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Pabouas mporpamMma JUCHUIUIMHBL pa3paboTaHa B cOOTBETCTBUU ¢ DenepanbHbIM rocy1apCTBEHHBIM
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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. HeassMu ocBOeHHSI TUCHMILIMHBI «DU3NYecKas XUMUS» ABIsSETCS (POpMUPOBaHUE
y CTYACHTOB OCHOBHBIX IIOHSTHUH, 3HAHUM M HABBIKOB B OO0JACTH TEOPETHUYECKHUX OCHOB
¢u3nUecKoil XUMHM, CHCTEMHBIX 3HAaHUIH, HEOOXOAMMBIX TIPH PACCMOTPEHHH (PHU3HMKO-
XMMHYECKUX IPOIECCOB, MPOMCXOMAMINX B ECTECTBEHHBIX M MOJCIMPOBAHHBIX CHCTEMaX,
dopMupoBaHHE YMEHHH BBIOJIHATH HEOOXOIUMBIC TEPMOAWHAMUYECKHE M KHHETHYECKHUE
pacdeTsl MapaMeTpoB XMMUYECKUX PEaKIWH, BBITOJIHITH pacdeTsl A (a30BBIX MEPEXOJIOB,
AQHAJIM3UPOBATh MEXAaHU3Mbl XUMUYECKUX PEAKIMH U dJIEKTPOXUMHUECKHUX IPOLECCOB, TPAMOTHO
opOpMIIATH pe3yabTaThl SKCIEPUMEHTOB M PA3BUTh HABBIKA MPAKTUYECKOTO HCIOJIH30BAHHUS
TEOPETUYECKUX 3HAHUU IS pEIIeHUs] KOHKPETHBIX 3a/1a4.

1.2. 3agaum ocBOeHMS JUCHUIIIUHBI:

- M3YYHTh OCHOBHBIC TIOHSATHS TEPMOJWHAMHKH;, XHMHYECKOTO paBHOBECHS B
XMMHYECKUX PEaKIMAX W CHUCTEMax; 3aKOHBI PACTBOPOB HEIIEKTPOJIUTOB; TaIbBAHHUYECKHE
9JIEMEHTBI; OCHOBHBIE ITOCTYJIAThl XUMHUUECKONH KMHETUKU M KHHETHYECKHE YPAaBHEHHUS MPOCTHIX
U CIIOKHBIX PEaKLHii;

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

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

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

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBbBI

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 naHHOMY HanpasJI€HUIO OATOTOBKH.

JlMcLUMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUH AUCUUIUIMH «Martematuka», «®Pusuka», «OOmas u HeopraHuyecKas XHUMHUS»,
«Opranuueckasi XUMUA», «AHaTUTHYECKass XUMHUS M (PU3UKO-XMMUYECKHE METOIbl aHaN3ay,
I7Ie OHU NpHOOpeTaroT HeoOXOJUMBbIE 3HAHMSI MO CTPOCHHUIO BEIIECTB W HAIPaBJICHHOCTH
XUMHYECKHX IPOLIECCOB, BBOAMUTCS MOHATHE CKOPOCTH XMMHMUYECKHUX peakiuil. J{ns ycBoeHus
JUCIUIUIMHBL CTYACHT JOJDKEH BIAJeTh XMMHMYECKOM TEpPMUHOJIOTHEW; MOHUMAaTh CMBICI
XUMHUYECKHX (DOPMYIT U CHMBOJIOB, MHJEKCOB U KOI(P(GUIMEHTOB B XUMUYECKUX YPaBHEHMSIX
peaknuii; MMeTh TMpeACTaBIECHUS 00 OCHOBHBIX KJaccaX HEOPraHWYECKMX M OpPraHHYecKuX
COEMHEHUH; MOHUMATh PA3UUYMe MEXIY XMMUYECKHMMU U (U3UUYECKUMHU SIBICHUSMH; UMETh
Ipe/CTaBiIeHue 00 aTOMHO-MOJIEKYJIIPHOM YYE€HHH; MMETh HAaBBIKM PEIIEHUS MPOCTEHIINX
pacueTHBIX 3aJad.

Jucuummza «Dusndeckass XUMHUS» SBISETCS OCHOBOIOJATAIOIIEH I U3YYEHUs psaa
OoOLIEHAYYHBIX U CHEHUANbHBIX JUCIUIUIMH, CBSI3aHHBIX C xuMueid. [Ilpumepamu Takux
muctumuine - apisoresa:  «Kommonanas xumusa», «KuHetnka (epMEHTATUBHBIX peakUuii»,
«DU3UKO-XUMHUYECKHE MPOLIECCHl B OMOTEXHOJIOTMUYECKUX MPOU3BOJCTBAXY», TJI€ UCIOJIB3YIOTCS
YMEHMSI U HaABBIKH, MOJYYECHHbIE CTYACHTaMU NpPU U3Yy4YeHUU (U3MUECKON XHMMHUU, pEHICHUS
pacyeTHbIX 3a7a4, U C(HOPMUPOBAHHBIE KOMIETEHIMH B OIpPEIEICHUH BO3MOKHOCTH H
0COOEHHOCTEH MPOTEKAHHUSI XUMUYECKHX TTPOLIECCOB.
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3HaHWs, YMECHHMS M HaBBIKHM, IOJIYYCHHBIC y4YalllUMCA IPU W3YYCHHUH JUCLUIUIMHBI —
«Dusnyeckas XUMHUA» OyIyT HEOOXOAWMBI Ui OCBOCHHS MOCIEIYIOIIUX KypcoB 0a30BOro u
npodeccuonanbHoro mukina «KommongHas xumus», «BHOTEXHOJOTHUECKHE IPOU3BOJCTBAY,
«[Ipoueccel u anmapatsl 6unotexHonoruu |1» u ap., a Takke MpHU MOATOTOBKE, BBIOJHEHUU U
3alIUTe KYPCOBBIX U BBIMTYCKHOH KBaIM(UKAMOHHOW pPabOT, MpH pELMICHUH Hay4HO-
UCCIIeI0BaTENbCKUX 3ajjay B Oyayliei mpodeccuoHanbHON AeATEIbHOCTH.

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

OCOOCHHOCTBIO JTUCHMIUIMHBI SIBISIETCS NPOBEJACHHE JAaOOpaTOPHBIX paboOT, dTO
MO3BOJIIET MIPUOOPECTH CTYJAEHTaM YMEHUS padoTaTh ¢ XMMHUYECKMMM peareéHTaMu, MocyAou u
npuOopaMu, OCYILECTBIATh XUMHUYECKUN HKCHEPUMEHT U IPOBOAUTH IEPBUYHBIE HAYyYHbIE
uccienoBanus. B naGopaTopHble paboThl BBEACHBI 3JIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
CTYJEHTOB K HUM M MX II03HAaBATEIbHYIO AKTHUBHOCTH. JlJI1 IOBBIIIEHUS I1O3HABATEIBHON
AKTUBHOCTH CTYJICHTOB U IPUOOPETEHHs] UMH IIEPBUYHBIX HAaBBIKOB HAYUHOI'O MCCIIEIOBaHMS, B
9T Ja0opaTopHble paOOThl BBEJIEHBI SJIEMEHTbl HAyYHOIO MCCIEIOBaHMSA, Kak-TO: a)
CaMOCTOSITEJIbHO BBIOpAaTh PEAKTUBBI Il IPOBEACHHUS pEaKLUU, OLEHUTh U OOBSICHUTH
MIOJTYYECHHBIH pe3yibTar; 0) OOBSCHUTH MPOTEKAHWE OJHOW PEaKIMH W He MPOTEKaHHE IPYrow,
Ha TIepPBBINA B3I OJOOHOH, peaklny; B) MPEACKa3aTh MPAKTUIECKOE 3HAYCHUE TOW MM MHOH
peaKIu, COMPOBOXKIAIOIIEHCS HEOOBIYHBIM 3G (HEKTOM, U T.I.

K axkTuBHBIM MeTOAaM OOYy4eHUs OTHOCHTCS cJada IHCBbMEHHOTO OT4yeTa [0
nabopaTopHoil pabore B (opme O0OCYXIeHMs, MNOCKOIbKY Takas paboTa mpeamnosiaraer
BBINOJIHEHNE TBOPUECKUX 3a7aHui (3a7ay). Yyaluiicss BCTyNaeT B JUAJIOT C MpenojaBareieM B
X0/Jie 00CYKIACHHUS PE3yJIbTaTOB HKCIEPUMEHTA U €r0 UHTEPIPETALINH.

Pabouas mporpamma aucuumiuHbl «@Pu3HUecKas XHUMHUS» A MHBAIMIOB U JIUI C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0pOBbsl  pa3padaTbiBaeTCsi WMHJIMBUIYaJbHO C YYETOM
0COOEHHOCTEH TNCHXO(PU3NYECKOTO PA3BUTHS, WHIUBUAYAIbHBIX BO3MOXHOCTEH M COCTOSHUS
3/10pOBbS TAKUX O0YyYarOIINXCS.

3. KOMIIETEHIUH OBYYAIOIIETI'OCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS INCIUAIIVIMHBI (MOYJISA)
[Tpouecc u3yueHust AMCUUIIIHNHBI (MOAYs) «DPU3nyecKas XUMHUs HalpaBJIeH Ha:

- (opMuUpOBaHUE HIEMEHTOB CIEIYIOIIMX KoMIeTeHIui B cooTBercTBUU ¢ OIl BO mo
HampaBleHUIo MoAroToBKH (cnenuanbHocTh) 19.03.01 «bruoTexHoMIOTHUS»:

a) obmenpogeccuonansHbix (OI1K): OIIK-1, 2, 5.

Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpol, hopmuposanus KOMRemMeHyul OUCYUNTUHAMU
KOMNnemenyuio
CO6MECHHO
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N
N
N
N
.
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Marematuka (b1.5.12)

Oxonorus (b1.5.30)

OOmas u
HEOPTaHMYCCKask XUMHS
(b1.b5.14)
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Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

®uznka (b1.5.24)

2 3
v v

Kuneruka
(hepMeHTaTUBHBIX
peaxmmii (b1.5.8)

Opraandeckast XHMUS
(b1.5.15)

Pduznueckass XuMus
(b1.B.27)

®dusnka (b1.5.22)

XuMust OHOIOTHYECKH
AKTHUBHBIX BEIIECTB

(51.5.29)

dusnonorus yenoseka
(B1.5.25)

OCHOBBI OMOXUMHUH 1
MOJIEKYJISIPHOI
ouonoruu (b1.5.17)

Kunernka
(hepMeHTaTUBHBIX
peaxmuii (b1.5.9)

OCHOBBI OMOXUMHH
yenoseka (b1.5.20)

Komnounnas xumus
(b1.B.11)

O3HaKOMHUTENbHAS
npaktuka (b2.Y.1)

[ToaroroBka k
MpoLeaype 3aUUThl U
sanra BKP (B3./1.1)

OIIK-7

O6masa u
HEOpraHHYeCcKas XUMHUS
(b1.b5.14)

®uznka (b1.5.24)

AHanuTHYecKas XMMUS
n (1)I/I3I/IKO-XI/IMPI‘JCCKI/I€
METOAbI aHaJIn3a

(b1.5.2)

Opranudeckast XuMus
(b1.B.15)

duznyeckas XuMHus
(B1.B.27)

XuMus OHOIOTHYECKHT
AKTHBHBIX BEILIECTB

(B1.5.29)

OCHOBBI OMOXUMUU U
MOJICKYJISIPHOM
6uonoruu (51.5.17)

Komnounnaa xumus
(b1.B.11)

Hayuno-
HCCIeI0BaTeNbCKast
pabora (b2.I1.2)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

Iloaroroska k
MpoLEeAype 3allUThI U
3ammta BKP (B3./1.1)




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

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCYUNIUHE, COOMHECEHHBIX C NIIAHUPYEMbIMU PE3YIbIMaAmMAMU 0C60EHUS

Koa n OueHo4YHbIE CPeICTBA
KO}I u HAaUMCHOBAHUC
HanMeHOBaHUe HHIMKATOpA Ili1anupyemMble pe3y/ibTaThl 00y4eHHUs 0 JUCHHUILIHHE Texyuiero IIpome:kyTOUHOM
KOMIIETCHIIUHN JOCTUKCHUSA KOHTPOJIA arTrecranummu
KOMIICTCHIIUU
3HATD: YMEThD: BJIAJEThH:
- OcHoBHble  TOHATHA | -OnpenensTs o | - HaBeikamu pemreHus
TepMoauHaMuKH. [lepBoe, | CIPaBOYHBIM  JAHHBIM | THIIOBBIX — 3a1a4 IO
BTOpOE Hayasa | JHepreTUIEeCKUe OTIPE/ICIICHUIO
TEPMOJAUHAMHUKH. XapaKTCPUCTHKH U | TEPMOAMHAMHYCCKUX
TensnoBsle a¢dekTsl. [reomerputo  Moieky, | BennduH (Q, AU, AH,
3akon I'ecca. YpaBHeHue | TepMmoauHamudeckue |AG) B cucreme
Kupxrogoa. XapaKTepUCTHKH uaeadbHBIM Tra3 W B
OIIK-1. Ciocoben TepMmomuHaMU4ecKre XAMHYECKUX PEaKIHH, | XHMHUYECKUX
M3y4aTh, Z{%f;;;en?iy aem, hyHKIIIH 5 U,H,A,G. | ucrioas30Bath § peaKIusx; - Kotrtponsisie BO;(I;)TOHC:)’;EM
aHAJIM3UPOBATH, 6 XI/IM\‘I/I‘IGCKI/II/I MTOTCHIIMAJI. | MaTeMaTHICCKHMA - HaBeikamu pemenus 5
HCIIONIb30BATh ucnoltesyem 04so6ble | Cpojicta  XMMHMYECKOTO | aIIApaT AMCIAILIHHBI | THTIOBBIX p | BOTIPOCBL K cobecenoBanms Ha
OGHOIOrHUECKHE snanuz 6 obracmu MOTEHIIHANA. JUIA PELICHHs THIOBBIX | HETUIIOBBIX 3ajau mo | OT1CTaM 1o oK3amene (48
OGBEKTEL H TIPOIIECCHl, obwetl, ) -V CIOBMS 3aziau; pacuery nagopaTopHmM Bonp(;czms -4
OCHOBBIBAsSICh Ha HeopeaHuuef’Kou, HalpaBJICHHOCTHU uj- PaccuutbeiBaTh PaBHOBECHOTO paboTam cemectp, BOIIpOCca
3aKOHAX U qbusuqecmtf u paBHOBECHS B|paBHOBECHBIA  COCTAB|COCTaBa XHMHYECKOM | - Sananns k - 5 ceMecTp): OrIeTHI
3aKOHOMEPHOCTAX /’;ZZZSZ:?CZ;ZJX:ZKZZO XUMHUYCCKHUX peaKkuAX. | XUMHYCCKUX peaKum‘/'I peakuuu, EZI;?M@HHLIM (24 61/;.]'[1616"34 5
MaTeMaTU4YECKUX, VpaBHeHHe HU30TCPMEI | IO - Hagsikamu POJILHBIM cemectp, WIeT
dusnyeckux, ananusa 01 peuenus XUMHYECCKOMN PEaKIHH. | TEePMOIMHAMHYECKUAM | BHITIOJTHECHHSI paboram 1o cemectp).
XUMHUYECKUX U sada 5 KoHcranTa  paBHOBeECHS | TaHHBIM, OIPEACISTH | PACICTHO- pasiciam B xasxiom cemectpe
GHOJIOTNYECKUX HAYK g]easlibeeccuonaﬂbuou JUIE TOMOTCHHOHM PEaKIINH | BIASHUC BHEIIHUX | TpadUYecKux  padboT B Onuierax safasa.
U UX B3aUMOCBSI3SX Abrocmu B  HJcalbHOW Tra30BOH | (paKTOPOB HA BBIXOJ | IO ($ha3zoBBIM
CMECH U CIOCOOBI  e¢ |[IPOAYKTa,; pPaBHOBECHSIM B OJIHO-
BeipaxkeHns. Cesasp K, K;, |-  Crponts  (a3oBble | M IByXKOMIIOHEHTHBIX
Ky, K, Ilpunmun Jle-|muarpaMMel B OIJHO- | |CHCTEMAX;
[Tarense. JIBYXKOMITOHEHTHBIX - HaBbikamu pacuera
- TepMoauHaMUYECKHE | CHCTEMAX, peniaTh | TePMOJUHAMHYECKUX
YCIIOBUS pPaBHOBECHS | IPAKTUICCKUE 3aJ[a4¥ | BETHIHH B
Mexay ¢azamu. [IpaBuio |mo (ha30BBIM | pABHOBECHOM




Koa n OueHo4YHbIE CPeCcTBA

Kon n HAaMMEHOBaHUe
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 110 JUCHUIIIMHE Texyuero IIpome:kyTOUHOM
KOMIIETeHIH U AOCTHKEHU S KOHTPOJIf arrecTauuu
KOMIIeTeHIIHH

(a3 T'mb6ca. [Imarpamma | muarpaMmmam; AIEKTPOXUMHUH u
COCTOSTHUS it |- IIpuMeHATs 3aKOHEI | pacTBOpax
O/IHOKOMIIOHEHTHOM pacTBOpoOB HERJIEKTPOJIUTOB;
CUCTEMBI. PaBHOBecHe | HEINEKTPOJIUTOB; - HHTerpanbHpIMU U
JKUJKUN pacTBOp - Map B |HCIIOJIB30BAThH nuddepeHIraTbHBIMU
JIBYXKOMITOHEHTHBIX SIIEKTPOXUMUYIECKUE MeTOJaMH  aHaim3a
CUCTEMaX. 3aKoHBI | JaHHBIE JUISI pacyeTa | CKOpOCTe
I'n66ca-KoHoBanosa. TEPMOJANHAMUYECKUX | XUMHUECKUX PeaKIuit
- 3aKkoHBI  PACTBOPOB | BEIHYHH pemoxc-
HEDJICKTPOIUTOB. PpeaxImii;

JuarpaMMBl  TUIABKOCTH. |- AHanm3upoBaTh
lanmpBaHMYECKHE KUHETHYCCKUE CXEMBI
3JIEMEHTEL. 9. [.C. | xumuyeckux peakuui
raJbBaHUYECKOTO MPUOTNKESHHBIMA
anementa. Cszp 3.J[.C.|Meromamu, onpenensiTh
raJIbBAaHUYECKOTO KHUHETUYECKUE
JJIeMEHTa C | XapaKTepUCTHKHU
TEPMOIMHAMHYECKUMH MPOCTBIX M CIOXKHBIX
BEJIMYMHAMU XUMHUYECKOM | peaklui.

peaxmuu.

- CKOpOCTb XUMHUYECKOU
peaxmuu. IoctynaTsr
XUMHYECKOH  KHHECTHKH,
KMHETUYECKUE YpPaBHEHHUS
MPOCTBIX M CJIOXKHBIX
peakiuii. YpaBuenue
Appennyca, TEOPHUIO
aKTHUBHPOBAHHOTO
KOMILIEKCA.




