCTU CTYACHTOB M NMPUOOPETEHHS MMHU NMEPBUYHBIX HABBIKOB HAYYHOI'O
UCCIICIOBaHMs, B 3TH KJIACCHMYECKHE JIabopaTopHble padOThl BBEAEHBI 3JEMEHTHl HAayYHOTO
HCCJIEIOBAHMSI, KaK-TO:

a) BBIOpaTh OJUH U3 MPEIOKEHHBIX PEAKTUBOB IS MPOBEIACHUS PEAKIMH U OLICHUTDH
pe3yJIbTar;

0) OOBSICHUTH MPOTEKAHUE OJHON pEaKUUH M HE MPOTEKaHWEe APYrod, Ha MEpBBIN B3I
MoI00HOM, peaKIvy;
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B) IIpe/AcKa3aTh MPAKTUUYECKOE 3HAYEHUE TOW WM HMHOM pEeaKIMH, COIPOBOXKIAIOIIEHCS
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

[ToaroToBKy K Kax10i 1abopaTopHON paboTe CTYAEHT AOJDKEH HauyaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATUS, KOTOPBIM OTPaKaeT COACPKaHUE NPEIJIOKEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W 1abopaTopHO pabOTBI CTYAEHT OQOPMIISET OTYET, B
KOTOPOM YKa3bIBAalOTCs LeIM palboThl, XOA pabOThl, JAeTCs PUCYHOK M OIMCAHUE YCTAHOBKH,
TabJIMIIa YMCICHHBIX Pe3yJIbTaTOB, TPa(pUKH, BEIYUCICHUS U BBIBOIBI.

ITpu oueHnBaHUM 1a00PATOPHBIX PabOT yUUTHIBACTCS CIIEAYIOLIEE:

— Ka4eCTBO BBINOJIHEHHUS HKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pPabOThl |
CTENEHb COOTBETCTBUSI PE3YJIbTATOB Pa0OTHI 3alaHHBIM TPEOOBAHUSM;

- Ka4ecTBO O(OpPMIICHHSI OTUETa IO padoTe;

— Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIUTE PAOOTHI.

IIPY BBIIIOJIHEHUU UMM KOHTPOJIbHBIX 3a/1aHUM.

10.4. MeToau4yeckue yKa3aHusl 0 CaMOCTOSITeIbHOI padoTe 00ydyaromuxcst

CamocrosTenbHas pabora oOecrieyrMBaeT IMOATOTOBKY OOYYarOMIerocss K ayAuTOPHBIM
3QHITHSIM M MEPOIPHUATHIM TEKYIIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAIMH 10 M3y4aeMOu
JTUCHUTUTMHE. Pe3ynbTaThl 3TOM MOJATOTOBKU MPOSBISIOTCS B AKTUBHOCTH OOYyYaroIerocs Ha
3aHATHSIX W B Ka4yeCTBE BBIOJIHCHHBIX NPAKTHYECKHX 3aJaHUM M JIpYyTux (OpPM TEKYIIEro
KOHTPOJISI.

[Ipu BBIIONTHEHUH 3alaHUM IJII CAMOCTOSITEILHOM PabOThI PEKOMEHAYyeTCs MpopaboTKa
MaTEepHaJiOB JICKIUH 10 KaXIOW MPOHICHHOW TeMe, a TaKKe H3YYCHHE DPEKOMEHIyeMOM
JUTEPaTypBl, IPEACTABICHHON B pa3jene 6.

B mporecce camocTosTenbHONW pabOThl MPU W3YUYEHUU TUCIUILUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMITHIOTEPE B CICIUATM3UPOBAHHBIX AyJUTOPHUSIX JUISI CAMOCTOSTEIBHON PabOTHI
(ykazano B T1abn. 11). B ayauropusx wumeeTcs JocTyn uepe3 HHPOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO ceTh «MHTEpHET» K JIEKTPOHHON WMH()OPMAIMOHHO-00pa30BaTEIIbHON
cpene yauBepcutera (QMOC) u sanektporHoi 6udnnoreunoi cucreme (3bC), rae B 31eKTpOHHOM
BUJIC PACIIONIATalOTCsl Y4eOHbIE W Y4eOHO-METOJAMYECKHE MaTephajbl, KOTOPhIE MOTYT OBITh
MCIIOJIb30BAHBI JJIsl CAMOCTOSATEIHHON PaOOThHI MPU U3YUEHUU AUCHIUTIINHEIL.

Jst oOydarommxcst Mo 3a04HOM (opme OOydeHHsI caMoCTOsATeNbHas paboTa sIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI 1eATeIbHOCTH.

10.5. MeToanyeckue yKa3aHus A5 BbINOJTHEHUS] KOHTPOJIbHBIX padoT

[Ipn wu3yyenun kypca «Dusmueckass XUMHUS» MPOBOAUTCS S5 KOHTPOJBHBIX pabOT MO
paszzenaM AUCLUILINHBL.

B xoHTponbHyto paboty Ne 1 BXOIAT BOMPOCH MO MEPBOMY Hadaly TEPMOAMHAMUKH,

TepMOXUMUH, 3akoHY ['ecca u 3akony Kupxrodda: 3ananue 1- 30 (o BIOOpY npenogaBatesis) u3
Mertoauyeckux ykazanuil: IlepBoe Hauwanmo TepmMoauHaMuku. TepMoxumus: Y4yeOHO-METO.
MocoOue K MPaKT. 3aHATUAM 10 auci. "Ouz.xumus" A CTyad., 00yJaroluXcs M0 HAMpPaBICHHUSIM
"buorexnomorus" w "Xumudeckas TexHoON." gHeBHOM ¢opmbl o0ydenus / HITY
uM.P.E.AnekceeBa / T.H.Coxonosa, E.I1.Komosa, M.B.Temunosa. H.Hosropoa, 2020. - 31 c.

B xonTpOnsHy0 padoTy Ne 2 BXOAST BOIPOCH! IO HAITPABICHHOCTH XUMHUUYECKUX PEAKIIHH,
BBIUMCJIEHUIO KOHCTAHThI PaBHOBECHS, BIUSHUE PA3INYHBIX (PaKTOPOB HA COCTOSTHUE PAaBHOBECHS |
3anava 1-25 (mo BeIOOpY MpemnojaBaTelis) U3 METOJAMYECKUX YKa3aHUN: XUMUYECKOe paBHOBECHE
B HMJCAIbHO-TA30BbIX pEaKUUsAX: Y4eOHO-METOA. MOocoO0Me K NpakT. 3aHATHAM IO JHUCI.
"Ouz.xumus" I CTyA., OOYYArOIIMXCS TI0 HampaBieHUsM "XHUMHYECKas TEXHOIL" |
"buorexnonorusa" nHeBHOW ¢opmbl oOyuenus / HI'TY wum.P.E.AnekceeBa / T.H.Coxomoga,
E.I1.KomoBa, M.B.TemnoBa. H.Hosropox, 2020. - 45 c.
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B xonTponmbHyto paboty Ne 3 BXOOAT BOMPOCHI 1O TETEPOTCHHBIM PABHOBECHSIM H
(a30BBIM NEpexoaaM B OJJHOKOMIIOHEHTHOM cucTeme: BapuaHT 1-24 (1o BeIOOpY IpenogaBaTesis)
U3 METONUYECKUX YKa3aHWW: ['ereporeHHble paBHOBECHS B OJHOKOMIIOHEHTHOM CHCTEME:
VYuebHo-MeTon. mocobue no auci. "®uz.xumug" A7 CTyA., 00y4arolIUXCs IO HampaBJICHUSM
"Xumudeckas TexHol." u "buorexnomorus" Bcex ¢opm oOydenus / HI'TY um.P.E.AnekceeBa /
E.I1.Komoga, T.H.Coxonosa, C.B. ITnoxos. H.Hosropoa, 2021. - 29 c.

B konTponpHyto paGory Ne 4 BXOAST BOIPOCHI IO IE€TEPOr€HHBIM DPABHOBECHSAM U
(ha30BbIM IEpEXoAaM B OJHOKOMIIOHEHTHOM cucTeme: BapuaHT 1-24 (1o BbIOOpY IpenojaBaTesis)
U3 METOJIMYECKHUX YyKa3zaHWil: ['ereporeHHble paBHOBECHs B OJHOKOMIIOHEHTHOW CHCTEME:
da3oBble paBHOBECHUS B JIBOMHON cucTeMe: Y4eOHO-MeTo1. MocoOre K MPaKT. 3aHATHIM I10 JAUCL.
"Ouz.xumus" I CTyA., OOYYArOIIMXCS [0 HampaBiIeHUsIM "XHUMHYECKas TEXHOIL" |
"buorexnonorus" JTHEBHOM dopmbI o0yuenus/HI'TY um.P.E.AnekceeBa/
I''M.Mouanos, T.H.Cokomnosa, E.Il.KomoBa, O.B.Ky3una, B.P.Kapramos. H.Hosropon,
2015. - 37c.

B koHTponbHyto paboty Ne 5 BXOZAT BONPOCHI MO KHHETHKH HPOCTBIX M CIOXKHBIX
XMMHUYECKHX pEaKIMi, ONpeieieHue UX IOPSJKOB HMHTErpajJbHBIMU U JU(QepeHInanbHbIMU
METOAAaMH, 3aBUCUMOCTH CKOpPOCTH pEaKIMU OT Temieparypsl: BapuaHT 1-20 (mo BbIOOpPY
npenojaBaresnsi) U3 METOAWYECKUX YykazaHui: KuHeTnka Xumuueckux peakuuit : YyeOHO-
METOJ[.TI0OCOOME K TMPaKT. 3aHATUAM TO JuCIL."®u3.xumus" IS CTyHd., OOydarommxcs II0
HanpaBieHusiM " Xumudeckass texHosorus" u "buorexnonmorus" gHEBHON (Qopmbl 00ydeHHs /
HI'TY um.P.E.Anekceesa / T.H.Cokonosa, M.B.TemunoBa. H.Hosropox, 2021. - 39 c.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISI OCBOEHUSA AU CIUAIIJINHBI
TunoBble KOHTPOJIbHBbIE 32JaHUSI MU HHbIE MATEPHAJIbI, HEO0OX0AMMBbIE /ISl OLlEeHKH
3HAHMIi, YMeHMii, HABBIKOB U (MJIH) ONBITA B X0/Ie TEKYLero KOHTPOJIsl yCIIeBaeMOCTH
Bomnpocsl, nHANBHUyaNbHbIE 3aJaHUSI U 331a4H MTPEICTABICHBI B METOJIMYECKUX YKA3aHUSIX
K IPaKTUYECKUM U JTabopaTopHbIM 3aHaTusM [3.1 — 3.13], mpencraBneHHbIX B 1. 6.3.
Ilpumepvt munoswvix 3a0anuil:

11.1.1. TunoBbIie 3aJaHUs K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATUAM

Tema 1.1. IlepBoe Haua0 TepmoanHaMuku. [IpuiioxkeHue nepporo Hayaaa TePMOIMHAMHUKH
K H/1eaJIbHBIM ra3am
- [IepBblil 3aKOH TEPMOJMHAMUKH JIJIs1 MACAIBHOTO ra3a UMEET CICAYIOIMIMM BU:

8Q =c,dT + ﬂdV.
\Y

Brruncnute KonmudecTBO TEIUIOTHI Q, eciu cuctema u3 cCOoCTOsIHHS T1Vq MepexoauT
WU30TEPMHUYECKH B COCTOSIHHE T1V7; KOJMYECTBO TEIUIOTHI Qy MpH Tepexojie CUCTEMBI W3
cocrosiHust 11V, B coctosiHue T,Vp; KomudecTBO TEIUIOTHI Q3 MpH Mepexojie CUCTEMBI U3
cocrossHust T1Vi B coctostHMe T,V1; KOMMYECTBO TEIUIOTHI Q4 TIPH IMEepexoje CHUCTEMBI U3
cocrosiHust T,V1 B cocrostaue T,Vy. Ilpu pacderax momarate, uto Cy = const. [Tokaxute
rpaduueckn cymmy Teriot Qi + Qo m Q3 + Q. [Mokaxwure, uto Q1 + Q2 # Q3 + Q4. Kakoit
BBIBOJ] IX 3TOTO ClienyeT? BBIYHCINUTE TEIIOTY IMKIMYECKOTO MpoIiecca.

- Beruucnute pabory nacansHoro raza (8W =PdV) mo nmytu
L1 (P1V1 —> P1V2), L2 (P1V2 —> Psz),
|_3 (P]_Vj_ 4 Ple), L4 (PzV]_ —> P2V2)

43



U 110 IIyTH

Lll (T1V1 —> T1V2),
Ls' (T1V1i— ToVy),
OxapakTepu3yiTe ¢ TOUYKH 3peHUs TepMOoAuMHAMUKu myTu Li, Lo, L3, Ly 1

Lzl (T1V2 —> Tsz),
L4I (T2V1 —> T2V2).

L', Lo,

Ls', Ly, Hokaxute rpaduuecku KoaudecTBo pabotel Ha mytu (L + Ly), (L + Lj), (L1I +
L, ), (L3I + L ). Kakoii BBIBOJ cilelyeT U3 MoyueHHbIX pe3yabTatoB? [lokaxwure, uro W(L;
+ L) =W (L3 + Lou WLy + L") =W (Ls' + Ls'). Berunciure W B kpyrosom mpowecce
T]_V]_ —> T1V2—) T2V1 —> T1V1.

- OJIMH MOJIb OJTHOATOMHOTO H/ICAJILHOTO T'a3a MEePEBOAMTCS U3 COCTOSIHUS CO CIICTYIOIUMHU
napameTpamu: P; = 2:10° ITa, V1 = 22,4 n, T1 = 596,3 K, B cocTosiHHE, XapaKTEPH3yeMOe
napamerpamu: Pp = 2:10° IMa, Vo, =122 n, T = 298,15 K. Beraucnute paboTy, KOJTHIECTBO
TEIUIOTHI, N3MECHCHHSI BHYTPCHHEH SHEPTUH U SHTAIBIIUK B 3TOM ITPOIIECCe.