Koa n OueHo4YHbIE CPeCcTBA
KO)] u HAaUMCHOBAHHUC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 110 JUCHUIIIMHE Texyuero IIpome:kyTOUHOM
KOMIICTCHIIMU JOCTHIKCHUA KOHTPOJIA arrecTannuu
KOMIICTCHIIMU
YMETh:
-OCYIECTBISITh
11a00paTOPHBIHA
XUMHUYECKUN
OKCHEPUMEHT 10
OIIK-7. Criocoben 3aJaHHOM  METOJUKe ¢
TIPOBOJIMTH HOIIK-7.1. 3HATbD: cobmozieHHeM HopM | BJIAJIETh:
SKCTIEpUMEHTANbHBIE | Ocyuyecmensaen - ¢usuKo-xumuyeckue U | TCXHUKH 0€301acHOCTH; -IIPaKTUYECKUMHU
HCCIIEIOBAHUS U aKcnepumenmanvuple | WMAICCKHC MeToIpI | “HOIE30BATLCA HaBbIKAMH ~ PalboTBl  C
HCIIBITAHNS IO UCCTeO0BAHUA U uccnenosanus.  OCHOBHbIE | XAMHYECKUMU peaKTHBAMMY;
. METOJIbI 5 ¢ npueMsl | PCaKTHBaMH, - mpreMaMu paboThI B - KontponbHbie
Sa/laHHOU METO/HKE, ucnblma"f”ﬂ no TIPOBEICHHSA SKCIICPUMCHTa, | PACTBOpUTCILIMI U XHUMHYECKOH BOIPOCHI K
HaOJIOACHUS U 3a0aHHOU MemoouKe XMMHYECKOH ToCy10ii; naGoparopunu OTYCTAM 110
HU3MEpCHUS, - cobuparh MpocTenine
71a00paTOPHBIM
obOpabaTteIBaTh U YCTAHOBKH IS 6
MHTEPIPETHPOBATH TIpOBETIeH s p% oTaM
SKCIIEpHMEHTAIILHEIE na60paT0pH513( - JaJlaHus K
JIAHHEIE, HpI/IMeHSIH HCCICOOBAHNHU, IIMCHbMEHHBIM
KOHTPOJIHHBIM
MaTeMaTHIeCKUE, : Somant 0
(uznveckne, pU3UKO- 3HATD: pa
XHMHYECKHE, - OCH06BHI>IS npasuiIa BILAIETS paszaciaM
TEXHUKH €30IIaCHOCTH TIpH J
6;211\2?:12;?; R HOIIK-7.2. IIposooum paGore B  xumuueckoil| YMEThD: - OCHOBHBIMH
? Heo0X00uMble nabopatopuu; ~HOJIb30BAThCA npueMamu paboTsl B
MHKPOOHONOTHYCCKHE | 106 1i00enus u - OCHOBHbIe MeTomsl 1 |TPABHIAMH  6€30macHoll | xpvudeckoit
METOBI U3MepeHUs C YUemoM | IPHeMBI npoBeeHus | PA0OTBL B XUMHYECKOH | jaGopatopui ¢
mpebosanul mexuuxy | KCIEPUMEHTa; madoparopu; COOIIIOIEHHEM HOPM

bezonacnocmu

- nabopaTopHyIO MOCyay, B
TOM YHCJIE HM3MEPUTEINBHYIO,
U TIpaBuiIa paboThI C HEll;

TEXHUKH
0€30I1aCHOCTH.
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Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Koa n OueHo4YHbIE CPeCcTBA
HAaUMCHOBAHHUC
HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 110 JUCHUIIIMHE Texyuero IIpome:kyTOUHOM
JOCTHUKCHUSA KOHTPOJIH arTreCcranmmu
KOMIICTCHIIMU
YMEThH:
-OIHMCHIBATE
MPOBE/ICHHBIE
9KCIIEPUMEHTH;
- BBIIOJHATL PACUYETHI C
SHATE: HCIIOJIBb30BaHUEM BITA/IETD:
: JKCTIepHMeHTaNbHBIX 11|~ METOAAMH 0GpaboTki

HOIIK-7.3. - METOJIBI 00paboTKH CHPABOYHBIX IAHHBIX; pe3ynbTaToB

O6pabamvisaem u IKCIIEPMMEHTAIBHBIX _ oGpaGarbipats | PKCTICPHMEHTA,;

unmepnpemupyem JIaHHBIX, B .TOM HCTE | 16 yyenmBIe - (PU3MKO-XUMHUIECKIM

nonyuenmvie CTaTHCTHYECKHE,; DKCTIEPHMEHTATBHEIE anmapaToM pacueTHoO-

- TpaBMIa NPEACTABICHAS | oo TEOPETUYECKUX

ORCNEPUMCHMANBHIE | 3y criepruMeHTATBHBIX _ BLI(;KaBBIBaTB CBOIO | METOJIOB JUIsl H3ydeHus

Oannvie JIaHHBIX; TOUKy 3pers | CBOICTB BelecTs 1
T — MPOLIECCOB € UX
Pe3yIbTaTOB; MNPOBOAMTE | Y [ACTHOM.
OILIEHKY MIPaKTHYECKOHN
3HAYUMOCTH PE3YJIbTATOB
HCCIIEIOBAHUS;
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4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO0mast Tpyno€MKOCTh TUCHUILUIMHBI cocTaBiseT 12 3aderHbix enuuun, 432 daca,

pacnpeaciCHuc 4acoB 110 BUaaM pa60T cEMECTpPaM MMPEACTABIICHO B Ta6J'II/ILI€ 3.

Taonuua 3 - Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL O 6UOAM PAOOM RO cemecmpam

Bupa yueOHoii padoThl

Tp

TOEMKOCTH B 4ac

Bcero
JacoB

B T.4. 10 CceMeCTpamMm

4 ceMm

5 cem

(I)OpMaT H3YyYCHUS TUCHUIIJIUHBI

C UCIIOJIB30BAHUEM DJIEMCHTOB 3JICKTPOHHOTI'O

o0OyueHus

OO0masi Tpy10€MKOCTb TUCLUILIMHBI 11O
yueOHOMY IJIaHy

432

180

252

1. KonrakTHas padora:

197

73

124

1.1. AyauropHas paGoTra, B TOM 4ucJje:

187

68

119

3aHATHUSA JEKIUOHHOTO THNa (JI)

68

34

34

3aHaTusa cemuHapckoro tuna (I13-cemunapsi,
IPAKTUYECKHE 3aHSTUS U JIP)

68

34

34

nabopaTtopHbie padoTs (JIP)

51

51

1.2. BHeayauTOpHasi, B TOM 4HcCJIe

10

5

KypcoBas padota (mpoekt) (KP/KIT)
(KOHCYNBTAIUS, 3aIIUTA)

TGKYIHHﬁ KOHTPOJIb, KOHCYJIbTAlIUH 10
JUCIHHMITIIMHE

10

KOHTaKTHas paboTa Ha IPOMEXYTOUYHOM
koHTpose (KPA)

2. CamocrositeabHast padora (CPC)

163

71

92

pedepar/scce (MOATroTOBKA)

pacuérHo-rpaduueckas padota (PI'P)
(oAroTOBKA)

KOHTpOJIbHAs paboTa

KypcoBasi pabora/mpoext (KP/KIT)
(moAroToBKa)

CaMOCTOATEIbHOC N3YYCHUE PA3CITIOB, CAMOIIOATOTOBKA

(mpopaboTKa 1 MOBTOPEHHUE JIEKITMOHHOTO MaTepruaia u

MaTepHajia yueOHHKOB M yU4eOHBIX TOCOOHH, TOATOTOBKA

K JTa0OPaTOPHBIM M MTPAKTHIECKUM 3aHATHIM,
KOJUIOKBHYM H T.1.)

163

71

92

ITonroroBka K 9k3aMeHy (KOHTPOJIb)

72

36

36

12



4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue OucyuniIuHvl, CMPyKmypupoeannoe no memam

Bunel yueoHoi padoTsl

Ilnanupyemsle Konraxrnas
(KOHTPOJIHpyeEMBbIE) o 5 2 HaumeHnoBaHnue Peanmzanus HaumeHnoBaHnue
pe3yJabTaThl E E o HCHOJb3yEMbBIX B paMKax pa3pa60TaHHOr0
OCBOCHUS: @ ":f ol 2 ol 5 = g AKTHBHBIX H IIpakTH4eckoi DJIEeKTPOHHOI0
xox YK; OIIK; TTK HaumenoBanue pa3aesioB, TeM = 2 s § ?i E E é Bug CPC MHTEPAKTHBHBIX T Kypea
M MHAUKATOPBI 5 E é 2 E § = (93 o0pa3oBaTe/bHBIX | (TPyA0eMKOCTh B | (TPYI0E€MKOCTH B
JI0CTHKEHUSA g é" § E o § l§ = Te)mo.m)rm7112 gacax) gacax)
KOMIIeTeH M = l% = é‘ 5| © =
4 CEMECTP
Pasnea 1 OcHOBBI XUMHUYECKOH TEPMOIMHAMUKU
Tema 1.1. OcHOBHBIE TTOHATHUS TOATOTOBKA K JICKIIAM
2 1 [1.1] ctp. 7-15, [2.1]
TEPMOJIMHAMUKU. Y PAaBHEHUS COCTOSTHUS c1p. 7-32
OIIK-1: Tema 1.2. TlepBoe Hauato HOATOTOBKA K JICKIAM JeKIUsA-00BACHEHHE C
HOIK-1.3 TEPMOJMHAMHKH. [IpHIIOKEHIE HEPBOTO ) 1 [1.1] erp. 1519, [2.1] HaCTHIHBIM
Hayajia TePMOJIMHAMUKHU K UJ€AIbHBIM crp. 32-39 NpUBJIEYEHHEM (POPMBI
OIIK-7: razam TICKyCchH, Oecenbl
HOIIK-7.1 IMpakruyeckoe 3ausrtue 1.1. Tlepsoe
NOIIK-7.2 Hayajio TepMoauHamMuku. [lpunoxenue 2 2 MOJrOTOBKA K 3aHSATUIO
HOIIK-7.3 IIEPBOr0 Hayajaa TEPMOJAUHAMUKHU K [3.1] cTp. 3-13
HJcaJbHBIM ra3am
Tema 1.3. Tepmoxumus: TEIUIOBbIE
3¢ dexThl, cTaHAapTHAs peaKIvs, 5 1 MOJTOTOBKA K JIEKIUAM
BBIYHCIICHUE TETIOBBIX 3()(HEKTOB B [1.1] cp. 19-21
CTaHapTHBIX peakLusix, 3aKoH ['ecca

13




Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

Bunel yueonoi padoTsl

KonrakTHas
6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
P S HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
5 =587 8§ o MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - o
= g E E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2 o § ;‘ g o 12 13 14
£ 8S|32| 5% TEXHOJIOT Ui Jacax) yacax)
= < o &S| O &
= = °
HpaKTﬂqecxoe 3anaTue 1.2, MMOATOTOBKA K 3aHATHUIO
Brruncnenue tennoBbsix 3¢ (HexToB B 3.1] ctp. 14-19
b 4 6 [3.1] ctp KomtoxkBuym
CTaHIApPTHHIX peakuuix, 3akoH ['ecca. noarotoska k KP
KonTtponeHas paboTa. [3.1] ctp. 3-19
IIpakTHUecKkoe 3aHITHE
IpakTuyeckoe 3anaTue 1.3. P
" Odopmnenne otyera C 4aCTHYHBIM
JlabopatopHas pabota "Onpenenenue 2 3
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 [1.1] crp. 22-26
Temneparypsl. YpasHerue Kupxrodda. ' '
IIpakTuyeckoe 3ansaTue 1.4.
3aBUCUMOCTH TETNIOEMKOCTH U 9 » [OArOTOBKA K 3aHATHIO
TeTI0BOTO 3¢ deKTa peakiuu OT [3.1] ctp. 19-23
Temneparypsl. YpasHerune Kupxrodda.
JIEKIASA-00BIACHEHNE C
Tema 1.5. HpI/IHHI/IH KapHo nu MOATrOTOBKA K JIEKIIUSIM 1
YaCTUYHBIM
o6o0menue Knaysuyca. Bropoe Hauano 2 1 [1.1] ctp. 21-22, 26-28,
[2.1] crp. 39-41 TpHUBJIEYCHUEM (HOPMBI
TEPMOANHAMHUKHU. . p- JCKYCCHH, Gecebl
IMpakTuueckoe 3ausaTue 1.5. Bropoe TIpaKkTHYECKOE 3aHSTHE
Ha4yaJio TepMO}lHHaMI/IKI/I. Pacqu 2 2 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
IIpakTuyeckoe 3anaTue 1.6. Pacuer
6 (1) 2 2 IIOAr0OTOBKA K 3aHATHIO
SHTPOIMUU B HEOOPATUMBIX (PUBUUYECKUX
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
aGora - HanmeHnoBanue Peanm3zanmus HanmeHnoBanue
P Ee HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
o ":f ol & o E 5 E AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
= & =3 = s 50 MHTEPAKTHBHBIX TOJATOTOBKH Kypca
= g E 2 E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
g é" L§ c% 2| 2 l§ = TeXHOOr il yacax) yacax)™
5 |EE|EE|CA
Tema 1.6. CraTuctuueckas npupoaa
3HTpOHI/II/I. TepMOﬂHHaMquCKaH MOArOTOBKA K JICKIIUSIM HeKHHH_O&LHCHeHHe ¢
BEPOSITHOCTh. DHTPOIHS CUCTEMBI KaK 2 1 [1.2] crp. 31-39, [2.1] HPHB;T::::;IgopMH
Eepa Heynl(zlpHL[OHCHHOCTI/I CHCTEMBL. crp. 41-55 JHCKYCCHH, Gecembl
octynar Ilnanka.
Ipakruyeckoe 3anaTue 1.7. [Toctynmar 9 ’ [OArOTOBKA K 3aHATHIO
[Tmanka. PacueT abCcOMOTHON YHTPOIHH [3.3] cp. 28-35
Tema 1.7. O0beIMHEHHOE BBIpAKECHHE
MEPBOrO U BTOPOTO 3aKOHOB
TepMouHaMUKU. TepMoinHaMUu4ecKue 5 1 MOJrOTOBKA K JIEKIUSIM
dbynkun U,H,A,G. OcHOBHBIE [1.2] cTp. 39-45
muddepeHnraIbHbIE ypaBHEHUS IS
TEPMOJANHAMUICCKUX PYHKIIUH
HpaRanecxoe 3ausarue 1.8. Bausuaue MOJrOTOBKA K 3aHSITHIO HpaKTquCKoe samsTHe
JIaBJICHUS U TEMIIEPATypPhl Ha PYHKIIUH 2 4 [3.1] cp. 19-20, [3.3] HpHBi:j:;z:;bé)hdopMH
T'u66ca u I'enpMronbia ctp. 28-35 JICKyCoHH, Gece b
Tema 1.8. Ucnonbs30BaHne OCHOBHBIX
TEPMOJIMHAMUYECKHUX ypaBHEHUH. JeKIMA-06BACHEHHE C
TepmomuaaMudeckne GyHKIIUN KaK 9 1 I[II()IIIEOCTT(;BZZI-(?:TFZIT;M JaCTHIHBIM
KpUTEpU HATIPABIEHHOCTH B crp. 55-61 npHBJIeYEHHEM (OPMBI
CaMOIIPOU3BOJIbHBIX IIPOLIECCAX U JWCKYCCHH, Gece/ipl
COCTOSTHUSI paBHOBECHSI.
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HaumenoBanue Peanuzanus HaumeHnoBanue
)
pe3yabLTaTHI = E o HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOEHMS: - @ E o | = D) s &g I AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
anMeHOBaHHe Pa3iesioB, TeM s < | £ E >
koa YK; OIIK; ITK pai > ) a A 5o = MHTEPAKTHBHBIX MOATOTOBKH Kypca
-~ =) - -~
U HHAHKATOPBI = g E 2 E § = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTb B | (TPYA0E€MKOCTH B
= e el B = 12
JOCTHKEHUsI £ 18 2 E| 3 < TEXHOJIOTHil Jacax) yacax)
KOMIIeTeH M = l% = é‘ 3O &
Tema 1.9. XuMuuecKuii MOTEHIIHAIL.
OCHOBHBIE TEPMOJUHAMHUYECKIE
YpaBHEHHUS TSI OTKPBITBIX CUCTEM. MOJTOTOBKA K JIEKIHAM
3aBUCUMOCTh XUMHUYECKOTO MOTEHITNATA 2 1 [1.1] crp. 31-39, [1.2]
WJIEAJILHOTO Ta3a ¥ KOMIIOHEHTA B CMECH crp. 48-50
WJealIbHBIX Ta30B OT TeMIIEPATyphl U
JIaBJICHUSL.
Brinonnenue
omamHux KP
CamocrosiTeJibHasi padora no a
(o BEIOOPY
ocBoeHMIO 1 pa3zaena: 4
G npenoxasates) [3.1]
AOMAIIHAS KOHTPOJIbHasi padoTa ctp. 14-23, [3.3] c1p.
28-35
Hroro no 1 pazneny 18 18 36
Paznea 2 [IpunoxxeHuss XUMUYECKON TEPMOJIMHAMUKY. XHUMHYECKOE PaBHOBECUE B MHOTOKOMIIOHEHTHBIX CHCTEMAaX
IIOATO0TOBKA K JICKIUAM
OIIK-1: Tema 2.1. YciioBust HANMPaBICHHOCTH H A N
2 1 [1.2] ctp. 57-61, [2.1]
MOIIK-1.3 paBHOBeCHS B XUMHUYECKUX PEAKLIMAX.
cTp. 61-68
IMpakTuyeckoe 3ansaTue 2.1. Ycnosus Hpaxmiaeckoe sanstue
a a e oc a OBEC 4 4 IMOATOTOBKA K 3aHATHIO C YaCTUYHBIM
HaIpaBJIEHHOCTH 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
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Bug CPC
) 27| 8" 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)
= R 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 TEKIHA-00BICHEHHUE C
KOHCTaHThI paBHOBecus Caasb K, K, JaCTHIHBIM
Ky, Ki. MeTonb! BBIYHACIICHAS 1 npuBIedeHHeM hopmer
IOATOTOBKA K JICKIIUAM JIUCKYCCHUH, 6ece;[],]
9KCIIEPUMEHTAIILHOTO OIPENEICHUS 2 1 [12] crp. 64-67
KOHCTaHTHI paBHOBecHus. OcoOeHHOCTH '
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.
IIpakTuyeckoe 3anaTue 2.2. Pacuer IpaxTrHyeckoe 3aHsTHE
PABHOBECHOI'O COCTaBa XUMHUUECKON 4 4 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 ® HaumeHnoBanue Peanu3zanus HaumeHnoBanue
adora
p g HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOro
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
5 251387850 HHTEPAKTHBHBIX MOArOTOBKH Kypca
- 15 & -
= g E E S5 = 6 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
5 |2o|ERI S8 .12 13 14
£ 18|28 3% TeXHOJIOTHI 4acax) 4acax)
= S o B3| O
SIS
Tema 2.5. Biausane naBineHus 1 JICKIHA-00BACHEHHE C
TEMIICPATypPhI Ha MOJIOKECHHUE 1aCTHIHBIM
PaBHOBECHS U pABHOBECHBIN BBIXOJ] ) 1 TOATOTOBKA K JICKIIAAM MPUBJICYCHUEM (HOPMBI
npoaykros. [Tpunnun Jle-1larenbe. [1.2] cp.63-64, 67-69 ACKyCCHH, becent
3aBHUCUMOCTh KOHCTAHThI PpaBHOBECHUS OT
TEMIIEPATYPEI.
pakruyeckoe 3anaTue 2.3. Bousane IpakTHyeckoe 3aHsTHE
JaBJIEHUS U TEMIIEpATyphl Ha € JaCTUTHBIM
v IOJArOTOBKA K 3aHATH
T0JIOKEHUE PABHOBECUS M PABHOBECHBIH [;j]o 0 1211 ) ::327 2;0 TPUBICYCHHEM (OPMEL
afcrp.ll-19, 27+ HUCKYyCCUU bl
BbIXOA NpoykToB. [TpuHumn Jle- 4 7 P Ackyccu, becest
n 3 noarotoska k KP
aTenbe. 3aBUCUMOCTh KOHCTAHTHI [3.4] ctp. 3-15, 33-35
paBHOBECHS OT TEMIIEPATYPBHI.
Kontpomipnas pabora.
BBITTIOJIHCHHE
CamocrosiTesibHasi padoTa no nomamuux KP
OCBOEHMIO 2 pa3aena: 4 (1o BBIGOPY
JAOMANIHSS KOHTPOJIbHAs padoTa npenonasarens) [3.4]
cTp. 26, 29-32
Hroro no 2 pa3neny 10 12 24

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

OIIK-1:
HOIIK-1.3

HaumeHoBaHuUe pa3aenos, TeM

Bunel yueonoi padoTsl

KonTakTHas
padora

Jleknum, yac
padoThl, Yac
3aHSTHSA, Yac
CamocrosiTebHast
paéoTa cTyJeHTOB

JlabopaTopHble
IpakTnyeckune

(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
COCTOSIHHUS JUTSI OZJHOKOMITOHEHTHOM
CHCTEMBI.