Tema 1.4. Bolunciienne Tem10BbIX 3¢ (peKTOB B CTAHIAPTHBIX peakumsx, 3akoH ['ecca
AyaUTOpHBIE 337a41:

- Bpramcnure sHTamemuioo  ruapatooOpazoBanus — NaHoPO4-2H,O, ecnu sHTanbmus
pacTBOpeHUs 3TOM conu paBHa 1,58 kJ[»K/MOJIb, a PHTAIBITNS PACTBOPEHUST OE3BOTHOM COJIU
NaH,PO,4 paBaa —23,62 kJI>x/MOJIb.

- Brruucnure cranaapTHyto sHTaIbnuUIO 1pu 298 K peakunn
Fe203p) + 2Al (xp) = Al203 (copyin + 2F€ (q)

M0 CTAaHAAPTHBIM SHTAIBIIUAM CIECIYIOIINX PEaKIIHii:
FEQOg(Kp) + 3H2(r) — 2Fe Ok 3H20(>K) — 35,33 xJIx,

2Al xp) T 3/202@) — AlL,O3 (kopyHx) — 1675,69 xJIx,

H, ot 1/20, ) — H,O () — 285,83 kJlx.

- Boruncnute crangaptHyto sHTansnuio npu 298 K peakunu
FeOup) + CO = Fe @+ CO2 ()

[0 CTaHAAPTHBIM SHTAJIBIIUAM CIEIYIOMINX PEAKIIUA:
FeOp) + Ha (1) = F€ (o) + H2O) — 20,98 ]Ik,

CO (i + 1207 1y = CO2 () — 282,98 kI,

H2Ox) — Ha ) + 1/20 () + 285,83 k.

Tema 1.5. 3aBHCHMOCTH TENJIOEMKOCTH H TEIVIOBOI0 3¢ (ekTa peakiuu OT TeMIepaTyphbl.

Ypasuenue Kupxrogda

- Ucnonb3ys cripaBovHbIe JaHHbBIE, BHIUUCINUT CTAaHAAPTHBIN TEII0BOM 3¢ ekt peakuuu mpu 750

K: CH3CHO(F) + H2 i C2H5OH ()
alcTaabaCTN 3TaHOJI

Tema 1.7. Iloctyaar [lnanka. Pacyer abco1i0THOI SHTpONINHU

- Ha ocHOBaHWM HIDKENIEPEYUCIICHHBIX JaHHBIX BBIYHCIUTH dHTponuio SO, mpu 263,08 K u

1,0131.10° ITa.
T,K 15,20 25,67 34,87 47.16 60,85 76,98 98,30 120,37
0
CP: 3,612 | 12,028| 20,248| 29,106| 36,653| 42,462| 47,710 52,164
Jlx/monp K
T,K 140,92| 162,03| 192,03| 201,74| 240,09| 260,86
CO
P, 55,944| 60,732 67,872| 88,074| 87,318 | 86,898
Jlx/monb-K
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0
Temneparypa miaBienus SO, paBna 197,64 K, AH yy =7,4298 Jlx/monb, TemnepaTypa

kunenus 263,08 K, terora ucnapenus 24,9336 JI>x/Moib.

Tema 2.2. PacueT paBHOBECHOI0 COCTABA XHMHYECKOH peaKkmyH MO TePMOIMHAMUYECKHM
JAAHHBIM

- Beruucnure cocras paBHOBeCHOﬁ CME€CH B p€aKuun

CsHe == C,H; + CoHa,
LHUKJIOO0YTEH
nportekatomeid pu 7' = 1000 K u obmem naBnenuu P = 1,01325-105 ITa, ecau B MCXOOHOM
COCTOSTHUH BCE YYACTHUKH PEAKIIUU B3STHI B CTEXMOMETPHYCCKHX COOTHOIICHHSIX.

Tema 6.1. OmnpeageneHne TEePMOAWHAMHYECKMX  XAPAKTEPUCTHK  OKHCJINTEJbHO-
BOCCTAHOBHMTEJIBHOM PeaKIUM 10 3JIeKTPOXMMHYECKHM JAHHbIM

- PaccumnTaiiTe akTUBHOCTBH 3JEKTPOJUTA M CPEIHIOI HOHHYIO akTHBHOCTH B 0,1m pactBOpe
XJIOpUJIa Kaiblus pu 25 °C, ecrmn cpeaHuii HOHHBIN K03 uIeHT akTuBHOCTH paseH 0,518.

- Paccumraiite momnsibHOCTB pacTBopa Na;SO,, mMerorero nonnyto cumry 0,24 MOJIB/KT.

- PactBopumocts AQCI B Boze nipu 25 °Cc paBHa 1,33 10" mons/kr. Paccunraiite CTaHJAPTHYIO
sHepruro ['mb0ca i peakiuu:
+ -
AQClas) = AG pp) + Clpp).
Paccuuraiite pactBopumocts AJCI B 0,01m pacTBope HUTpaTa Kajus.

- CocTaBbTe cCXeMy raJbBaHMYECKOTO AJIEMEHTa, B KOTOPOM IIPOTEKAET peaKLus:
Ag" +Br = AgBr
o 0 o
Paccuuraiite crangaptHyto D/IC snementa mpu 25 “C, M3MEHEHHE CTaHIAPTHOM (QyHKIUH
['nbG6ca, KOHCTaHTY paBHOBecHUs U pacTBopuMocTh AJBr B Boze.

Tema 7.1. MeToab! onpeaeeHHs NOPAIKOB XMMHUYECKHX peaKIMi
- Onpenennrte NHTErpaIbHBIM METOIOM MOPAJOK U KOHCTAHTY CKOPOCTH PEaKLIMU, IPOTEKAOLIEH
npu 30°C u HauanbHBIX KOHLIEHTPALMSIX peareHToB, paBHbIX 0,068 M, 1o cieayronum JaHHbIM:

t,c C, M t,C Ci, M
1222 0,056 3720 0,041
2083 0,050 5340 0,036
2695 0,045 7200 0,030
- OmpeienuTe YaCTHBIN MOPSAOK MO (PEHUIM30IHAHATY B PEAKIIUH:
/O
CgHsNCO+CH30H — CeHsNH —C\
OCH;

[Ipyu npoBeneHHM OMBITOB C Ha4yalbHOW KOHIEHTpanued crnupra 1,5 M Obuln monyudeHsbl
CIIeIyIoIlIre 3HaYeHHs] Ha4yallbHBIX CKOPOCTEHN MpU KOHIEHTpausaX (peHuIn301aHara:

[CeHsNCO]o, M 0,02 0,03 0,06
Vo, MOJTB/ITC 0,296 0,456 0,756.

45



Homamnee 3aganue (3amaua 1.2.10; 1.2.27  u3 meroguveckux ykazanuii: Cokonoa T.H.,
Komoga E.II., YennokoBa M.B., Kanununa A.A., IIpoxopoB B.M., Kapramos B.P. «Kuneruka
xumuueckux peakuuiny HI'TY, 2012. 37 c.).

Tema 7.2. KuneTnka cJ0KHBIX XUMHUYeckuX peakuuid. [lociienoBaresibHbIe peakunu.
[pudau:keHHbIe METOABI AHATNU32 KHHETHYECKHX CXEM.

- IIpu uzyyenun peakmuu H, + Br, — 2HBr skcnepumeHTanbHO yCTaHOBHWIIM, YTO CKOPOCTH
oOpazoBanus HBr B unrepsane temneparyp 501-575 K BbIpakaeTcst KHHETUYECKUM YPAaBHEHUEM:

_d[HBr] _ k'[H,][Br,]"?
dt  1+k”[HBr)/[Br]

I[J'ISI peaKnnuu OBLI MMpCIJIOKCH CHe,Z[y}OH_II/Iﬁ MCXAaHU3M pPCAKIINH:

\Y

Br, -1, 2p;

Br' + H, —»HBr + H°
H + Br, ﬁ»HBr + Br
H + HBT%» H, + Br
Br' + Br ——Br,

Hcnonp3yss  MeToA ~ KBa3UCTAllMOHApHBIX  KOHUEHTPALUi,  ONPENEINTE  COOTBETCTBHE

IIPEAJIaraéMoro MEXaHHW3Ma 3KCIEPUMEHTAIbHO HAWJEHHOMY KHHETHMYECKOMY YPaBHEHHIO H
/ I o

BBIPA3UTE KOHCTAHTBI CKOPOCTHU K ¥ K' uepes3 KOHCTaHThI DIEMEHTAPHBIX CTaHil PEaKIIUH.

IHapaniejabHble peakuun

- Peakuus pasjiokeHust BEIECTBA A POTEKAET HapauIeIbHO 110 TPEM HAIPaBJIEHHUSM:
Ky

—>B

ko

A—1 % ,C

k3

L >~ D

KoHIeHTpaliuu MpoyKTOB B CMECH 4epe3 5 MHUH IMOcie Havajga peakiuu paBuel  [B] = 3,2
mosnb/a, [C] = 1,8 monw/m, [D] = 4,0 monb/n. Onpenenute KOHCTaHTBI ckopocT Ki, Ky, K3, ecnu
nepuoJ noxypacnazia Bemiectsa A paseH 10 MuH.

Homamraee 3amanne (3amava 2.2.10 w3 merogumueckux ykazanuii: Cokosnosa T.H., Komosa E.II.,
YennokoBa M.B., Kanuanna A.A., Ilpoxopos B.M., Kapramos B.P. «Kunetnka xumuueckux
peaxumiiy HI'TY, 2012. 37 c.).

OOpaTtumble peakun

- Hcrone3yss SKCHEpUMEHTaJbHBIE JAaHHBIE 3aBHUCHUMOCTH TEKyllel KOHIEHTpauuu [3-
OKCHKPOTOHOBOTO 3(Hpa OT BpEMEHHU ISl PEaKIuu H30MEpHU3aluu B-OKCHKPOTOHOBOTO 3dupa
(A) B aneroykcycubiii 3pup (B) mpu 25°C, Haiizute KOHCTaHTBI CKOpocTd mpsiMoit (Ki) u
obparnoii (K1) peakiuu, ecad W3BECTHO, YTO KOHEYHAs, HE M3MEHSIOMAasICs KOHIIEHTpaIus [3-
OKCHKPOTOHOBOTO 3(¢upa coctasuia 0,078 M:

[ 0 71,8 1455 2158 2643 3333 3835 506,6
[A], M 0366 0,277 0215 0174 0,152 0,130 0,121 0,100.

Tema 7.3. BaumsiHue TeMmepaTypbl Ha CKOPOCTh XMMHYECKOH peaknuu. YpaBHeHHe
Appenuyca
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- DHeprus akTUBallUU peakluu HOAMPOBaHUS 3,3-AMMETUIILMKIIONPO-TIEHA B METAHOJIE PaBHA
11,44 kxan-M™, koucranra ckopoctu 1ipu 5°C paBHa 3,49-102 n/monb-c. Onpenenure KOHCTaHTY
ckopocTH npu 15°C 1 BenMuUMHY Npea3KCIOHEHIMAIBHOIO MHOKUTEISL.

Tema 7.4. OnpenesieHue NapaMeTPoOB aKTHBALMU. Y paBHeHHe DiipuHra

- Ilpum wuccienoBaHMW KHHETHKH peakiuu ponanupoBanus N-Cl-ctupona ObUIM TONYYCHBI
CJICAYIOIINE JTaHHBIC:

t,°C 40 50 60

k-10°, n/moub-c 0,99 2,02 3,97.

HaiiauTe aHamuTHYeCKH U rpaduuecky sHepruto aktupauuu, AH™, AS™, AG™ stoii peakuun.

11.1.2. TunoBble 3a7aHusi AJs J1a00pPaTOPHBIX padoT

JlaboparopHasi padora «Onpenesnenne 3HTAIbIMHA THAPATO00PA30BAHNUS COTID)
KoHTpoJIbHBIE BOIIPOCHL:
1. PaGora u Temiora kak (opMbl Iepefayd BHyTpeHHeW sHepruu. [lepBblil mpuHLIUI
TEPMOJUHAMUKHU.
2. TennoBoil 3¢h(heKkT XUMUUECKOM peakuy, TeOpeTHUECKUe OCHOBBI 3akoHa ['ecca.
3. Ucnonp30BaHne SHTAIBINA 00pa30BaHMs BEIIECTB M SHTAJBIIHMN CTOPAHUS ISl pacyera
TEIUIOBBIX 3(P(HPEKTOB XUMUUECKUX PEeaKLuit
4. 3aBUCUMOCTH TEIUIOBOrO 3(QeKTa XMMHUYECKOH peakiuu OT TeMIepaTyphl. 3aKOH
Kupxroda.
5. Cxema yCTaHOBKH.
6. [IpyHIMI OnpeieNIeHus TEIIOTHI PAaCTBOPEHUS.
7. Ucnonb3oBanue 3akoHa ['ecca uist onpeneneHus TEMIoThl THAPATOOOpa30BaHUs COIU
I10 TEIJIOTaM PACTBOPEHHUS.
7. PacueTHble pOPMYIIBL.
8. ITopsi 10K BBINOJIHEHUS paOOTHI.
9. Pacyer HaBecOK coJieil 17151 BBIMOJIHEHUS paOOTHI.

Jlaboparopnasi padora «UcciienoBaHue paBHOBeCHSI TOMOTeHHO XMMH4YECKOW peakuuu B
pacTBope»

KoHTpoJIbHBIE BOITPOCHI:

[{enb paboTHLI.

TepmoarHaMHUeCKOE YCIOBHE PAaBHOBECHS (C BBIBOJIOM).

Kak BbIpakaeTcs XMUMUUYECKHI MOTEHIIMAJl KOMIIOHEHTOB PacTBOpa.
Kak Bbl noHMMaeTe runoTeTH4eckoe COCTOSTHUE.

Kaxk onpenennTs paBHOBECHBIE KOHIIEHTPALIUH PEAreHTOB.
[Topsiiok BeIMOTHEHUST PaOOTHI.

O0paboTka SKCTIIEPUMEHTATBHBIX JaHHBIX.

AHanm3 3amaHus.

LN akwNE

JlaGoparopHass padora «®Pa3oBble PaBHOBECHS KUAKOCTH-IAP B OJXHOKOMIIOHEHTHOM
cucreMe»
KoHTpoIbHBIE BOITPOCHL:
1. Yro HazwiBaroT ¢azoit?
2. B uyem 3axmroyarorcs ycioBus cTabmibHOCTH (a3? (MOSACHUTH HA 3aBUCUMOCTH
XUMHYECKOT0 TTOTEHIIMAIA OT TEMIIEPaTypBhl).
[TpaBumo ¢a3 ['md6ca.
BriBon ypaBHenus Kinaysuyca-Knaneiipona.
Onpenenenyue TepMOAMHAMUYECKUX (PYHKIMH IS Tepexoaa X -1

ok ow
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6. Metoapl omnpeaeneHUs 3aBUCUMOCTH JaBJICHHS HACHIIIEHHOIO Tapa XHIKOCTH OT
TeMIIepaTyphl.

7. Cxema yCTaHOBKM CTaTHYECKOI'O METOJA.

8. Tlopsimok BBITOTHEHUS PAOOTHI

JlaGopaTropHas padora «@®Pa30Bble pABHOBECHS KHIKOCTh-IIAP B IBOWHON cucTEMe»
KoHTpoJIbHBIE BOIIPOCHL:

Uro nazeiBaercs pacrBopom? Kiaccudukanus pactBopos.

[Ipu3Haku uaeanbHOro pacTBopa.

XHUMHUYECKUE TOTEHIMAJIBI KOMIIOHEHTOB PacTBOPOB MJI€AJIbHBIX U COBEPUIEHHBIX
3akoH Pays.

JluarpaMma cOCTOSIHUSI COBEPILEHHBIN pacTBop-nap. OTKIOHEHMS OT 3aKoHa Payis.
JlnarpamMmbl COCTOSIHUS pealibHbIN pacTBOp-Map. A3€0TPOIHbIE TOUKH.

[IpuHUKI TOCTPOEHHUS TUAarpaMM COCTOSTHUSA.

[Tops 10k BeINOIHEHUS PAOOTHI.

Pacyetr 06beMOB KOMIIOHEHTOB PacTBOpA 33JJaAHHOTO COCTaBa (C MPOBEPKOM).

CoNO~wWNE

JlaGopatopHas pabora «OnpeaeneHne KOHCTAHTbI XMMHU4YEeCKOI0 PABHOBeCHS] U BeJUYHMHBI
AG OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIX peakuuii mo 3uavyenuio J/(C rajibBaHHYeCKOro
JJIEMEHTa»

KoHTpoJIbHBIE BOIIPOCHL:

1.

2.

~ow

7.

Kakoe ycTpoHCTBO Ha3bIBAIOT TajlbBAaHHUYECKUM 3ieMeHTOM? (Cxema rajibBaHUYECKOTO
snementa. Crioco0 3ammcu.

TepMoaMHAMHUYECKUE PA3THYNSA XMMHUECKOIO U DJICKTPOXUMHUYECKOr0 B rajbBaHUYECKOM
DJIEMEHTE CIT0CO0a MPOBEACHHS OKUCIUTEIEHO-BOCCTAHOBHTEILHOW PEAKITUH.

UT0 HA3BIBAIOT 3JIC FalbBaHUYECKOIO dIeMEHTA?

YcnoBus onpeIelIeHNs PABHOBECHOM 37IC TAJIbBAHIMYECKOTO dJIEMEHTA.

[Ipyr KakKMX YCIOBUAX 3JC TaJIbBAHUYECKOTO 3JIEMEHTAa MOXET OBITh WCIIOIB30BaHA IS
OTIpe/ICNICHUs] TEPMOJUHAMHYCCKHX XapaKTEPUCTHK OKHCIUTEIEHO-BOCCTAHOBUTEIHLHOM
peakuuu?

OmnpeneneHus 4yepe3 d7C TATbBAHMYECKOTO 3JIEMEHTa KOHCTAaHTBI PaBHOBECHS, CBOOOTHOM
sHepruu ['n60ca, YHTATBITMY ¥ SHTPOIIMUA OKHUCITHTEIbHO-BOCCTAHOBUTEIBHON PEaKIK
[TopsiioK BBITOTHEHHST PAOOTHI.

6. Jlaboparopnas pabora «IlonsipumerpuuecKkoe HccjIe0BaHHe KHHETHKH KHCJIOTHOI
HHBEPCHH Caxapo3bD»
KoHTposibHBIE BOITPOCHI

LCoNoOAWNE

UTo Ha3bIBAIOT CKOPOCTHIO XUMHUECKOU peaKinuu?

Kax skcriepuMeHTanbHO ONpEAeIIsieTCsl CKOPOCTh XUMUYECKON peakuu?

OCHOBHOM NOCTYIaT XUMHYECKOW KHHETUKU

OCHOBHOE KHHETHYECKOE YPABHEHUE.

DU3UKO-XUMUYECKHI CMBICII KOHCTAHTBI CKOPOCTH PEAKLIUH, MOJIEKYIJISIPHOCTH.

[Topsimok CII0XKHOM peakIuy, UHTETPaIbHbIA METOJT ONTPEACICHUS.

Mertoa boaeHiTeliHa B aHaIW3€¢ KUHETHUECKUX CXEM

MexaHu3M peakuid HHBEPCHUH Caxapo3bl MPU KUCITOTHOM KaTaJlu3e.

BriBoa ypaBHeHus peakuuu metonoMm bonenmreitna. Kakol mopsaok peakuuu cienyet
oxunare? Corjacyercs JIM 3TO ¢ XUMUEH peakunun?

. IHTEerpasibHOE YpaBHEHHE PEAKLIMU TIEPBOTO NOPSAAKA.
11.
12.
13.
14.

[TonsspuMeTpUYECKUI METO, MPOBEICHUS KHHETHIECKOTO DKCIIEPUMEHTA.

Yro noHuMaroT noj TepMuHoM uHBepcus? Ilouemy yrois BpaiieHus: U3MEHSET CBOM 3HaK?
YCeTpoicTBO M MPUHIIUTI PaOOTHI MOJIIPUMETpA.

Kak omnpenensiercss KOHCTaHTa CKOPOCTH YEPE3 YIIIbl BpaleHus?

48



15. Tlops 10K BBIMOTHEHHUS PaOOTHI.

7. JlabGoparopnasi pabora «KHHeTHKa TIOMOreHHbIX XHMH4YecKMX peakumii. H3yuyenHue
KMHETUKHU HOAMPOBAHUSA ALIETOHA»
KoHTpoJIbHBIE BOIIPOCHI
YTO Ha3bIBAIOT CKOPOCTHIO XUMHYECKOU pEeaKIu?
Kak 3kcrniepuMeHTalIbHO OIIPENEsIeTCsl CKOPOCTh XMMHUECKOHN peakunn?
OCHOBHOM NIOCTYJIaT XUMHYECKOW KUHETUKH
OCHOBHOE KHHETUYECKOE yPaBHEHHUE.
PU3BHKO-XUMHYECKUI CMBICIT KOHCTAHTBI CKOPOCTH PEAKLIUU, MOJIEKYJIIPHOCTH.
[Topsi10K CIIOKHOW peakluu, METObI OMPEAeIICHHs OOIIETo MOPAIKa, YACTHOTO MOPSIKA.
HuddepennmanbHplii METOI ONPEACIICHUS YaCTHOTO Topsiika 1o anerony? Momxy?
WHTerpanbHblil METO OIPEEICHNs 00IIEro NopsaKa peakuuu?
HHuTterpanbHOE ypaBHEHHE PEaKIMU IEPBOT0 MOPSAIKA, BTOPOro, TPETHEr0?
. Meton bonenmreiina B aHaIn3e KHHETHYECKUX CXEM.
. BBIBOJ| KNHETUUYECKOr0 YpaBHEHUS HOAUPOBAHMS AllETOHA [0 IpeaIaraeMon cxeme?
. Kakoi mopsaok mo ioxy ciaeayer OKHMIaTh, UCXOAS M3 IOJYYEHHOIO KMHETHYECKOIO
ypaBHeHuUs?
13. Kakoif Bug OyneT UMeTh KHHETHYECKas 3aBHCHUMOCTH TEKYIICH KOHIICHTpAIMH Hoja OT
BpeMeHu?
14. Yro naszpiBatoT kaTanuzaropom? Ilouemy peakiuo OTHOCAT K aBTOKaTAIUTHUECKUM?
15. 3aBUCHT 11 CKOPOCTH PEAKIIUU OT KOHIICHTPAIMH KaTaau3aropa’?
16. ITouemy B pabote ucnonb3yercst n3obrrok HCI?
17. Kak ckopoCTh peakiiuu 3aBUCUT OT TeMIepaTyphi?
18. YpaBHeHue AppeHuyca.
19. YpaBuenue Difpunra. OnpeneneHre akTUBAIIMOHHBIX TAPAMETPOB.
20. Iopsaok BBITOIHEHHST PaOOTHI.

CoNoO~WNE

e S
N - O

11.1.3.TunoBbie Bonpockl (3agaHus) 1Jis YCTHOrO (MUCbMEHHOI0) onpoca
JIEKIIUSA Ne 2
IlepBoe Hauaso TepmoanHamuku. [lpuiioxkenne nepporo Ha4ajia TePMOAUHAMHUKHA K
HeaJbHBIM razamM
TUIIOBBIE BOIIPOCHI [Js TIPYHNIIOBOI'O OBCYXIEHUSA HA
JIEKIIMOHHBIX 3AHATHUSAX:

1. Cucrema ydacTBOBajia B CIIOKHOM (DM3MKO-XMMHYECKOM Imporecce. B kakom ciyyae
MO’KHO YTBEP)KJaTh, YTO CyMMapHasi paboTa, COBEpIIEHHAs HaJl CUCTEMOi, OyaeT 3KBHUBaJIEHTHA
BbIJIETIUBLIENCS TemioTe?

2. Hcxons w3 mepBOro MpHHLMIA TEPMOAWHAMHMKH, MOKAKUTE, YTO IMPH aguabaTHOM
paclIMpeHnH WeaIbHOTO rasza B MyCTOTY TEMIEpaTypa ra3a He MEHseTCsl.

3. [louemy nipu aanabaTHOM PACHIMPEHUN PEaTbHOTrO Ta3a B MyCTOTY TeMIepaTypa raza He
OCTaeTCs MOCTOSIHHOM ?

4. Yemy paBHO H3MEHEHHE OSHTAJIBIHUM JUIs JIOOOrO YHMCTOrO BEIIeCTBA B IpOIEcCe,
MIPOTEKAIOIEM TIPU MTOCTOSHHOM 00beMe.

5. UeMy paBHO U3MEHEHHE BHYTPEHHEN SHEPTUH U DHTAIIBIIMU B U30JIMPOBAHHON cucTteme?

6. CtymeHT crenan ommOKy B pabodyeM >KypHalsle, ONMUCHIBAsl OMBIT 1O KaJOPUMETPUU B
oombe: «Ilockompky AH = AU + PAV, a onsIT npoBOAWIICS MPU MOCTOSTHHOM 00beme, To AH =
AU ». Kakyto ommoKy 10MyCTHII CTYIEHT?
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7. B m30mMpoBaHHOI CHUCTEME NMPOTEKAeT PEaKIMs CrOpaHHs BOAOpPOJAa ¢ 00pa3oBaHHEM
KUAKOU BOJBL. MI3MeHsIeTCS 1M BHYTPEHHSS SHEPIUs U SHTAIBIUA CUCTEMBI? YeMy paBHa TeIuioTa
npoiiecca?

8. Temnora — pynkius npomecca. 1o 3akony 'ecca TermoBoit 3¢ heKT peakiuyu He 3aBUCUT
oT myTH nponecca. Ecte u 31eck nporuBopeune? Jlaiite oObsicHEHNE.

9. KakoBa cBsi3b MEXIy SHTalbIIMEW M BHYTPEHHEW SHeprueil Xxumuueckon peaxuuu? B
KaKUX CIIy49asiX MOXHO MpeHeOpedb pasHUIEH MEX Ty SHTAIBIIUEH U BHYTPEHHEH dSHEPTHEH?

11.1.4. TunoBble 3a1aHUS 1JI51 KOHTPOJIbHOH PadoThI

KOHTPOJIBHASA PABOTA Ne 2
TEMA «XUMHNYECKOE PABHOBECHE B HIEAJIBHO-I'A30BbIX PEAKIIUAX»

BAPUAHT 1.
1. MH3zobpasute cxemMaTHUecKd TpauK 3aBUCHMOCTH KOHCTaHTHI paBHOBecus Kp ot
TEMITEPaTyphl, €CIIHM B JaHHOM MHTEpBaJle TEMIIEPATyp TeII0BOU 3 deKT peakuy paBeH HYIIO.

2. KoHcTaHTa paBHOBECHS HI€aIbHO-Ta30BOM peaKIuu

CO+H,0s5CO, +H,
npu 970 K paBHa 1. CnenaiiTe BBIBOJ O TOM, B KaKyl0 CTOPOHY MOMAET peaklus, €Ciii UCXOHas
peakIoHHasi CMECh MMEeT cieayromuil coctaB (B MoabHBIX mporieHtax): 50% CO, 15% H,0,
20% CO, u 15% H-.

3. 3aBHCHUMOCTb KOHCTAHTBI paBHOBECHSI HJICAIbHOM T'a30BOM pPEaKINH
2C3Hg < C2H4 + CsHs
ot temneparypsl Mmexxay 300 K u 600 K onucsiBaercst ypaBHeHuEM
InK =-1,04 - 1088/T + 1,51-10%/T?
Paccuwnraiite AGO, AHO, AS° mipu 400 K.