IIOATr0OTOBKA K JICKITUAM
[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
OIIHOKOMHOHGHTHOﬁ CHCTCMBI.

IIOATrOTOBKA K JICKIIUAM
[1.2] ctp. 119-124

[pakruyeckoe 3ansaTue 3.1.
VYpasuenue Knaysnyca — Knanelipona.
®da30BbIe paBHOBECHS B
OJTHOKOMIIOHEHTHOMH cHUCTEME

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

Tema 3.3. [Tomumopdusm B
OJIHOKOMITOHEHTHOM CHUCTEME.
MOHOTpOHHHe nu 3HaHTI/IOTp0HHHe
noJiMMop(HEIE TpEeBpaIECHUSI.

MOJITOTOBKA K JIEKIIUSAM
[1.1] cTp. 83-94
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HaumenoBanue Peanuzanus HaumeHnoBanue
s
pe3yabLTaTHI = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOro
OCBOCHMSA: © = ol 528 AKTHBHBIX H IIpakTuyeckoit DJIeKTPOHHOT0
HaumeHoBaHuUe pa3aenos, TeM s 28 2| ER7 Bun CPC
koa YK; OIIK; ITK > ) a A 55 G“ A MHTEPAKTHBHBIX MOATOTOBKH Kypca
- =) - o
M HHIHKATOPBI = = E z E § = ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
= o = =) .12
JOCTHUKEHUSI 2018 L§ 2 E| 3 < = TeXHOJIOT Hii yacax) yacax)
KOMIIETEHI i = S = 5| © =
BBIIIOJIHCHHC
CamocrosiTesibHasi padoTa no nomamuaux KP
OCBOEHHIO 3 pa3jena: 4 [3.5] crp. 24-28
JIOMAIIHAS KOHTPOJIbHAasi paoTa (1o BEIGOPY
TIPeTo1aBaTes)
Hroro no 3 pazneny 6 4 11
HUTOI'O no aucuuniimHe 3a 4 cemecTp 34 34 71
5 CEMECTP
Pazgen 4 TepmoauHaMuKka pacTBOPOB HEAIEKTPOIUTOB
Tema 4.1. Knaccudukanus pacTBopoB
HERJIEKTPOJIUTOB. XuMuyecku
MOTEHIIHA KOMIIOHEHTOB
COBEPIIEHHOTO 0GECKOHEUHO
OIIK-1: 6 > I 2 1 MOATOTOBKA K JIEKIIHSIM
pa30aBICHHOTO  PACTBOPOB. OHSITHE
HOIIK-1.3 [1 .1] CTp. 52-55
: THIIOTETHYECKOTO CTaHJApTHOTO
COCTOSIHMSI KOMIIOHEHTa B PacTBOpE.
OIIK-7: TepmoanHamuueckue YCIIOBUS
HOIIK-7.1 00pa30BaHMsI HACATHHBIX PACTBOPOB.
HOIIK-7.2 Tema 4.2. OCHOBHBIE 3aKOHBI PAaCTBOPOB HO/TOTOBKA K JICKIIIAM JeKIUsI-00BICHEHHE C
MOIIK-7.3 HeaJleKTposuToB: 3akoH Payns, 3akoH [1.1] crp. 55-59, [1.2] YaCTUYHBIM
Tenpu. 3aKoH pacm HHS B TB 1 1 ] ' o
Z p 3axo pac p:élege a}oeﬂleC Ca ctp. 80-88, [2.1] cp. HpHUBIIcUCHHEM (OPMBI
MEXK HECMEIUB MUMHUCS
mnmzj(})]cmMH OKcTpakiys B 81-140 Aneryeent, oecent
IIpakTuyeckoe 3austue 4.1. OcCHOBHbBIE 4 ) HOJIrOTOBKA K 3aHSATHIO

3aKOHBI PACTBOPOB HEIJIEKTPOJIHUTOB

[3.6] cTp. 3-39
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) T = a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI = E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: o ":f u|l 2ol 3 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon YK: OTIK; TIK HanmeHoBaHue pa3aesioB, TeM ;, 2 g § gi E E G. Bug CPC MHTEPAKTHBHBIX TR xypea
H HHIHKATOPBI = g é E E § & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g §§ = = § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JlaGopaTtopnas  paGora Ne 4.1 ITpakTHyeckoe 3aHATHE
HccrnenoBanme paBHOBECHsS TOMOTEHHOU g 4 noAroroska K JIP C YaCTHYHBIM
XUMHYCCKON PCAKIMH B paCTBOPC [3.7] ctp. 3-8 TpHUBJICYCHUEM (HOPMBI
IICKyccuH, Oecenbl
JladopaTopHasi padora Ne 4.2 ) ) Odopmienue oryera KomnoxBuym
Cnaua otuetoB. KoHTponbHas paboTta JIP [3.7] ctp. 6-9
Tema 4.3. KomnmuraTuBHBIE CBOHCTBa MOJICOTOBKA K JIEKIIUSM
pacTBOpPOB. 1 1 [1.2] cTp. 91-95, [1.1]
cTp. 72-74
Tema 4.4. PeanbHble  pacTBOpBI
HEB3JIEKTPOJIUTOB. AKTHBHOCTS, MOJrOTOBKA K JICKIUSIM
k03¢ ¢unuent axkruHocTH. CrocoObI 2 1 [2.1] cTp. 143-150, [1.1]
OIpeeNEeHUs KO3 pHUIHEeHTa crp. 59-63
AKTUBHOCTH.
Hroro no 4 pasneny 6 10 4 12
Pasnes 5 ®a3oBble paBHOBECHS B JByXKOMIIOHEHTHBIX CUCTEMAX
Tema 5.1. PaBHOBecHe XUAKHN PacTBOP
- map B JBYXKOMIIOHCHTHBIX CHCTEMaXx.
OIIK-1: 3aKOHBI I'u66ca-Konosanosa. 5 1 IIOZTOTOBKA K JICKIUIM
HOIIK-1.3 AseotponHbie  pacTBOpbl.  Dwu3HKO- [1.1] cTp. 76-81
XUMHYCCKHE OCHOBBI pa3zaeneHus
OIIK-7: JKUJIKHX CMECeH Ha YUCTHIC BENIECTRA.
11:11811_1[112;; JlaGopaTopuas padora Ne 5.1 q)aS(BBbIS noarotoska k JIP [3.8] HpaKst:::{z::i;ﬂme
MIOIK-7 3 paBHOBECHS J>KHIKOCTh-TIAp B JIBOMHOMU 8 4 crp. 3-19 HpHBEeHIEM (OpMbI
cucreme
ICKyccuu, Oecenbl
JlabopaTopHasi padora Ne 5.2 Cpaua 2 3 Odopmnenne oryera Komnokeuym
otuetoB. KoHTponbHas paboTa JIP [3.8] ctp. 18-21
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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 a
P z 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 ™
& < 5o = AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
9 2 9 =9 v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
5 27| 3% 85% 3) HHTEPAKTHBHBIX MOArOTOBKHU Kypca
£ | S S FE| =
= EEl& = g = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= e el B ;‘ = o 12 13 14
£ 18s SE 29 TEXHOJIOTHil Jacax) yacax)
= R o &S| O &
= = °
Tema 5.2. PaBHOBecue >XKUJIKUNA PacTBOP
- map B JIBYXKOMIIOHEHTHBIX CHCTEMAX C NEKIEA-OOBACHEHHE ¢
OrpaHquHHOH paCTBOpHMOCTLIO IIOArOTOBKA K JICKIUAM YaCTUYHBIM
KOMITIOHEHTOB B JKUJKOM COCTOSIHUH, C 2 1
[1.2] cTp. 130-136 TIpUBIIeYeHUEM (POPMEI
OTCYTCTBHEM PACTBOPHMOCTH B YKHIKOM
IICKyccuu, Oecenbl
CcOCTOSIHUU.  TeopeTHuyecKkue  OCHOBBI
TIEPETOHKH C BOJSHBIM MapOM.
HpaKTI/I‘IeCKOC 3aHATUC
HpaKT"quKoe o sansaTHE 51 IIOArOTOBKA K 3aHATHIO C YaCTUYHBIM
PaBHOBecHe XumkuWil pacTBOp - Tap B 4 2
[3.9] ctp. 3-21 npUBJIeYeHHEM (HOPMEI
JIBYXKOMITOHEHTHBIX CHCTEMax
IICKycchH, Oecenbl
Tema 5.3. Kpucrammusamust pacTBOpOB. JeKIUsT-00BICHEHHE C
Kpussie OXJIXKJICHHUS pacTBOpOB. HOATOTOBKA K JICKITHAM YaCTUYHBIM
IlocTpoeHre  auarpaMMm  COCTOSHHS | 4 2 [1.2] ctp. 130-139, [L.1] | npusneucnuem dopmsi
JIByXKOMIIOHEHTHBIX CHUCTEM I10 KPUBBIM ctp. 93-98 JHCKyCCHH, Gecebl
oxXJIaKIeHus. JInarpaMMbl IaBKOCTH
IIpakTuyeckoe 3aHATHE 5.2. [IpakTH9ecKoe 3aHsTHE
IlocTpoenne  auarpaMMm  COCTOSIHUS TOATOTOBKA K 3AMATHIO ¢ 1aCTHHBIM
3.9] cp. 22-31
JIBYXKOMIIOHCHTHBIX CHCTEM [0 KPHUBBIM 6 5 [3.9) erp npHBIedeHnEM GOpMbI
oxJNaxJaeHus. JluarpaMMel IIaBKOCTU noroToBia K KP ACKYCCHH, Oeceib:
ACHUA. p : [3.9] c1p. 3-16
KonTtponbHas pabora.
BBIIIOJIHCHUC
CamocTosiTeJibHasi padoTa nmo noMamHux KP
0CBOEHHMIO 5 pa3jena: 6 [3.9] ctp. 17-31
JIOMAIIHSAS KOHTPOJIbHAst pafoTa (1o BEIGOPY
IIpenoaaBaTes)
HToro no 5 pasnen
pasaedy 8 | 10 | 10 | 24
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOIMpYEMbIe) 6 ® HaunmeHnoBanue Peanuzanus HaunmenoBanue
adora g
pe3yJbTaThl P = g HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
= 9 .
OCBOEHMHS: H @ ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
anMeHOBaHHe pa3aeioB, TEM ] < S| = o
ko1 YK; OIIK; ITIK pasa 2 5 | & F § 5| g E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
- =) & -
M MHAUKATOPBI = = E 2 2| 5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| EE|l 2o L 12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Pa3gen 6 TepmoamHAMIKa paCTBOPOB SICKTPOIUTOB. DICKTPOXUMIYECKUE [ISIIH.
Tema 6.1. [Tonsarue
3JIEKTPOXUMHYECKOTO MOTEHIMAA.
XHUMHUYECKUUN HOoTEHIIMAaN HOHOB MTOATOTOBKA K JICKIUAM
JIIEKTPOIINTA, aKTHBHOCTB, | 2 [2.1] cTp. 150-199, [1.1]
K03 PHUINEHT aKTHBHOCTH, MOHHAS CHJIA crp. 211-222
pactBopa anekTponuta. I[lpenenbHblid
3akoH JleOas- X1oKKes.
Tema 6.2. DieKTPOJIHbIE MOTEHLHUANbI.
OIK-1: Knaccmbmcaumfl 3JIEKTPOIOB. HO/TOTOBKA K JIEKIIAM
: TansBannueckuit snement. Caszp D/C
. rajbBaHUYECKOTO 3JIEMEHTa c
cTp. 223-227
M3MEHEHUEM SHEPTUU I'n66ca
OIIK-7: XUMHYECKON PEAKIHH.
HOIIK-7.1 JlaGopaTtopnasa  paGora Ne 6.1
HOIIK-7.2 OnpeneneHre KOHCTAHTHI PaBHOBECHS U Ipakriyeckoe sausTe
HOIIK-7.3 TEPMOAMHAMHYCCKUX XapaKTEPUCTHK 6 noAroroeka k JIP C YaCTUYHBIM
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX [3.10] cTp. 3-18 MPUBJICYCHUEM (HOPMBI
peakiuit o IIEKTPOXUMHUYECKUM TICKyCchH, Oecenbl
JIAHHBIM
JlabopaTopHasi padora Ne 6.2 Cpaua Odopmienue oTuera
2 Konnoksuym
otyetoB. KontponsHas pabora JIP [3.10] crp. 18-21
Tema 6.3. Onpenenenne P R —
TepMO}lHHaMquCKHX XapaKTeRHCTHK IIOATOTOBKA K JICKIIUAM YaCTUYHBIM
OKHCITUTETbHO-BOCCTAHOBUTEIHHOM 1
[2.1] cTp. 209-220 HpHBJICYeHHEM (OPMBI
peakiuu 1o AJIEKTPOXUMHYECKUM