4. Tennora obpasoBanus PClsy) B cranmapTHbIX yenoBusx npu 298 K paBHa - 456,6 k/Ik/MoJb.
Kak Hy>XHO M3MEHUTD JIaBJICHHE U TEMIIEPaTypy, YTOObl yBEeNU4IUTh paBHOBEeCHBIN Bbixoq PCls B
peakiuu ero oopa3zoBaHus?

BAPHUAHT 2.
1. Mnsa peaxuuu PClsiy S PClypy + Clyy mpu 523 K sdpekTHBHAS KOHCTaHTa paBHOBECHS PaBHA
1,8-10° ITa. Yemy paeHa crenens auccouuamu PCls ipu aToii TeMmepaType i 06IIeM JaBIeHHeM
B cucreme 1,8+10° [Ta?

2. KoHIIeHTpalMOHHAsI KOHCTAHTa PABHOBECHS PEAKLIUN

Ca(OH)z(TB) S Ca0o éTB) + HZO(r)
npu 772 K pasna 0,4-10° Ila, a mpu 807K - 0,8-10° I1a. Cumtasi BeqHunHy TEIIoBoro >ddexra
peaxkuy NOCTOSIHHOM, HAlINTe KOHCTaHTy paBHOBECHsI 3ToM peakuuu mmpu 750 K.

3. Bennunna Kp' ecTh KOHCTaHTa paBHOBECHS PEAKIIUN
32 Hy ) + 1/2 Ny (1) S NH3 (),
a Kp” ecTh KOHCTaHTa PaBHOBECHUS PEAKIIIHI
3 Hz(r) + Nz(r) S 2 NH3 ®
byner nmu pasuuna B BenmumHax Kp' w Kp” mpu omumHakoBoii Temmepatype? Hammmure
KOJIMYEeCTBEHHOE cooTHolIeHue Mmexay Kp' u Kp”.

4. KoncranTa paBHoBecus Kp peakuunn
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(6{0) ot HZO(F) S Hz(r) + COZ(F)
paHa 1 mpu 930 K. Kakoro cocraBa HYXHO B3ATh HCXOJHYIO cMech, 4ToObl mpu 930 K
paBHOBecHas cMmech conepxaina rmo 20% momn. CO, u Hy.

BAPUAHT 3.
1. ITocne Toro xak Hekotopoe konuuectBo Moneir NOCI (y 6b110 BBenieno B cocyn npu 500 K, B
CHCTEME YCTaHOBMJIOCH PABHOBECHE:
2NOCIl (y S2NO i+ Cl2 ()
O6mee naBienue B cocyne 1,01325- 10° I1a, a mapruansHoe paBHoBecHOe aaBienne NOCI paBHo
0,64-10° ITa. He mcrons3yst cipaBodHble JaHHbIE, paccunTaiite Bemmuniy AG sy .

2. Ilpu cmemenun 1 mons BemectBa A ¢ 1 monem BemectBa B B pesynbrare XMMHUECKOMN
peaxkiuu

A+2B S AB:
B paBHOBECHOW cMmecH obpasoBanack 0,2 Mok BemectBa AB2. Onpenenute YuCIeHHOE 3HAUCHUE
3¢ (eKTHBHON KOHCTAHTHI PABHOBECHS 3TOH peakiuu mpu oomeM aaienun 1,01325- 10° Ila, eciu
BCE BEIIECTBA HAXOATCS B HI€aIbHO-TA30BOM COCTOSHUU.

3. Koncranra paBHOBecusi razodaszHoil peakiuu wuzomepuzanuu uzodopueona (CioHij;OH) B
6opueoin pasHa 9,43 ipu 503 K. Cmecs 7,5 T 60opHeona u 14 r uzo00pHeoIa TOMECTUIIN B COCY/T
o0bemMoM 51 u BbiepkuBau npu 503 K nmo goctrokeHus: paBHOBecHs. PaccuuTaiite MOJbHBIC
JIOJISI U MacChl OOpHEOJIa U U3000pHEOSIa B PABHOBECHOM CMECH.

4. IIpn 298 K remnora obpazoanus CH3Cl () paBHa -82,0 x/[/Moub, a TemioTa 0Opa3oBaHUS
CH3Br ) paBHa -35,6 k/l>x/Monb. YKaxuTe, Kak 3aBUCUT OT TEMIEpATypbl KOHCTAHTA PABHOBECHSI
TOW W JAPYroM peakuuu; i KaKOW U3 PeaKkMii KOHCTAaHTa PAaBHOBECHS CHIIbHEE U3MEHAETCS MPU
U3MEHEeHUHU TeMIieparypsl Bomu3u 298K.

BAPUAHT 4.
1. s peakuun
N204 () S 2NO2 ()
npu 328 K KOHIGHTpaIMOHHAasi KOHCTaHTa paBHOBecHs paHa 1,38-10° Ia. Crombko Moneii NoOy
ciieflyeT MOMECTUTh B COCyJ eMKocThio 10 J1 ams Toro, 4rtoObl MPHU HACTYIUIEHMM PaBHOBECHS
koHueHTpauus NO2 B HeM ctana paBHo# 0,1 Monb/1.

2. ITpu 767 K u obmem nasienne 0,99 10° T1a NO- JIMCCOLIMMPOBAHA M0 YPABHEHHIO:

2NO; n S 2ZNO @+ O2(r)
Ha 56,5%. PaccuuraiiTe, mpu KakoM JaBICHUM CTEMEHb JUCCOLMAIIMM JBYOKHCH a30Ta Oyjaer
paBHO 80%.

3. OKcua pTyTH AUCCONUUPYET MO PEAKIINH

2HYO ) S 2Hg )+ O2(n)
npu 420°C naBienne rasoB pasHo 5,16:10° ITa, a mpu 450°C - 10,8-10° Ila. Paccumraiire
KOHCTAaHTBI PAaBHOBECHS NP STHX TEMIIEpaTypax M SHTAIBNHIO Jucconuanuy Ha 1 moms HYO.

4. IIpn uzmenenuu temneparypsl ot 500 qo 1000 K mpu mocTossHHOM JaBiI€HUU PAaBHOBECHBIN
BbIx04 CO B peakiuu

COClI ) s CO o+ Clz (r)
yBenunumiics. Kakoi 3Hak TerioBoro 3¢ dexra 3Toi peakiun?
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BAPHUAHT 5.
1. OnuH MOJIb BOASIHOTO Mapa JUCCOLMUPYET 0 YPABHEHHIO
H,O ) SH, ot 1/2 O, ™)
Bripasure koHcTaHTy paBHOBecusi Kp depe3 cremeHsb aucconuanuu u obiiee aaBieHue P B
cucrteMe. Kak H3MeHUTCS KOHCTAaHTa PaBHOBCCHA Kp, €CJIM JaBJICHUEC YBCIINYHUTH BI[Boe?

2. KoHcraHTa paBHOBECHS peakiuu
CHs(n S C )+ 2 Hz ()
BBIPA)KAETCsl ypaBHEHUEM
InKp = - 3853/T +3,562 InT - 1,5-10°T-1,207-107 T?- 4,216
BeiBenuTe ypaBHEHHE 3aBHCHMOCTM CTaHIAPTHOM SHTAJIBIIUU DPEAKIMHM OT TEeMIepaTrypbl |
paccuuTaiite sHTanbnuo peakuuu npu 500 K.

3. Beipa3ute koHCTaHTYy paBHOBecus Kp peakiuu
2H, +0, 5 2H,0

4YCpe3 KOHCTAHTBLI PAaBHOBCCHUA peaKL[I/Iﬁ
2C0O, $2C0 +02
CO+H,0 s Hy, +CO,
Bce BC€IICCTBA HAXOAATCA B UACAJTIBHO I'a30BOM COCTOAHHUU.

4. Boruncnute ISl peakiuu

. C (coxe) T CO, ® S 2C0 @
npu 800°C u P=1 atm paBHoBecHbIit Beixog CO, ecnu Kp npu ganHoi temneparype pasHa 6,6. B
MCXOJIHOM COCTOSIHMHM HaXOMJINCh TOJIBKO PEAreHThl B CTEXHOMETPUUYECKUX COOTHOIICHHSX.

BAPUAHT 6.
1. KoHcTaHTa paBHOBECHSI peakLuu
N> +3H; S 2NH;3
npu 400°C paBro 1,64-10™. Kakoe obiee naBnenne HEOOXOMMMO MPUIOKHTH K SKBUMOISAPHOI
cmecH Ny u Hp, uto6s1 10% N npeBpatiiiocs B NH3? ['a3bl cuntath uaeaibHbIMU.

2. Jnst uaeanbHO-Ta30BOW peakIuu

2HIS I+ H;
KOHCTaHTa pPaBHOBECUS paBHa 1,83:107 npu 698,6 K. Ckonmpko rpamm HI oOpasyercs npu
HarpeBaHuu 1o 3toi Temmeparypsl 10r I, m 0,2r Hy B TpexsmtpoBoM cocyne? Yemy paBHBI
paBHOBECHBIE mapianbhbie gaBinenus HI, 1, u Hy?

3. lns peakuuu

N, +3H, S 2NHs
npu 298 K koncranta pasHoBecust Kp pasaa 6,05-10%, a AH(NH3)= -46,1 k/[x/Monb. OueHute
3Ha4YeHHe KOHCTAaHTHI paBHOBecus Ipu SO0K. ["a3pl cuntarh naeanbHbIMHU.

4. Cocyn oovemom 1 1, comepsxkarmii 0,341 moas PCls u 0,233 mone Nj, Harpemu 1o 250°C.
OO0mee maBlieHHE B COCYZE MPU PABHOBECHU OKazaioch paBHBIM 29,33 atm. CumuTas Bce rasbl
UJCANbHBIMHA, PACCUNTAWTE KOHCTAHTYy PABHOBECUS INPH 250°C s MIPOTEKAIOLIEH B COCYJIE
peaKIuu:

PCls - S PCl3 () + Clz2 ()

11.2. TunoBble KOHTPOJIbHbIC 32JaHUSI MJIM MHbIe MaTepHaJibl, HEOOXOAMMBbIE JIsl
OLIeHKH 3HAHMii, yMeHMii, HABBIKOB M (WJIM) ONBITA B X0/ MPOMEKYTOYHOIi aTTecTallMU MO
AUCHHUILINHE
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DK3aMeH NPOBOJHUTCA B YCTHO-TIMCbMEHHOW (opMe MO BCEMy MaTepHaly H3y4daeMoro
Kypca «Dusndeckas XuMus»
DK3aMeHAIIMOHHBIN OMJIET COAEPIKUT 2 BOIPOCA U3 PA3HBIX TEM Kypca M OJIHY 3aJady.

IK3AMEHANIMOHHDBIE BUJIETHI 4 cemectp

DK3aMeHaUOHHBIN ouiaer Ne 1

1. ®usnyeckuii cMpIca XapakTepuctudecknx Gpynknumit. @ynkuun ['m66ca u I'enbMronbua
KaK KpUTEpUH HAIIPAaBJICHHOCTU U PaBHOBECHSI.

2. PeanbHble pacTBOpBl. AKTHBHOCTb, KOI(PQUIMEHT aKTUBHOCTH. XHMHUYECKUN
HOTEHIMAJ KOMIIOHEHTOB PEAJbHOTO pacTBOpPa HEJIEKTPOIUTOB.

3. 3amava: Koncranta paBHoBecus peakumu Hp + I, = 2HI mpu 693 K paBma 50.
OO6pa3yercs 11 HOAK] BOJOPOJa IpU UAEaIbHO 00paTUMOM MPOBEJEHUH Iporecca pu P=1 atm,
€CIIM KCXOHBIC KOHIIEHTPAIIUY PABHBI:

A)H; -2 mons, |, —5 monb, HI — 10 moib.

B) H; - 1,5 mons, Iz —0,25 monb, HI — 5 Moub.

C) Hz - 1,0 mons, Iz — 2,0 Mmons, HI — 10 moutb.

JK3aMeHAIlMOHHBIN OmeT Ne 2

1. VpaBuenus ['n66ca — ['enpmronbiia
2. KonnraTuBHBIE CBOMCTBA PAaCTBOPOB HEJIETYYNX BEIICCTB.
3. 3agava: Paccumrarh TemnoTy oOpasoBanusi 6e3BogHON CUCI, ucmonb3ys cheayrolnuie

JIaHHBIE:
CuO (1) + HClI(p) = CuCly(p) + H20 (k) -63,89 xJIx/Moib

CuCly(t) = CuClax(p) -46,36 x]Ix/MoIb
Cu(t) +1/202 = CuO (1) -155,2 xJI>x/mMonb
Ha(r) + Cly(r) =2HCI(p) -328,9 x/Ix/Moib
Ha(r) + 1/20, = H20 (k) -285,8 x/lx/mMonb

DK3aMeHAIIHOHHBIN OnJieT Ne 3

1. Xumuyeckuili noreHnuan. @DyHAaMEHTaJIbHbIE YpPaBHEHHS TEPMOJWHAMMKH JUIs
OTKPBITBIX CHCTEM.

2. PeanbHble pacTBOpBl. AKTHBHOCTb, KOI((QUIMEHT aKTUBHOCTH. XHMMHUYECKUN
MOTEHIIMAJl KOMITIOHEHTOB PEATBHOTO PacTBOpa HEIJIEKTPOIUTOB.

3. 3apaua: Temora pactBopenust NapSOs (1) pu 18°C paBHa —11,3 x/[>x/Monb, a TeruioTa
rugpaTanuu 3Tord coim mpu mepexone B NapSO3-7H,O (1) —58,16 k/x/Mombs. Ompenenute
teroty pactBopenust NapSOs-7H20 (7).

DK3aMeHaMOHHBIN oujier Ne 4

1. Kputepuii HanpaBIeHHOCTH ¥ PABHOBECHS B XMMHUYECKUX peakIusax mo ['moocy

2. KomuraTuBHbIE CBOMCTBA PACTBOPOB HEJIETYYUX BELIECTB

3. 3amava: OmuH Mosib kceHoHa mnpu 298 K w maBieHumm 2 aTM  pacuiupsieTcs
annadaTUYECKU:

a— ooparumo 10 P, = 1 atm;
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0 — HeOOpaTUMO MPH Pyyery, = 1 aT™m
Haiiiute KOHEUHYIO TeMIIEpaTypy B KaskKIOM IPOIIECCE.