JTaHHBIM.

TICKyCcHH, Oecenbl
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Bunel yueonoi padoTsl

Ilnanupyemble
KonTakrHasn
(KOHTpoOJIMpYyeMbIe) T ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
<
pe3yabTaThI = E o HCMO0JIb3yeMbIX B paMKax pa3pab6oTanHoro
OCBOEHHMSI: o 2 ol 528 AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
Haumenopanue pa3aesioB, TeM s |2g| 2=l 87 Bux CPC
ko1 YK; OIIK; IIK i 5 g = g7/ 85§ G‘ a HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
- 15 & -
H HHIHKATOPBI E = E E E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2o | E =4 .12 13 14
IOCTHKEHHUS % Se § E § S =~ TEXHOJIOT Ui gacax) gacax)
. s
KOMIIeTeHIU i = l% =7 é‘ SO =
IIpakTuueckoe 3aHATHE 6.1.
Onpenencare TEPMOJINHAMHYECKHIX HOAFOTOBKA K 3AHATHIO
XapaKTePUCTHK OKHUCJIUTEIBHO- 4 [3.10] crp. 3-15
BOCCTAaHOBUTEIIbHOM peakuuu 110 ' '
AIEKTPOXUMUICCKAM JTaHHBIM
Tema 6.4. OmpeneneHre CTaHIAPTHOIO HOATOTOBKA K JIEKLIIAM
AIEKTPOTHOTO MOTEHI[AJIa o 1 [2.1] c1p. 220-225
SKCIIEPUMECHTAIBHBIM JaHHBIM ’ '
HToro no 6 pazneny 6 8 4 12
Pa3zngen 7 Xumuueckass KHHETHKA
Tema 7.1. OcHOBHEBIE MOHATHSA
XAMHUYECKOHN KUHETHKH: CKOpOCTh P T —
XUMHUIECKOU peaKHVHH’ OCHOBHOH IIOATr0OTOBKA K JICKIIUAM YaCTUYHBIM
MOCTYJIaT XUMUYECKOW KWHETHUKH IS 2 1
SIEMEHTADHON  peaKiHH OCHOBHOG [1.1] cTp. 128-132 npUBJIeYeHHEM (HOPMEI
2
HMCKYCCHH, Oecepl
OIK-1: KMHETUYECKOE YpaBHEHHE XMMHYECKOTO JCKY! ’ A
MOIK-1.3 mporecca
Tema 7.2. Z[I/I(b(b%peﬂunanbﬂme METO/IbI , . HOAFOTOBKA K JEKLM
I HUS T U YacTHOT
OIK-7: Oopeﬂege o oomero actHoro [1.1] ctp. 133-135
MOPSALKOB KIUA
WOIIK-7.1 PAKOB peakil
VIOTK-7.2 Tema 7.3. HTerpanbHble KHHETUUECKUE
MOMK-7.3 YpaBHEHHS TPOCTHIX PEAKIMIA IEPBOTO, . TOAFOTOBKA K JICKIIAM
BTOPOTO, TPETHETO TIOPSITKOB. 2 [1.1] crp. 135-149
WHTerpanbHBIl  METOH — ONpeAelcHUS ' '
00111eT0 MOPsAKA CI0KHON peaKIny.
HpaKTI/I‘leCKOB 3aHATHC
HpaKT"quKoe 3aHsATHE 71 MeTOD;LI 6 4 IIOATOTOBKA K 3aHATHIO C YaCTUYHBIM
OIIPEJCIACHNUS TOPSAKOB XHMHUYECKHX
e:mz:nﬁ pAn [3.11] crp. 3-12 npUBIcYeHHEM (HOPMBI
p JIMCKyCCHH, Bece bl
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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 Ee HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 ™
o ":f u|l 2ol 3 &8 AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
5 =587 8§ o HHTEPAKTHBHBIX TOATOTOBKH Kypca
- =) - o
= g E E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= 2 o § ;‘ g o 12 13 14
£ 8S|32| 5% TEXHOJIOT Ui Jacax) yacax)
= < o &S| O &
= = °
Jlaboparopmass  padora Ne 7.1 Ipakriieckoe 3aHATHE
[Monsapumerpuueckoe HCCIeI0BaHue 7 5 noaroroska k JIP C YaCTUYHBIM
KHHETUKHA KHCIIOTHOH WHBEPCHUU [3.12] cTp. 3-26 TpHUBJICYCHUEM (HOPMBI
€axapo3sl JHCKyCCHH, Oecelpl
JlabopaTopHasi padora Ne 7.2 Cpaua Odopmiienne oTueTa
parop p A 2 3 bop Konnoksuym
otuyetoB. KontposbHas paborta JIP [3.12] ctp. 25-27
Tema 7.4. IlocnenoBatenpHasi peaxilus 5 1 MTOArOTOBKA K JIEKI[USAM
nepBoro nopsaka. Meron bogenmreiina. [1.1] cTp. 149-151
JlabopaTtopnass  pabora Ne 7.3 IpakTHyecKoe 3aHsITHE
KuHeTnka TOMOTCHHBIX XHUMHYECKUX 1 6 noaroroska k JIP C YACTUYHBIM
peaxiui. W3yuenue KUHETUKH [3.13] crp. 3-27 npUBJIeYeHHEM (HOPMEI
HOIMPOBAHUS alleTOHA JIACKYCCHH, Oecempl
JlaboparopHasi padora Ne 7.4 Cpaua Odopmiienne otueTa
parop p A 2 3 (bop Konnokxsuym
otyetoB. KoHTposnsHasg pabora JIP [3.5] ctp. 25-29
Tema 7.5. Kunernka mnapaiensHOR JeKIUsT-00BICHEHHE C
peakiuu TEepBOTO MOpsiKa, 0OpaTHMOn 2 1 MOArOTOBKA K JIEKLUAM YaCTUYHBIM
peakuuu mnepBoro nopsaka. Meron [1.1] cTp. 143-146 TpHUBJIEYCHUEM (OPMBI
KBa31/IpaBHOBeCHOFO HpI/I6HI/I)KeHI/IH JIUCKYCCHUH, 6606)151
IIpakTHyeckoe 3anaTue 7.2. KI/IHGTI/IIia OATOTOBKA K 3AHATHIO
CJIO’KHBIX XAUMUYIECKHX PpeaxImid. [3.11] ctp. 12-22
[IpubnmxeHHbIe METO/BI aHaim3a 8 5
noxaroroska Kk KP
KHUHETHUYCCKUX CXEM. KOHTpOHBHaH
[3.11] cTp. 3-22
pabora
Tema 7.6. Bimsaue Ttemmeparypsl Ha
CKOPOCTh XUMUYECKOH peakiuu. 1 1 HOJrOTOBKA K JIEKLHSIM
VYpaBHeHUE Appenunyca. Oueprus [1.1] cTp. 159-161
AKTUBAIINH, €€ OIIpEeIICHHE
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) T ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yabTaThI = E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHMS: H o ":f o | = g s &g AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
anMeHOBaHHe Pa3iesioB, TeM s ] = a
ko1 YK; OIIK; ITIK pasa 2 5 | & F § 5| g E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
-~ o ; -~
H HHIHKATOPBI = =l 2 E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = = o 12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
IIpakTuueckoe 3anarue
Ipakruyeckoe 3ansitue 7.3. Brusuue
TeMHepaTyp])I Ha CKOpOCTL XI/]MquCKoﬁ 2 2 IIOATrOTOBKA K 3aHATHIO C YaCTUYHBIM
[3.11] ctp. 22-26 TIpUBIIeYeHUEM (POPMEI
peakuuu. YpaBHeHHEe AppeHuyca
IICKyccuH, Oecenbl
Tema 7.7. Teopum  XUMHYECKOH
kuHeTUKH. OCHOBHOE KHHETHUYECKOE
aBHEHHE TEOPHUM AKTHBHPOBAHHOI'O 1 1 TIOATOTOBKA K ACKILIAM
yp P [1.1] ctp. 161-174
KoMmIuiekca.  [lapamMeTpsl aKTHBAIHH.
YpaBHeHue DWipuHra
IIpakTHUeckoe 3aHATHE 7.4, TIOATOTOBKA K 3aHATHIO
OnpeneneHre MmapaMeTpoOB aKTHUBAIIUU. 9 2 [3.11] cTp. 22-26
VpaBuenue Oiipunra. KonrponpHas noaroroska k KP
pabota [3.11] cTp.22-26
Tema 7.8. OCHOBHBIE TIOJOXXEHUS 2 1 TIOJIrOTOBKA K JICKIUAM
TOMOTE€HHOI'0O Karajan3a [1.1] cTp. 183-187
BBIIIOJIHCHHE
CamocTosiTeJibHasi padoTa nmo noMamHux KP
0CBOEHMIO 7 pa3jiena: 6 [3.11] cTp. 3-26
JIOMAIIHSAS KOHTPOJIbHAst pafoTa (1o BEIGOPY
NPEero1aBaTeis)
Hroro no 7 pasneny 14 23 18 44
HUTOTI'O no aucuuniuHe 3a S cemectp 34 | 51 | 34 92
HUTOTI'O no gucuunjinxe 68 | 51 | 68 163
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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, pelIeHne NPaKTHUECKUX 3aJa4, KOHTPOJIbHbIE PAOOTHI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUSI MM HHbIe MATEPUAJIbI, HE0OXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpochl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsX K MPaKTHYSCKUM U J1abopaTopHbiM 3anatusim [3.1 — 3.13], npencrasieHHbix B 1. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OllCHUBaHUA