DK3aMeHAIIHOHHBIN OmyieT Ne 5

1. VYpaBuenme wu3orepMbl Bant-I'odda mma wuaeanbHO-ra30BBIX peakiuil. Y CIOBUSA
MIPUMEHEHUS.

2. 3akoH pacnpenenenus Hepacra. Dxcrpakius

3. 3agaua: PaccumnTaiite M3MeHEeHHE SHTPONUH 1pH 1o0aBiaeHnn 200r J1baa, HaXOASIIETOCs
Mpy TeMIepaType 0°C, k 200 r BOIBI npu 90°C B H30JIMPOBAaHHOM cocyze. TerioTa miaBieHus
aba paBHa 6,0 k/[>x/MoJTb, yIE€TbHYIO TETJIOEMKOCTh BOJIBI TPUHATH paBHou 4,184 Jx/K r

DK3aMeHAIlHOHHBIN ouyieT Ne 6

1. XuMuueckoe paBHOBECHE B HJI€AIbHO-Ta30BbIX peakiusax. Cesazp mexay Kp u AG’;
peakiuu. Biausuue 31aka u 3HadeHns AG®r Ha onoKeHne paBHOBECHS.

2. 3akoH ['enpu

3. 3amagya: 3aBHCHMOCTh  MOJBHOW DHTAJIBINU JUOKCHIIA OJIOBA OT TEMIIEPATyphI
BbIpaxkaeTcs ypaBHenuem: AH= 73,89 T + 5,021~10‘3T2 + 21,59~105T'1 JIK/MOJIb.

[TonyuuTe BBIpaKE€HUE 3aBUCHUMOCTH MOJIBHOM TEIUIOEMKOCTH Cp OT TEMIIepaTyphl.
Beruucnure cpipu 500°C u pe3ynbTaT conocraBbTe co 3HaueHueM 71,077 Ix/mons-K

DK3aMeHAIMOHHBII oueT Ne 7

1. Iocrynar [1nanka. Pacuer abCOMOTHOM SHTPOIHMH BEIIECTBA.

2. 3axoH Pays.

3. 3amaua. CKONBKO BOIBI MOXKET HCIApUThCA ¢ 1 M? IOBEPXHOCTH 03¢pa B JCHb, SCIH
HPENOI0XKNUTh, YTO JIMMUTHPYIOUIUM (HaKTOPOM SIBJISIETCS COJTHEYHOE Teruio 4 Jox/muH-cm? 3a 8
yacoBoi aeHb? IIpeamonaraercsi, yTo TeMmieparypa BO3/yXa U BOJIbl OCTAIOTCSI MOCTOSIHHBIMH,
paBHbIMH 40 OC. Korza connie cagures, TeMIleparypa Bo3ayxa nazgaer go 20 oC. IIpeanonaras,
YTO U30BITOK BOJSHOTO Napa BBINAJET B BUAE AOXKISI, BEIUUCIUTE KOJIUYECTBO JI0K/I€BOM BOJBI U
KOJIMYECTBO TEIUIOTHI, BBIACIMBLICHCS MNpu KoHAeHcauuu. Omnpenennrte, Kak H3MEHHUTCA
temreparypa. Cumurarb, 9T0 ANy yva(H20) = 2404 x/[x/kr, ynenbHas TeInioTa KOHJCHCAIUU
BOJISTHOTO Tiapa paBHa —2257 xJ[x/kr

DK3aMeHAIMOHHBII OuteT Ne 8

1. OOweaunenHoe Bblpaxenue | wu |l npunnunoB Tepmoaunamuku. IlonsTue
XapaKTEepUCTHUECKOW (YHKUIMU. BHYTpeHHsS SHeprust M SHTaJIbIMUA KaK XapaKTepUCTHUYECKHE
GyHKIHIH.

2. Knaccugukanus pacTBOPOB HEAIIEKTPOIUTOB

3. 3apmaua. ITpu 298 K Ttermora ob6pasosanus CH3Cl () paBra -82,0 x/[x/Moib, a Temiora
obpazoanust CH3Br () paBma -35,6 k/lk/Moab. YKaxuTe, Kak 3aBHCUT OT TEMIIEPATypbl
KOHCTAHTa PaBHOBECUS TOW M APYrOW PEaklWH M, I KaKOW M3 peaklMil KOHCTAHTA PaBHOBECHS
CHJIbHEE M3MEHSETCS IIPU U3MEHEHUU TEMIIEPATYPBIL.

DK3aMeHAIHOHHBIN OnJyieT Ne 9

1. ®ynxmus ['m66ca u ['enbMronpla Kak XapakTepucTuieckue GyHKIUN

2. YucTtble XUMHYECKHUE PEAKIIUN

3. 3amaua: IIpoGa HenmeTyueil xupHOU KucaoTH obmieit popmynsl C,Hy,.3COOH maccoii
1,263 r pactBopera B 500 r CCl,s. TemnepaTypa kurmeHust pactBopa cocraBuiaa 76,804 oC.
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Omnpenenute, Kakas 3TO KUCIOTa, eciu Temmeparypa kunenus gucroro CCly, paBHa 76,76 oc,
30yJIIIMOCKONMYECKast TOCTOsIHHAsA paBHa 4,88 rpaj KI/Moiib

IKk3aMeHAMOHHEIN OnJter Ne 10

1. 3aBucumocthb pynkiuu ['nd60ca ot TemrepaTypsl.

2. XMMHUYECKOE PAaBHOBECHE B T€TEPOTEHHBIX PEAKIIHIX C yIaCTHEM T'a30B

3. Bamava: BerauciouTh TemoBoil 3¢ deKkT peaknun BoccTaHoBieHHs okcuaa xkenesa (1)
BOJIOPOJIOM, HCIIONIB3YS CIEAYIOIINE TaHHbIE:

FeO (1) + CO (r) = Fe (1) + CO; (1) -13,18 xJ[>x/Mo1B
CO (1) + 1/202(r) = CO2(T) - 283,0 x/>x/Momb
Ha(r) + 1/202(1) = H20 (1) - 241,8 KK/ MO

9K3aMeHAIMOHHBIN Omiaer Ne 11

1. ®u3nyecKkuil CMBICI SHTPONUU. DHTPONUNHBIN KPUTEPUI HAIPABIEHHOCTH IPOLIECCOB.

2. PaBHOBeCHBIH TIpolLiece

3. 3amava: Beraucnure mius peakiuu Cyoe + CO, = 2CO npu 800°C u nmaBiaeHUd 1 at™m
paBHoBecHBIN BeIxo CO, ecnu K, npu nannoi temneparype paBHa 6,6. B HCXOHOM COCTOSTHHH
HAXOJMJIUCh TOJIBKO PEareHThl B CTEXMOMETPHUUECKUX COOTHOLICHHSIX.

IK3aMeHAIMOHHBIN Omier Ne 12

1. Onpenenenne U3MEHEHUS SHTPOIIMKM B M300apHOM, H30XOPHOM IIpOIIEccax.

2. Wcnonp30BaHue SHTAIBINNA 00pa30BaHUs BEIIECTB M SHTAJIBIINN CrOpaHUs JUIsl pacueTa
TEIUIOBBIX A((HEKTOB XMMUUYECKUX PEaKIIUH.

3. 3amaua: Ilpm 767 K wm oOmeM paBiieHUH 0,99-105 ITa NO, muccomuupoBaHa 1o
ypaBHeHuto:  2NO2=2NO + O; nHa 56,5%. Paccuuraiite, mpu KakoM [aBJICHHH CTEICHb
JUCCOITMAIIMU ABYOKHCH a30Ta OyzaeT paBHa 80%.

IK3aMeHAUOHHBIN ouiter Ne 13

1. I3MeHeHne SHTPONMH XUMAYECKON PEAKIIUU B 3aBUCHUMOCTH OT TEMIIEPATYPHI.

2. DHTanenus 00pa3oBaHUs HOHOB B pacTBOpE

3. 3amaua: [Jlns peaknmm N,Op = 2NO; mpu 328K KOHIIEHTpalMiOHHAsh KOHCTaHTa
paBHOBecHs paBHa 1,38 10° ITa. Cxombko Momneii NoOy ClIelyeT IIOMECTUTh B COCYJl EMKOCTBIO 10
J JUIs TOTO, 4TOOBI TIpW HACTYIUIEHWH paBHOBecwsi KoHueHTpamuss NO; B HeM cTanma paBHOM
0,1 Moap/n

DK3aMeHAIMOHHBIN OnyteT Neld

1. Hukn Kapno. [Tonsrue saTponu. Bropoii npuHIun TepMoIMHAMUKH

2. 3aBUCHUMOCThH TemioBoro 3¢ @dexkra XMMHUYECKOH peaklMH OT TeMIepaTypbl. 3aKOH
Kupxrodga.

3. 3anmaua: [ns peakuu CO + H,O = CO, + Hy npu 930 K K,=1. Kakoro cocraBa Hy»HO
B3STh HCXOJIHYIO cMech, 4To0bI ipu 930K paBHOBecHas cmech coaepxaina mo 20% mon. CO; u Hp

IK3aMeHALHOHHBIN ouJier Ne 15

1. TepmoauHamuueckass CHCTEMa, KIACCU(PHUKAIMSA TEPMOJUHAMUYECKHX CHUCTEM,
TEPMOJMHAMHYECKHUE TIapaMeTpbl, YypaBHEHUS COCTOSHHUSA, (QYHKIUHU COCTOSIHUS, (YHKIUU
nporecca.
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2. KoncranTtsl paBHoBecus Ky, K, K, , ux cBs3b ¢ Kp
3. 3agava. BerauciauTh M3MEHEHHE SHTPONMUHU Npu HarpeBanuu 11,2 1 a3ora ot 0°C no
50°C u OJIHOBPEMEHHOM yMEHbIIIeHUH AaBienus ot 1 atm 1o 0,01 atm.

IK3aMeHALUOHHBIN ouJier Ne 16

1. BHyTpeHHssI SHEprusi, €¢ COCTABISIOIIUE, BHYTPCHHSS SHEPrHs HJCaIbHOTO TIa3a,
BHYTPCHHSISI DHEPT U KaK (YHKIIUS COCTOSTHUS

2. Pacyer paBHOBECHOTO COCTaBa XHMHYECKOW pEaKIMH MO 3HAYCHHIO KOHCTAHTBHI
paBHOBecHs (depes &).

3. 3azaua. Jlasnenns mapa uncteix CHClz u CCly ipu 25 °C paBubr 26,54 u 15,27 kITa.
[Tonarasi, 4To OHM OOpaA3YIOT WACATBHBIN PACTBOP, PACCUMUTANTE NABJICHHE Mapa M COCTaB Mapa
Ha1 pactBopoM, cocTosiuM u3 1 mosst CHCl3 u 1 mosnst CCly.

IK3aMeHALUOHHBIN ouaer Ne 17

1. Paborta m TteroTta kak (opMbl mepeadd BHYTpeHHeW sHepruu. [lepBeiid mpuHIMI
TEPMOJNHAMHUKHU.

2. Ipunun Jle-1latense. Biusuue nasnenus u o0bema Ha MOJI0KEHUE PABHOBECHS.

3. 3agaua: [pu 57,2 °C u naenenun 1 aT™ MONbHAS OIS ALETOHA B [IAPE HAL PACTBOPOM
alleTOH-METaHOJl C MOJIbHOM Jnoseit ameroHa B pactBope 0,4 pasna 0,516. Paccuuraiite
AKTUBHOCTH U KOX((UIMEHT aKTHBHOCTU alleTOHa B 3TOM pacTBOpPE Ha OCHOBE 3akoHa Payis.
JlaBneHue HACHIIIEHHOTO Mapa YMCTOro alleTOHA PaBHO 786 MM PT. CT.

IK3aMeHALUOHHBIN ouJter Ne 18

1. TeruoBoit apdexT xumuueckon peakuu. TeopeTnueckre OCHOBHI 3akoHa ['ecca.

2. BausiHue Temiieparypbl Ha KOHCTaHTY PaBHOBECHSI U TIOJI0KEHNUE PaBHOBECHS.

3. 3agmaua: J[pa moms renst HarpeBatoT oT 373 K no 473K npu naBnennu 1 atm. Berancnure
u3MeHeHue sHepruu ['M66ca B 3TOM mpoliecce, €Clid U3BECTHO 3HAYCHHME SHTPONUM Teslus MpU
373K, paBroe 131,7 Jlx/monp K. MOXHO I CYUTATH 3TOT MPOIECC CAMOIIPOU3BOJIEHBIM

IK3aMeHALUOHHBIN outer Ne 19

1. [IpumeHeHHe MEepBOTO MPHUHIUIA TEPMOAMHAMHUKH B HW300apHOM M H30TEPMHUYECKOM
npolieccax uaealbHbIX Ta30B.

2. YpaBuenue u3o0apel Bant-I'odda. Omnpenenenne temmoBoro shdexra XUMUIECKOM
PEaKIUu O TEMIEPATyPHOUN 3aBUCUMOCTH KOHCTAHTHI PAaBHOBECHSL.

3. Bamaga: OmpenenuTe, B KaKOM H3 PaBHOBECHBIX MPOIECCOB C ydacTuem | Moms
U/1€aTbHOTO ra3a K3MEHEHUE SHTPONHUHU OyIeT HAnOOIBbIINM:

a) uzobapuueckoe HarpeBanue ot 300 no 400 K; 6) nzoxopuueckoe HarpeBanue ot 300 1o
400K; B) uzotepmuueckoe pacmupenue ot 300 o 400 M ) annabaTUyecKoe paciIupeHue oT OT
300 10 400 v°.