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIMH 110 JUCLMIIIMHE
JUI TEKYILEro KOHTpOJsi B ceMecTpe (mepBasi W BTOpas KOHTPOJbHAs HENEINsl) MpUMEHseTcs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA 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 mpomexyTOYHOM KOHTpOJ€ (PK3aMEH) yCIIEBAEMOCTh CTYIEHTOB OIICHUBAETCS I10
nATHOATITBHON CUCTEME: «OTIINYHOY, «XOpouIo», «yZIOBJIETBOPUTEIILHO»,
«HEYJOBIETBOPUTEIBHO.
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Taobauya 6 — Kpumepuu oyenusanus pezyiomama 00yueHus no OUCYUNIUHE U WIKAAd OUYEeHUBAHUA

Koa n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAaHUC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIIMH

Kpurtepnu oneHnBanus pe3ybTaToOB 00y4eHHS

Ornenka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTHUHIOBOH
OLICHKH KOHTPOJIS

Ornenka
«YIOBJIETBOPUTEILHO» /
«3aUTCHO»
60-74%

OT max peUTHUHrOBOH
OLICHKH KOHTPOJISI

Ornenka
«xopomo» /
«3aYTEHO»
75-89%

OT max PEUTUHIOBOM
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3a4TEHOY
90-100%

OT max PeUTUHIOBOH
OIIEHKH KOHTPOJIS

IIK-1. Cnocoben
H3y4arh,
aHaM3UPOBATH,
HCIIONIB30BATh
OMOJIOTHYECKHE
0OBEKTHI U TPOLECCHI,
OCHOBBIBAsICh HA
3aKOHAaxX U
3aKOHOMEPHOCTSX
MaTeMaTHYECKHUX,
(usnueckux,
XAMUYECKUX U
OHMOJIOTUYECKUX HAYK
M UX B3aHMOCBS3IX

HOIIK-1.3. H3yuaem,
AHATU3UPYem U UCTOb3Yem
bazoevle 3uanus 6 obracmu
obuyetl, HeOpeaHUYecKoll,
Qusuyeckoii u KOAIOUOHOU
XUMUU U MEMOOO8
XUMUYECKO20 aHau3d OJis
peutenus 3a0ay
npogheccuoHanbHouU
oesimenibHOCMuU

He 3naet ycnoBus
HaINpaBJICHHOCTH U PAaBHOBECHS B
XUMHYECKUX PEaKIUsiX.
YpaBHEHUE U30TEPMBbI
XUMHUYECKOMN pEeaKI1HU.
KoncraHTta paBHOBecHs ISt
TOMOTEHHOH peakiyuy B
HJealIbHOM Tra30BOM CMeCcH U
crocoOsl ee BeIpaxkeHus. CBs3b
K, K, Ky, Ky, ITpunmun Jle-
[arenpe. TepmoauHaMuueckue
YCIIOBHSI paBHOBECHS MEXKITY
tazamu. [Ipasuio ¢a3 ['m6Oca.
Jlnarpamma COCTOSIHUSI ISt
OJTHOKOMITOHEHTHOM CHCTEMBI.
PaBHOBecHe xUIKUN PacTBOP -
nap B AByXKOMITOHEHTHBIX
cucreMax. 3akoHsl [ n66ca-
KonoBainoBa. 3akoHBI pacTBOpOB
HE3JIEKTPOIUTOB. JlnarpaMmet
1aBKOCTH. ["apBaHUYECKIE
aJIeMeHTHL. D/]. rabBaHUIECKOTO
anemenTa. Csazp DJ1C
raJbBaHUYECKOTO SJIEMEHTA C
TECPMOJUHAMUYCCKUMHU
BCIIMYMHAMMU XHMM‘{BCKOﬁ
peakuuu. CKOpOCTh XUMHIECKOM
peakuuu. [TocTymaTs
XUMUYECKOW KHHETUKH,
KAHETHYECKUE YPaBHEHUS
MPOCTBIX U CIIOKHBIX peaKum?'l.
VYpaBHeHue AppeHuyca, TEOpPUIO
AKTMBUPOBAaHHOTO KOMILIEKCA.

YacTUIHO 3HAET YCIOBUS
HAIIPaBICHHOCTU ¥ PaBHOBECHS B
XUMHYECKHX PEaKIHAX.
VpaBHEHUE U30TEPMBbI
XUMHUYECKOU PeaKIvu.
KoncranTta paBHOBecHs U1
TOMOTEHHOH peaKkiuy B
HeaIbHON ra30BOM cMecU 1
crioco0bl ee BeIpaxkeHHs. CBA3b
Ky, Ko, Ky, Ky, Hpuamun Jle-
ITarense. TepmoauHamMuyeckue
YCIIOBHSI pABHOBECHS MEXIY
tazamu. [Ipasuio ¢a3 ['mbOca.
Jluarpamma cocTOSIHUS IS
OJTHOKOMITOHEHTHOW CHCTEMBI.
PaBHOBecHe xuIKUN PacTBOp -
nap B IByXKOMITOHEHTHBIX
cuctemax. 3akoHsl ['n66ca-
KonoBanoBa. 3akoHBEI pacTBOPOB
HE3NIEeKTPOINTOB. JlnarpaMmel
IUTaBKOCTH. ["anmbBaHIIECKHE
sneMeHTs. D1, raTbBaHHIECKOTO
snemenTa. Csazp DJ1C
raJbBaHUYECKOTO 3JIEMEHTA C
TEPMOIUHAMUYCCKUMU
BEJIMYMHAMHU XUMHUYECKOM
peakru. CKOPOCTh XUMHUIECKOH
peakmuu. [TocTymnaTs
XUMHYIECKON KHHETHKH,
KUHETHIECKHE YPaBHEHHS
MPOCTBIX U CIIOKHBIX peaKL[l/Il\;I.
VYpaBHeHue AppeHuyca, TEOpUIO
aKTHBHUPOBAHHOTO KOMILIEKCa