DK3aMeHaAMOHHBIN oOnjier Ne 20

1. IlpumeHneHre MEpBOrO MPHUHIUIIA TEPMOAMHAMUKH B W30XOPHOM M aarabaTHYECKOM
Mpolieccax UaealbHBIX T'a30B.

2. X¥MUYECKUH MOTEHIIMAJ UACaTLHOI0 rasa.

3. 3amaya: J{ns peakuu Ny + 3H,; = 2NH3 mpu 298 K Kp=6,0x105 , AHOf aMMUakKa paBHa -
46,1 x/Ix/monb. OueHuTe 3HaYeHNE KOHCTaHThI paBHOBecHs mpu S00K.
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IK3aMeHALUMOHHBIN OnyteT Ne 21

1. Onpenenenne N3MEHEHUSI PHTPOITUH B HEOOPATUMOM TIPOILIECCE.

2. TepmoanHaMHUYECKHUE 3aKOHOMEPHOCTH 00pa3oBaHUs HJCATBHBIX  PacTBOPOB
HEBJICKTPOJIUTOB

3. 3amaua: Paccuuraiite koHcTanTy paBHOBecHs s peakuun CO(T) + 2H2(r)=CH3OH(T)
mpu 500 K, ecim AqG® s CO(r) m CH30H(r) mpu 500 K paBubr -155,41 xJlx/Mons i -134,20
K /[>k/MOJIb COOTBETCTBEHHO

IK3aMeHAIMOHHEIN 0uJteT Ne 22
1. 3aBucumocTh GyHKIMH [ 1O60ca oT naBieHUs
2. XUMHUYECKUH TMOTEHIMA KOMIIOHEHTOB WCaIbHBIX PACTBOPOB HEAIICKTPOJIUTOB.
OCO0EeHHOCTH CTaHJAPTHOTO COCTOSIHUS PACTBOPEHHOI'O BEIIECTBA B OECKOHEYHO Pa30aBICHHOM
pacrtBope.
3. Bagaua: s peakuun Ny (r) + 3Ha(r) = NH3 () mpu 298 K 3nauenne Kp=6-10, a
AfHO(N Hs) = - 46,1 kJlx/Monb. OueHnTe 3HaUCHUE KOHCTaHTHI paBHOBecus ipu S00K.

IK3aMeHAIMOHHBIN Omier Ne 23

1. Pacuer paBHOBECHOrO0 COCTaBa XHMMHUYECKOH peakUuu [0 3HAYEHUI0 KOHCTaHTbI
paBHOBecus (uepes 0).

2. IlapuunanbHble MOJIbBHBIE BEIMYMHBL. METOH OTPE3KOB B OINpPEAEICHUM NapLUaIbHBIX
MOJIbHBIX BEJIMYUH.

3. 3Bamaua: PaccumTaiiTe HW3MEHEHHWE BHYTPCHHEH OHEPrHMM TelnHs TP H300apHOM
pacmpernu ot 5 10 10 i1 nox nasnenueM 196 klla.

IK3aMeHALMOHHEBIN 0nJier Ne 24

1. MexmonekyssipHble B3aUMOJICHCTBHS B PACTBOpPaX HEJIEKTPOJIUTOB

2. OmnpeneneHre N3MEHEHHS YHTPOITUU B H30TEPMUYECKOM IPOIECCE.

3. 3apmaua: Temnora obpazoBanusi PClsirg) B cranmapTHBIX ycnoBusx npu 298 K paBna -
456,6 xJDx/Monb. Kak Hy)XHO HW3MEHHUTh [aBJI€HHE M TeMIeEpaTypy, UTOObl yBEIUYHUTH
paBHOBecHbI Bbixoj PCls B peakiin ero o0pa3oBaHust

IK3AMEHANIMOHHDBIE BUJIETHI S cemecTp

IK3aMeHALUMOHHBIN onteT Ne 1

1. IlpaBuno ¢a3 'u66ca (mousaTus ¢Gaspl, BAPHAHTHOCTH CUCTEMBI, KOMIIOHEHTA CUCTEMBI).

2. KuHernueckoe ypaBHEHHME NIPOCTOM pEaKUMH TPEThEro NOpsAAKa C PaBHBIMU
HayaJIbHBIMU KOHIIEHTPALUSAMH peareHToB. MHTerpaabHbIii METO/ ONpeieeHus O0IIero nopsaKa
pEaKIui.

3. Cpenuuii ko3 dunment axtuBHocTn KCI B BomHoM pactBope mpu M =0.01 monb/kr
paBeH 0.992. Cpennmii xo3dpdunment axtuBHOocTH KNO3; mpm m=0.01 mons/xr paBen 0.916.
Onpenenure kodpduunent akruBHocTd HOHOB NO3', ecinu Yr+= YcI-

IK3aMEeHALMOHHBIN OnJjieT Ne 2

1. TepmoauHaMuveckoe yciioBue cTabuibHOCTH (a3 U (pa30BOro paBHOBECHS.

2. ObpaTuMas peakius IepBOro MopsiaKa

3. 3amava. Jlns 0,1 wmomsubHOro pactBopa Al(SOs); BeMHCIHTE HWOHHYIO CHITY,
aKTHBHOCTH JIEKTPOJINTA, CPETHIOI0 HOHHYIO aKTHBHOCTh, MOJISUTBHOCTh OT/EIBHBIX HOHOB, €CITH
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Y+ = 0,035 mpu 298 K.
IK3aMeHAIIMOHHBIN OmnJjieT Ne 3

1. Jlmarpammbl COCTOSIHUSI B OJHOKOMIIOHEHTHOM cucteme. YpaBHeHue Kiaysuyca-
Knaneripona.
2. [MapannenpHas peakiys NepBOro NopsiaKa ¢ 00IKUM peareHTOM
3. 3apaua. D/IC snementa Pt, Hy (1 atm)| HCI ;| AgCI, Ag
W3mepsutach mpu pas3Hbix KoHneHtpanusax HCI:
m, monws/kr  0,1238  0,02563 0,009138 0,005619 0,003215
E, MB 341,99 418,24 468,60 492,57 520,53
Omnpeznenute 3HaYEHNUE CTAHAAPTHOTO 3JIEKTPOTHOTO TOTEHIIMANA XJIOPCEPEOPSHOTO IEKTPOAA.

IK3aMeHALHOHHBIN 0uiteT Ne 4

1. da3oBblil mepexon JKUJKOCTh —> IIap B OJAHOKOMIIOHEHTHOW CHCTEME, pacyeT
SHTAJIBIIMA HCHAPEHUsS, ONPEIECIICHUE TEMIIEpaTypbl HOPMAJIBHOIO KHUIIEHUS, OSHTPOIUH
ucnapenus. Kpurtnueckue sBieHus.

2. Kunetnueckoe ypaBHEHUE IIPOCTON peakLUU NEPBOrO U BTOPOIO MOPSAJKA C PAaBHBIMU
Ha4aJIbHbIMH KOHIICHTPALUSIMHU PEareHTOB.

3. 3agaua.

2
T - P=const 1

HapI/ICOBaTI) KPUBBIC OXJTAXKICHUA IJIA
YKa3aHHBIX Ha AUarpamMme miIaBKOCTHU TOYCK

IK3aMeHALUOHHBIN 0uiteT Ne 5

1. TepmonuHamuka (a3zoBOro nepexoja TBepaoe Teno—map. OnpeneneHue SHTAIBINUA
cyOnumanuu, TeMnepaTypsl CyoaIuMauu.

2. IlocnenoBarenbHas peakius epBOro Mopsiaka.

3. 3anmava. PaccumTaiite MOJISIIBHOCTH pacTBopa Cyib(aTa HATPHs, UMEIOIIEr0 HOHHYIO
cuity 0,24 MOJIB/KT.

IK3aMeHALMOHHEBIN 0uJieT Ne 6

1. DHaHTHOTPOMHBIE MOIUMOP(HBIEC TPEBPAIICHHS B OTHOKOMIIOHEHTHBIX CUCTEMAX.

2. IloHsTHE 3JIEKTPOXMMHUYECKOTO IMOTEHIMAaNa, MOHHOW CHJIBI PacTBOpa SJIEKTPOJIUTOB,
ypaBHeHHe J[30ast- X OKKes.

3. 3amaua. BemectBo A pearupyet ¢ oOpaszoBanueM npojaykra P. 3aBucumocth 00paTHOM
KOHIIEHTpAllMl BeliecTBa A OT BpeMeHu — npsmas juHug. OOHapyKEeHO, YTO MEepPHOJ
nojypacnaaa mpyd HadaJdbHOM KOHUEHTpALMKU 1,0-10% M cocrasmsier 20 mun. Kakos MOPSAI0K
peakuun? Hamumure ypaBHEHUE peaklMH, COBMECTUMOE ¢ KMHeTUKOW. Kak n3MeHutcs nepuoj
MoJTypacnaaa Mpyu HadyaJIbHOW KOHIICHTPAUK A, paBHOM 3,0-10° M?

IK3aMeHALUOHHBIN 0ujieT Ne 7
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1. Teoperuueckre OCHOBBI (PPAKIIMOHHOW IMEPErOHKM B OMHAPHBIX CHUCTEMaxX. 3aKOHBI
['n66ca-KonoBanosa

2. DIEKTPOAHBIN MTOTEHITMAT Ha Mek(da3HOU rpaHulle «MeTallI-uoH MeTalia B pacTBOPE».
[TpuunHbl 00pazoBaHus.

3. 3amava. ['uaponu3 sTunaneTara NpoTeKkaeT Mo peakuu

CH3COOC;Hs + OH —CH3COO + CyHsOH. 3a peakuueil MOXHO CHEIUTHh IO
ncuesnoBenuto OH'. Ilpu 25 OC 6buH MOJTYyYEHBI CIEAYIOIINUE SKCIIEPUMEHTAIbHbIC JAHHbIC:

[OH" ]o, MOnB/1 [CH3COOC;,Hs]o, MoJb/m HepUO/I MoJTypacaja, ¢
0,005 0,005 2000
0,01 0,01 1000

Onpenenuth OOMMNA KUHETUYECKUH MOPANOK peakuuu. PaccumTarh 3Haue€HHME  KOHCTAHTHI
ckopoctu. CKOJIBKO BpeMeHH moTpedyercs s noctwxenus Konnentpauun OH, pasnoit 0,0025
MOJIB/JI B KaXJI0M SKCIIEpUMEHTE?

9K3aMeHAIMOHHBIH OmieT Ne 8

1. MoHoTponHbIe TOTUMOP(HBIE IPEBPAILLIEHUS B OJHOKOMIIOHEHTHBIX CHCTEMAaX.
2. [TpubnvkeHHBIC METOJIBI B aHAIM3E KMHETHYSCKUX CXeM XMMHUYECKUX peakiuii. Meton
KBa3UCTAIlMOHAPHOTO pulmkenus (meroa boaenmreiina).
3. Dnement Pt, Hy (1 atm)| HCI .,| AgCl, Ag umeer 3/1C, pasryro 0,332 B mpu 298 K.
KakoBo 3nauenue pH pactBopa? E°=0222B.
9K3aMeHAIMOHHBIH OmieT Ne 9

1. JluarpaMMa MIaBKOCTH OWHAPHON CHUCTEMBI C HEOTPAaHUYCHHON PacTBOPUMOCTHIO
KOMITOHCHTOB B KUJIKOM COCTOSIHUH U OTCYTCTBHEM PAaCTBOPUMOCTH B TBEPJIOM, O€3 00pa3oBaHus
XUMHUYECKUX COCTUHEHHUH U TBEP/IbIX PACTBOPOB.

2. 3aBUCHMOCTh CKOPOCTH XHMHYECKOW peakiuu oT TemrepaTypsl. [IpulmmkeHHoe
npasuiio Baut-I'odda u ypaBuenue Appenuyca.

4, PaccunTaiite IJIC snementa Zn| Zn?*|Cd?*|Cd , eciu a (Zn** =5-10%), a (Cd** =

0,2), E° (Zn**, Zn) = -0,763 B, E° (Cd**, Cd) = -0,403 B.

DK3aMeHaAnOHHBIN omytet Ne 10

1. Jlnarpammbl IUIABKOCTH OMHApHOM CHCTEMBbl C HEOTPAaHWYEHHOH pacTBOPUMOCTBIO
KOMIIOHEHTOB B JKHMJIKOM COCTOSIHUU U OTCYTCTBUEM PAaCTBOPUMOCTU B TBEPJAOM, C 00pa30BaHUEM
XUMHUYECKUX COEIUHEHUM, MIaBAIIMXCSA KOHTPYIHTHO U MHKOHIPYIHTHO.

2. Omneprus axktuBanuu. OnpeneneHue >HEPruyd aKTHUBALUMU 10 TEMIEPATypHOU
3aBUCUMOCTH KOHCTAHTBI CKOPOCTH XUMUYECKON pEaKIUU.

3. 3agaua. PaccumraiiTe wW3MeHeHHE HaBJICHHUSA, HEOOXOAUMOE I H3MEHEHHUS
TEeMIIepaTyphl IUIABJICHUS JIbJIAa Ha 1°C. IIpn 0°C SHTANBIIHs [UIABICHHS JTb/IA pasna 333,5 JIx/T,

VY nenpHBIE 00BEMBI KUIKON BOBI U JbAa paBHbI 1,0002 u 1.0908 CM°/I' COOTBETCTBEHHO.

DK3aMeHaMOHHbII onaer Ne 11

1. JlmarpamMmbl TUTaBKOCTH OWHApPHOM CHCTEMBI C HEOTPAHUYCHHOW PaCTBOPHUMOCTHIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUM M OIPaHUYEHHON pacTBOPHUMOCTBIO B TBEPJOM COCTOSIHUU C
00pa3oBaHMEM IBTEKTHKHU WM MIEPUTEKTUKHU (IO BBIOODY).

2. TloBepXHOCTb MOTEHUMATBHON OSHEPruu. ODHEPreTU4ecKuid MpopuiIb XUMHUECKOU
peakuuu. [IyTh XUMUYECKON pEaKIUU.

3. 3agaua. /laBneHue napa >KUIKOCTH (MM PT. CT.) B uHTepBane temneparyp 200-260 K
ONUCHIBAETCS] YPABHEHUEM:
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InP = 16,255 — 2501,8/T
PaccuuTaiiTe 3HTaNBINIO UCIAPEHUS U HOPMAJIbHYIO TOUKY KUIIEHUS KUKOCTH.

DK3aMeHAIHOHHBIN OmyieT Ne 12

1. Jduarpammbl IJIaBKOCTH OWHApHOW CHUCTEMBI C HEOTPAHMYEHHOW PacTBOPHUMOCTHIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUM U HEOTPAaHUUEHHOW paCTBOPUMOCTBIO B TBEPAOM COCTOSTHUH.
2. OCHOBHbIE TIOJIOKEHUSI TEOPUU AKTHUBHUPOBAHHOTO KoMmIuiekca. OCHOBHOE ypaBHEHHE
TEOpPHH aKTUBUPOBAHHOTO KomIuiekca (6e3 BbiBoja). TepmoamHamuueckas (opma ypaBHEHUS
TEOpUHU aKTUBUPOBAHHOTO KOMILIeKca. Onpeenienre napaMeTpoB akKTHBALIMH.
3. 3amava. [laBnenume mapa (MM pr.cT.) TBepaoro u xkuiakoro SO, BbIpakaeTcs
YpaBHEHUSMU:
lg Py, = 10,5916 — 1871,2/T
lg P, =8, 3186 — 1425,7/T
Paccunraiite Temuneparypy, nasienue u AHy, B TpOitHOM TOUYKeE.

DK3aMeHaAlMOHHBIN oOner Ne 13

1. JlmarpamMmbl COCTOSIHHSI ~ KHJKOCTh —> TMap B OWHapHOW CHCTEME JICTY4HUX
HEOTPAHUYEHHO CMEIIMBAIOIIUXCS KUAKOCTEH (UeanbHbIe U PEabHBIE PACTBOPHI)

2. Kunetnueckoe ypaBHEeHHE MPOCTON PEAKIIMH BTOPOTO MOPSIKA C Pa3HBIMH HaYaJIbHBIMU
KOHIICHTPAIUSMH PEareHTOB.

3. 3agaua. Beruucniure DJIC u u3Menenue sHepruu [nbOOca s TambBaHUYECKOTO
9JIEMEHTa, COCTaBJIICHHOTO MAarHUE€M M IIMHKOM, MOTPY>KEHHBIMH B  pPacTBOPHl HUX COJIEH C
KOHIEHTpAIUsIMU HOHOB (MOJB/KT) 1,8 10° 1 2,5 10 COOTBETCTBEHHO ISl COJIM MATHHS U LIMHKA.
E° (Mg*, Mg) = -2,363 B; E° (Zn**, Zn) =-0,763 B

DK3aMeHaAlMOHHBII ouer Ne 14

1.TeopeTnueckrie OCHOBBI (PpaKLIMOHHOW TIEPEroHKM B OWHApHBIX cucTeMax 0e3
azeoTpomna. 3akonsl [ n66ca-KonoBanona.

2. DKCIIEPUMEHTAILHBI METOJ OIpEeNeNIeHHUs] CTaHAAPTHOTO YCIOBHOTO 3JIEKTPOTHOTO
NoTeHIMaja (Ha MpUMepe XJIOpCepeOpsHOTO AIIEKTPOa)

3. Paznoxxenue nepokcuna au-tper-oyruna, (CHz)3COO(CHs)s, B razoBoii dase sBiasercs
peakuueil mepBoro mopsaka B TemreparypHoM auamna3one ot 110 mo 280 OC ¢ xomcraHTON
ckopoct 3,2-10%exp[-164000/RT]c . OmpenenuTs SHTANBIMIO M SHTPOIHMI0 AKTHBALMH STOM
peaxuuu npu 110 °c.

DK3aMeHAIMOHHBIN omyieT Ne 15

1. 3aBUCHMOCTB AJIEKTPOAHOIO MOTEHIMANIa OT KOHLIEHTPALMK JIEKTPOJIUTA. Y paBHEHUE
HepHcra.

2. CkopocTh XHMHYECKOH peakluu, €€ OIpeaesieHHe, OCHOBHOE KHHETHYECKOe
YpaBHEHHUE.

3.3amaya. Cxonbko BemiecTBa A (T) OyzeT B
TBEPJIOM pacTBOpeE M paciuiase, ecinu 200 r
pacmuiasa, conepakartiero 20 % Mol. BelecTa
B oxnaguth 10 TeMneparypbl 230°C . [TpunsaTe
MOJIEKYJISIpHBIE Macchl BemecTBa A u B
paBabIMU 120 1 150 T/MOJIb COOTBETCTBEHHO.

60



t P=const

230

DK3aMeHaAMOHHBII ouieT Ne 16

1. Ompenenenne A G W KOHCTaHTBI XUMHYECKOTO PaBHOBECHUS OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakiuil uepe3 J/1C raqbBaHUYECKOr0 3JIEMEHTA.

2. IuddepeHunanbHblil METOA ONPEAETICHUS YaCTHOIO U OOLIEro MOpPsAKOB PEaKLUU

3. 3amaua. PaccumTaiite naBieHue, MpH KOTOPOM TrpaduT M aiMa3 HAXOIATCS B
paBHoBecuu npu 298 K. 3Hauenue Ag G anmasa paBHo 2,9 xJ[x/Monb, rpaduta — 0 k/[x/MOTb.
[lpumute TUIOTHOCTHM TpaduTa W anmaza paBHeIMH 2,25 u 3,51 r/cM® COOTBETCTBEHHO U
HE3aBUCSILUMU OT JaBJICHUS.

JK3aMeHAIIMOHHBIN Omier Ne 17

1. Karanu3. O01mue 3aKkOHOMEPHOCTH KaTaanu3a

2. DAEKTPOABIKYIIAs CUJjla TalbBAHUYECKOTO AJIeMEeHTa. TepMOAMHAMUYECKUE YCIOBHS
ee dopmupoBanusa. DJIC ranbBaHWYECKOTO DJIEMEHTa KaK KPUTEPUH HaAIMPaBJICHHOCTH
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

3. 3agava. OnpenenuTe UHTErPAIbHBIM METOJOM MOPANOK peakuuu A p—>Br)+Cir+Dy
0 U3MEHEHMIO JaBJIEHUS B XOJi¢ peakluuu. Belunciaure cpenHee 3HaU€HHE KOHCTaHThl CKOPOCTH
peakmuu (V=const, T =298 K), ecnu
t, MuH 0 6,5 13,0 19,9
P-10% Tla 41,6 54,5 63,7 74,2

DK3aMeHaAlMOHHbII oOuaer Ne 18

1. Cmooco0sbl OMmpeaAcCICHNUA KOHCTAHTbl XHUMHYCCKOI'O PABHOBCCHA OKHUCIUTCIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

2. Iloctynmatel xumnueckor kumHeTukH. [lepmon mosypacmana. OnpeneneHue mopska
peaxuuu 110 Nepruoay Mojrypacrajia

3. 3amayga:

P=const o
T KaKOI/I KOMITOHCHT U B KaKOM KOJIMYCCTBC HYKHO

no6aButh kK 200 T cmecH, coaeprxkarieit 80 % mo.
BelIecTBa A, 4TOOBI MOTYYUTh a3€0TPOITHYIO CMECH.
[TpuHATH MOJNEKYISIPHBIE MacChl KOMIIOHEHTOB A 1 B
paBHbIMU 125 1 200 1/MOJIb COOTBETCTBEHHO.

DK3aMeHAIMOHHBIN oOuieT Ne 19

1. Kunernueckas cxema oiHOCYOCTpaTHOW (pepMEeHTATUBHOM peakuuu. BeiBoj ypaBHEHUs
Muxasnuca-MeHTeH METOI0M KBa3UCTALMOHAPHOTO MPHOIMKEHMSL.
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2. IloHsTHE TaTbBAHUYECKOTO JIEMEHTA, OCOOCHHOCTH MPOTEKAHUS B HEM OKHUCIHMTEIBHO-
BOCCTAaHOBUTEJIBHON PEaKIIHHU.

3. 3amaua bumonekymsphas peakius A + B — mpoayktel, s kortopoir [Alo=[Blo,
npotekaeT 3a 10 munyt Ha 25%. Ckonpko moTpedyercs BPEeMEHM, 4TOObI peakius Mpollia Ha
50% mpu TOi#1 k€ TeMIiepaType.

DK3aMeHaAMOHHBIN onyteT Ne 20

1. IloHATHE TaTHBAHUYECKOTO JIEMEHTA, OCOOCHHOCTH MPOTEKAHUS B HEM OKHCIUTEIHHO-
BOCCTAaHOBUTEILHOM PEaKIny.

2. Kunernueckoe ypaBHEHUE MTPOCTOM Peakliud BTOPOTO MOPSJIKA C pa3HbIMU Ha4aJlbHBIMU
KOHIICHTpAIlUSMH PEare¢HTOB.

3anaga. PaccunTaiite u3MEHEHHE JIaBICHHS, HEOOXOAMMOE JJII U3MCHEHUS TEMIIePaTyphl
IJIaBJICHUS JIbJa Ha 1°C. [Ipu 0°C sHTANBIINS TUIABICHHUS apaa paBHa 333,5 JDx/T,

VY aenbHbIE 00bEMBI KUIKOH BOJIBI 1 Jibaa paBabl 1,0002  u 1.0908 cM>/I' COOTBETCTBEHHO.

DK3aMeHaAlMOHHBII onaer Ne 21

1. ITepuoxa monypacnana. OnpenencHue NopsiiKa peakiuy o nepuoy moxypacnaia

2. XUMHYECKHMU NOTEHIMAl HOHOB, AKTUBHOCTb OJIIEKTPOJIUTA KaK MOJEKYJISIPHOIO
COCIUHCHHS.

3. 3agaua: AGOf YKUJKOH M Ta3000pa3HON BOJBI TpH 25 oc paBubl —237,129 u —228,572
kJ[>K/MOIb COOTBETCTBEHHO. PaccunTaiiTe naBieHue mapa BOJbI pu 25 oc

IlepeyeHb BONIPOCOB U 3aJaHMH AJIsl HOATOTOBKHU K IK3aMEHY
(OIK-1: UOIK-1.1, UOTIK-1.2, MOMK-1.3; ONK-2: UOIIK-2.4; UOIIK-5: MOIIK-5.1, MOTIK-
5.2, UOIIK-5.3):

4 cemecTp:

1. TepmoaumHamuueckas cucTtema, Kiaccu(UKalMUs TEPMOJUHAMHYECKUX CHCTEM,
TEPMOJIMHAMMYECKHE TapaMeTpbl, YpPaBHEHUS COCTOSIHMSA, (YHKIMM COCTOSHHS, (DYHKIUH
nporecca.

2. BHyTpeHHss SHeprusi, €e COCTaBJSIOIIME, BHYTPEHHSS SHEpPrus HIeaJbHOIro Trasa,
BHYTPEHHSS DHEPTrHsl Kak (QYHKIUS COCTOSHUS

3. Pabora u Temnora kak (opMbl mepenaud BHyTpeHHeW sHepruu. IlepBbiii mpuHIMIT
TEPMOJNHAMUKHU.

4. PaBHOBECHBI TpoOIIECC.

5. IlpumeHeHue nmepBoro MpUHLHUIA TEPMOJUHAMHKU B M300apHOM M HU30TEPMUYECKOM
IpoLeccax NIealbHbIX I'a30B.

6. IlpuMeHeHme mepBOro MPHUHIMIIA TEPMOJAWHAMHUKH B M30XOPHOM W aaradaTHYeCKOM
IpoLeccax NIealbHbIX I'a30B.

7. Temnnoso# 3¢ dexkT XMMUYECKOH peaklnu, TeOpeTUYeCKrue OCHOBHI 3aKkoHa ['ecca.

8. MHcnonp3oBaHue sHTaNbNUil 00pa3oBaHUs BEIIECTB M HHTAIBINUN CropaHus s
pacueTa TeIIOBbIX 3PPEKTOB XUMHUUECKUX PeaKIIil

9. DHranbnus 06pa3oBaHUs HOHOB B pacTBOpPE

10. 3aBucumocTh TemIOBOTO 3 (deKTa XUMHUYSCKOW PEakIMu OT TeMIlepaTrypbl. 3aKOH
Kupxroga

11. Hwxn Kapno. [lonstre suTponuu. Bropoit npuHIMI TepMOIUHAMUKHI

12. ®usnyeckuii CMBICT SHTPONMU. ODHTPONMUHBIA KPUTEPUH  HAIPABICHHOCTH
IIPOLIECCOB.

13. Ompenenenne U3MEHEHUS SHTPONIMH B M300apHOM U M30XOPHOM Mpolieccax.

14. Omnpenenenne U3MEHEHUS SHTPOIIMM B HM30TEPMHUUYECKUX MPOLECCAX.
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15. Ompenenenne U3MEHEHUS SHTPONMH B HEOOPATHUMBIX IpoIieccax.

16. V3meHeHuUe SHTPONMU XUMUYECKOH peakIy B 3aBUCUMOCTH OT T€MIIEpaTyphbl.

17. Tlocrynar Ilnanka. Pacuer aOCoOMIOTHOM 3HTPOINY BEIIECTBA.

18. Oo6venunennoe Bolpakenne | wu I npurnmUnoB TepmomuHamuku. IloHsTHE
XapaKTEePUCTHUECKOW (YHKUIMU. BHYTpeHHsSS SHEprusi M SHTAJBIHUA KaK XapaKTepUCTHUYECKHE
GyHKIIHH.

19. ®ynxnus ['m66ca u ['enbMronpua Kak XapakTepucTuyeckue QyHKIHH

20. 3aBucumocth ¢yHkiuu ['M60ca oT TemMmeparypsl.

21. 3aBucumocts (yHKIMU ['MO6Ca OT naBiIeHUS

22. ®usnueckwii CMBICT XapakTepuctuueckux (ynkrui. @Oynknuun [ubbca wu
['expMrosbIa Kak KpUTEPUH HAIPABICHHOCTU M PAaBHOBECHS.

23. VYpaeHenus ['m66ca — ['enpmrombia

24. Xumuueckuil mnoreHiuan. DyHIaMEHTAIbHBIE YypaBHEHUS TEPMOJUHAMUKH IS
OTKPBITBIX CUCTEM.

25. XWMHYECKHI MOTEHINAI HICAIbHOTO Ta3a

26. Kpurepuii HanpaBI€HHOCTH U PABHOBECHS B XMMUYECKUX peakiusx o ['uoocy

27. VYpasuenue wuzorepmbl Bant-I'opda ans wumeanbHO-Ta30BBIX peakuuil. Y CIOBHS
HIPUMEHEHHUS.

28. XuUMHYECKOE PaBHOBECHE B HJICATbHO-TA30BBIX peakiusax. Cs3b Mexay Kp u AG’;
peaxuuy. Bivsnue 3Haka v 3Ha9enus AG°r Ha MOJI0)KEHHE PABHOBECHS.

29. Komncrantsl paBHOBecus Ky, K, K, , ux cBs3b ¢ Kp

30. Pacuer paBHOBECHOTO COCTaBa XMMHYECKOW PpEAKIMH IO 3HAYEHUIO KOHCTAHTHI
paBHOBecwus (uepes 0).

31. Pacuer paBHOBECHOTO COCTaBa XHMMHYECKOH pEaKIMHM IO 3HAYCHHIO KOHCTAHTHI
paBHOBecust (uepes &).

32. Ilpunnun Jle-Illatense. BnusHue napneHus 1 o0beMa Ha MOJI0KEHHE PABHOBECHS.

33. BnwmsiHHe TeMriepaTypsl Ha KOHCTaHTY PABHOBECHS U TIOJIOKEHNE PABHOBECHSL.

34. VYpaBHenue uzobapel Bant-I'opda. Onpenenenue temnoBoro 3¢gdexra xummuueckon
PEaKINH M0 TEMIIEPATYPHOU 3aBUCUMOCTH KOHCTAHTHI PABHOBECHSI.

35. XumHuecKkoe paBHOBECHE B T€TEPOreHHBIX PEAKLUAX C yIaCTUEM ra30B.

36. PacTtBOpBI HEANMEKTPOIUTOB. CIIOCOOBI BHIPAKEHHS COCTaBa pacTBOPOB. CBSA3b MEXIY
MOJILHOH J10JIel U MOJIIPHOCTBIO (MOJISUTBHOCTBIO) pacTBOpa

37. MeXMOoJeKyIsIpHbIe B3aUMOJICHCTBHS B PACTBOPAaX HEJICKTPOIUTOB

38. IlapuumanbHble MOJIbHBIE BEIMYUHBL. Y paBHeHus [ n60ca-/lrorema

39. Merox OTpPE3KOB B OMPEICICHNN MapIHaIbHBIX MOJIBHBIX BEITHUNH

40. Knaccudukanus pacTBOPOB HEIIEKTPOIUTOB.

41. XuMHUYECKHH TOTEHIMal KOMIIOHEHTOB HCATbHBIX PACTBOPOB HEDIIIEKTPOJIHUTOB.
OCO0eHHOCTH CTaHJAPTHOTO COCTOSIHUS PACTBOPEHHOI'O BEIEeCTBa B OECKOHEYHO pa30aBICHHOM
pacTtBope.

42. TepMoauHAMHUYECKHE 3aKOHOMEPHOCTH OOpa3oBaHMs MJCAlbHBIX  PacTBOPOB
HEDJICKTPOIIUTOB.

43. 3axon Paymns.

44. 3axon ['enpm.

45. 3akoH pacnpezaenenus Hepucra. DkcTpakuus.

46. Ocmorudeckoe naBieHue. YpaBHenue Bant-I'odda

47. KonnuraTHUBHbIE CBOMCTBa pacTBOpPOB  HENETy4yMx  BemlecTB. Kpuockomus.
DO0yIHOCKOIIHS.

48. PeanbHble pacTBOPBL. AKTHBHOCTb, KOI()(UIIMEHT AaKTHUBHOCTH. XHMHUYECKUN
NOTEHIMA] KOMIIOHEHTOB pEaJIbHOTO pPAacTBOpa HENIEKTPOIUTOB. CrocoObl omnpeaeneHus
Kod(UIMEeHTa AKTUBHOCTH.

5 cemectp:

63



1. IlpaBuno ¢a3 I'ubGb6ca (moHsTHA (Da3bl, BAPHAHTHOCTU CHCTEMBI, KOMIIOHEHTa
CHUCTEMBI).

2. TepmomuHamMHYecKOe YCIOBUE CTAOUIBHOCTH (ha3 U (a30BOro paBHOBECHS.

3. Jluarpammbl cOCTOSIHMSI B OJHOKOMIIOHEHTHOM cucteme. YpaBHenue Kiaysuyca-
Knaneripona.

4. @a30BbIll MEpexos KHUJKOCTh —> Map B OJHOKOMIIOHEHTHOW CHCTEME, pacyer
SHTAJBIIMM WCIAPEHUS], OINPEACICHUE TEMIIEpaTypbl HOPMAJIBHOTO KHUIIEHMS, DHTPOIHHU
ucnapenus. Kputuueckue sBneHusl.

5. Tepmonunamuka ¢a3zoBoro mnepexoja TBepaoe Teno—map. OnpeneneHue SHTATBINH
cyOImManuu, TeMIepaTypbl CyOTUMAaIIHH.

6. DOHaAHTHOTPOIHBIE MOJIUMOP(HBIE MPEBPAILIEHUS B OJTHOKOMIIOHEHTHBIX CHCTEMaX.

7.  MoHoTporHbIe TOTUMOP(HBIE TPEBPALICHHS B OJTHOKOMIIOHEHTHBIX CUCTEMAaX.

8. Jluarpamma mIaBKOCTH OMHApPHOW CHUCTEMBl C HEOTPAaHHMYEHHOH PacTBOPUMOCTHIO
KOMITOHEHTOB B )KHJIKOM COCTOSIHHH U OTCYTCTBHEM PAaCTBOPUMOCTH B TBEPJIOM, 0e3 00pa30BaHUs
XUMHUYECKHX COCTUHEHHUM U TBEPJIbIX PACTBOPOB.

9. JluarpamMMmBbl TUIABKOCTH OWHAPHOW CHUCTEMBI ¢ HEOTPAHUYCHHOW PacTBOPUMOCTHIO
KOMITIOHEHTOB B KHJIKOM COCTOSIHUU U OTCYTCTBUEM PACTBOPUMOCTH B TBEPJAOM, C 00pa3oBaHUEM
XUMHUYECKUX COCIUHEHUM, MIaBAIINXCS KOHIPYSHTHO U MHKOHTPYIHTHO.

10. Jduarpammbl MJIABKOCTH OWMHAPHON CHUCTEMBbl C HEOTPAHHMYEHHOH PAacCTBOPUMOCTHIO
KOMIIOHEHTOB B HJKOM COCTOSIHUM U OIPAaHMYEHHOH pacTBOPUMOCTHIO B TBEPJOM COCTOSHUU C
00pa3oBaHNEM SBTEKTUKH U MEPUTEKTHKHU.

11. Jlumarpammbl IUIaBKOCTH OMHAPHOW CHUCTEMBI C HEOTPAaHUYEHHOM PaCTBOPHUMOCTHIO
KOMITOHEHTOB B KHJIKOM COCTOSIHUHM U HEOTPAHUYEHHOUW PAaCTBOPUMOCTHIO B TBEPJIOM COCTOSHUU.

12. JluarpaMmbl COCTOSIHUS ~ JKHJKOCTh —> Tap B OWHApHOW CHUCTEME JIETYYHX
HEOTPAaHMYEHHO CMEIIMBAIOIINXCS KUAKOCTEH (MIeallbHbIe U peallbHbIE PACTBOPHI)

13. Teoperuveckre OCHOBBI ()PAKIIMOHHON TMEPETOHKH B OWHAPHBIX CHCTEMaX. 3aKOHBI
['u66ca-Konosanoga.

14. CxopocTb XUMHYECKOW peaklMH, €€ ONpEJeIeHHe, OCHOBHOE KHHETHYECKOe
YpaBHEHHUE.

15. TloctynaThl XUMHUYECKOW KHHETHKHU.

16. JquddepeHnuanbHblii METOT OTIpEAENIEHUS] YaCTHOTO MOPSIJIKA PEeaKIIun

17. quddepeHumanbHblii METOT OnipeeNieHus OOIIETo MOpsIKa peaKuu

18. Kunetuueckoe ypaBHEHUE MPOCTOM peaKIMU MEPBOTO U BTOPOTO MOPSIIKA C PABHBIMU
HAYaJIbHBIMU KOHLEHTPALUSIMU PEareHTOB.

19. Kunetnueckoe ypaBHEHHE TPOCTOM peakUUH BTOPOro TMOpPAJKAa C pa3HbIMU
HAYaJIbHBIMU KOHLEHTPALUSIMU PEareHTOB.

20. Kunetnyeckoe ypaBHEHHE TIPOCTOM pEAKIMH TPEThEro TMOpsSAKa C PaBHBIMH
Ha4yaJbHBIMU KOHLEHTPALUAMU peareHToB. VHTerpanbHbIN METO]] ONpeieseH s OOIIETo MopsiiKa
peaxkuu.

21. Tlepuon nomypacnaaa. OnpeneneHne MOPsIKa PEaKInH 110 TIEPHOAY IMOoIypaciaa.

22. OOpaTtuMasi peakius IepBOro nopsaka

23. TlapamnenbHas peakiys MEPBOrO MOPSIKA C OOIIMM pearcHTOM

24. TlocnenoBarenbHas peakliys IEpBOro MOPsIKa.

25. lpubmmxeHHbIE METOJIBI B aHAIN3€ KHHETHYECKUX CXEM XUMHUYECKUX PEaKITHi.
Meron bonenreitHa.

26. 3aBHCUMOCTh CKOPOCTH XUMHYECKOW peakiuu OT TemrepaTypsl. [IpubmamkeHHOES
npasuiio Baut-I'odda u ypaBaeHue Appenuyca.

27. Dueprusi aktuBaruu. OmnpeneneHue O>HEPruyd aKTHBAIMM 110 TEMIIEpaTypHOH
3aBUCUMOCTH KOHCTAHTBI CKOPOCTH XUMUYECKOHW pEaKIUu.

28. TloBepXHOCTh TMOTEHIIMAIBLHON DJHEPTrUU. DHEPreTHUECKU NPOGHIb XUMHUYECKOU
peakuuu. [IyTe XMMUYECKON peakLuu.
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29. OCHOBHBIE TOJIOKEHHUSI TEOPUU AKTUBUPOBAHHOTO KoMmIuiekca. OCHOBHOE ypaBHEHUE
TEOPHH aKTUBUPOBAHHOTO KOMIUIEKca (0e3 BBIBOIA).

30. TepmomuHamuyeckass (opma ypaBHEHHS TEOPHHM AKTUBHPOBAHHOIO KOMILIEKCA.
OnpezneneHue napaMeTpoB aKTUBAIUH.

31. Karanuz. O0mume 3aKOHOMEPHOCTH KaTaau3a.

32. Kunetndeckass cxeMa oOJHOCyOCTpaTHOW (hepMEHTAaTUBHOW peakiuu. BwiBox
ypaBHeHHst Muxasinca-MeHTeH METOI0M KBAa3UPABHOBECHOTO NMPHOIMKEHHS.

33. Kunerndeckass cxemMa oJHOCyOCTpaTHOW (epMEHTAaTUBHOW peakiuu. BwiBox
ypaBHeHHs Muxasinca-MeHTeH METO10M KBa3UCTAlMOHAPHOTO MPUOIKEHHS.

34. TloHsATHE PIEKTPOXUMHUYECKOTO IMOTCHIINANA, HOHHOW CHIIBI PAacTBOpA 3JICKTPOIUTOB,
ypaBHeHue J[30as1- XTOKKes.

35. XuUMHYECKUH TIOTCHIIMA]I HOHOB, AKTHBHOCTH JJIEKTPOJHMTAa KaK MOJICKYJISIPHOTO
COCMHEHUSI.

36. DIEeKTpOMHBINM MOTEHIMAT Ha MeK(pa3HOM rpanuile MeTaul/uoH MeTaiia B pacTBOpeE.
[TpuunHbl 00pazoBaHus.

37. TlonaTne TaXbBAaHUYECKOTO DIIEMEHTa, OCOOCHHOCTH TMPOTCKAaHHS B  HEM
OKHCITUTEIbHO-BOCCTAHOBUTEIHHON PEaKIIH.

38. DneKTpOABMXKYIIAs CHJIA TAJIbBAHUYECKOTO AJIeMeHTa. TepMOIMHaAMUYEeCKHUEe YCIIOBUS
ee popmupoBaHusL.

39. DReKTpOABMXKYIIAs CHUJIa TalbBAHUYECKOTO JIEMEHTA KaK KPUTEPUIN HAIPABICHHOCTH
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

40. Ompenennenne A G ¥ KOHCTaHThl XHMHUYECKOTO pPAaBHOBECHS OKHCIHTEIBHO-
BOCCTAHOBUTENbHBIX peakiui uepe3 J/1C raqpBaHUYECKOro 3J€MEHTA

41. 3aBUCHMOCTB 3JICKTPOJHOIO MMOTECHIMANIA OT KOHIICHTPAIIMU AJICKTPOJIUTA. Y PaBHECHHUE
HepHcra.

42. DKCHepUMEHTAlbHOE  ONpeAeTeHHe CTaHJapTHOIO  YCJIOBHOTO  3JEKTPOJHOTO
MoTeHIMaNa (Ha IPUMEPE XIJIOPCEPEOPSHOTO FIEKTPO/IA).
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