Xopouio 3HaeT ycI0BUs
HAIIPaBICHHOCTU W PaBHOBECHS B
XUMHYECKHX PEAKIHAX.
VpaBHEHUE U30TEPMBI
XUMHUYECKOMN peaKIvu.
KoncranTta paBHOBecus 1st
TOMOTEHHOH peaKkIuy B
H7eaJIbHON Ta30BOM CMECH U
crioco0sl ee BeIpaxkeHHs. CBA3b
Ky, Ko, Ky, Ky, Hpuamun Jle-
ITarense. TepmoauHamMuyeckue
YCIIOBHSI PABHOBECHS MEXIY
thazamu. [Ipasuio ¢a3 ['mbOca.
Jluarpamma coCTOSTHUS JUIst
OJTHOKOMITOHEHTHOW CHCTEMBI.
PaBHOBecHe xuIKUN PacTBOp -
nap B IByXKOMITOHEHTHBIX
cucremax. 3akoHsl ['n66ca-
KonoBanoa. 3akoHBEI pacTBOPOB
HE3NIEeKTPOIUTOB. JlnarpaMmel
IUTaBKOCTH. ["asmbBaHIIECKHE
sneMeHTs. DJ1. raTbBaHIIECKOTO
snemenTa. Ceszp DJ1C
raJbBaHUYECKOTO SJIEMEHTA C
TEPMOAUHAMUYCCKUMHU
BEJIMYNHAMU XUMHUYECKOM
peakru. CKOPOCTh XUMHIECKOH
peakmuu. [ToctynaTs
XUMHYECKON KHHETHUKH,
KUHETHYIECKIE YPaBHEHHS
MPOCTBIX U CIIOKHBIX peaKL[l/Il\;I.
VYpaBHeHue AppeHuyca, TEOpUIO
aKTHBHUPOBAHHOTO KOMILIEKCa

3HaeT B COBEPILIECTBE YCIOBHUS
HAaITPaBJICHHOCTH W PaBHOBECHS
B XUMUYECKHUX PEaKIUSIX.
YpaBHEHUE U30TEPMBbI
XUMHUYECKOH PEAKIIUHU.
Koncranra paBHoBecus 1is
TOMOTCHHOH peakuuu B
UJeanbHON Ia30Boi cMecH U
crocoOs! ee BeIpaxxeHus. CBs3b
K, K., Ky, K. Hpunamun Jle-
[Tarense. TepmoauHaMuyeckue
YCIIOBHSI PAaBHOBECHS MEXIY
(azamu. [Ipasmio ¢a3 ['m66ca.
JlmarpamMma COCTOSIHUS JIst
OJTHOKOMITOHEHTHOH CHCTEMBI.
PaBHOBecue KUAKHIA pacTBOp -
nap B AByXKOMITOHEHTHBIX
cucteMax. 3akoHbl [ no6ca-
KonoBanosa. 3axoHsl
PacTBOPOB HEANEKTPOIUTOB.
JluarpamMMBl IIIaBKOCTH.
lanpBaHMYECKHE HIIEMEHTHI.
O/1. rabBaHUYECKOTO
anemenTa. Cesaszp DJ1C
raJbBaHUYECKOTO 3JIEMEHTA C
TCPMOJUHAMUYCCKUMU
BEJIMYMHAMM XUMHYSCKOM
peakim. CKOpocTh
XAMHYECKOH PEaKIIHH.
ITocTynarel xXumMuyeckon
KUHETHKH, KHHETHIECKHe
YPaBHEHUS MTPOCTHIX U
CII0’KHBIX peakLui. YpaBHEHUE
AppeHnyca, TEOpHIO
AKTUBHPOBAHHOTO KOMILIEKCa
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OLICHKU KOHTPOJIA

Ywmeer pacCUUThIBaTh C

Kpurtepuu oneHuBanus pe3y/jibTaToB 00y4eHHs
OreHka Ornenka OreHka Orenka
Ko n Kon u nanmenobanue «HeyIOBJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xoporo» / «OTJHYHO» /
HanMCEHOBaHHE HHIUKATOPA NOCTHKCHHA / «HE 3aYTEHO» «3a4TEHO» «3a4TEHO» «3aYTEHO
KOMIIETCHUUH KOMIETCHUUH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM 0T max peuTUHroBOM OT max pelTuHroBoi 0T max peuTUHroBoi
OLIEHKU KOHTPOJIS OILIEHKU KOHTPOJIS OIIEHKH KOHTPOJIS
‘YMeeT pacCUnThIBaTh C

YBEpEHHO yYMEET PacCUUTHIBATD

HEOOJIBIINMHU OIIHOKaAMH

paBHOBeCHLIﬁ COCTaB

He ymeer paccuutbiBaTh
PaBHOBECHBIH COCTaB
XUMHUYECKUX pEeaKIii Mo
TEePMOANHAMUYECKIM JaHHBIM,
ONpeNeIATh BIMSIHUE BHEITHUX
(haxTOpPOB Ha BHIXOJ IIPOAYKTA,
CTPOUTH (ha30BbIEe TUArPaMMEI B
OJIHO- U ABYXKOMIIOHEHTHBIX
CHCTEMaXx, pPelaTh MPaKTHICCKHE
3a1a49u 1Mo (ha30BBIM
JrarpaMMam; IpUMEHATh 3aKOHBI
PacTBOPOB HEIIEKTPOIIUTOB;
HCTIOJIb30BaTh
3JIEKTPOXUMUYECKUE TaHHBIE JUIs
pacuera TepMOJANHAMUYECKUX
BEJIMYMH PEeOKC-pPEeaKIuii;
aHAJIM3UPOBATh KUHETUYECKUE
CXEMBI XUMUYECKHX PEaKIui
HNpUONIKEHHBIMA METOJIaMH,
OTIPENENATh KHHETHIECKHE
XapaKTePHCTHKU MPOCTHIX U
CJIO’KHBIX PEAKIUH.

OIIMOKaMH PAaBHOBECHBIH COCTaB
XUMUYECKUX PeakIUii o
TEePMOANHAMUYECKIM JaHHBIM,
OIIPEAENATH BIUSHUC BHEITHUX
(haxTOpPOB Ha BBIXOA MPOAYKTA,
CTPOUTH (pa3oBbIe JHATPAMMEI B
OJIHO- U IByXKOMIIOHEHTHBIX
CHCTEMax, pellaTh NPAKTUIECKHUE
3ama4u 1o (ha3oBBIM
JyarpaMMmaM; IIPUMEHSATh 3aKOHbI
PacTBOPOB HEAJIEKTPOJIMTOB;
HCTIONB30BATh
3NEKTPOXHUMHUUIECKUE TAHHBIE JUIS
pacdera TepMOMHAMHYECKIX
BEJIMUUH PEIOKC-pPEeaKInil;
aHAJIM3UPOBATh KUHETHYECKUE
CXEMBbl XUMHYECKUX PEeaKIUi
NPUOIIVKEHHBIMU METOJIAMH,
onpeNeNATh KHHETHYECKUe
XapaKTePHCTHKU MPOCTHIX U
CJIOXKHBIX PEAKIIMH.

PaBHOBECHBII COCTaB
XMMHUUYECKUX peakuui 1no
TEPMOJIMHAMUUYECKUM JIaHHBIM,
OIpEeJeNATh BIUSHIE BHEITHUX
(haxTOpOB Ha BBIXOJ MPOAYKTA,
CTpOUTSH (pa3oBbIe JHATPAMMEI B
OJIHO- ¥ AByXKOMITOHEHTHBIX
CHCTEMaXx, PeIaTh NPaKTHICCKHIE
3ama4u 1o (Ha3oBbIM
JuarpaMMmaM; IPUMEHSATh 3aKOHbI
PacTBOPOB HEAJIEKTPOJIUTOB;

UCIIOJIb30BATh
JNEKTPOXHUMHUUIECKUE TAHHBIE IS
pacdera TepMOJMHAMIYECKIX

BEJIMUMH PEIOKC-PEaKInit;
AHAIM3UPOBATH KWHETHIECKHUE

CXEMBI XUMUYECKHX PeaKIui

NPpUOIIVKEHHBIMU METOJIAMH,

onpeNeNiTh KHHETHYeCKUe

XapaKTEePUCTUKU IPOCTHIX U

CIIOXKHBIX PEaKLUi.

XUMUYECKUX peakuil o
TEPMOJUHAMHYECKUM JIaHHBIM,
ONpeeIIATh BIMSAHUE BHEITHUX
(haxTOpPOB HA BEIXOJ MPOAYKTA,
CTPOUTSH (ha30BbIE JHATPAMMEI B
OJIHO- ¥ IByXKOMITOHEHTHBIX
CHCTEMaXx, pelaTh MPaKTHIECKHe
3amaqu 1o (ha3oBBIM
JarpaMMam; IpUMEHSTh 3aKOHBI
PacTBOPOB HEAIEKTPOIIHTOB;
HCTIOJIb30BATh
INEKTPOXUMUIECKHE JaHHbIE TS
pacdeTa TepMOANHAMHIECKIX
BEJIMUUH peOKC-peaKlnii;
aHANIN3UPOBATh KHHETHIECKUE
CXeMbI XUMUYECKUX PeaKI1i
NPUONVKEHHBIMUA METO/IaMH,
OIpeaeNnsaTh KHHETUUECKHE
XapaKTEpPUCTUKU NPOCTHIX U
CIIOKHBIX PEAKIMHU.
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka Ornenka OreHka Orenka
«HEyI0BJIETBOPUTEIbHOY «YAOBJIETBOPUTEIBHOY / «xopomoy / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

OT max PEUTHUHIOBOM
OLICHKU KOHTPOJLSL

0T max peuTUHroBOM
OLIEHKU KOHTPOJIS

OT max pelTuHroBoi
OILIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

He BraieeT HaBBIKAMU PEIICHUS
THUITOBBIX 33714 TI0 OTIPEIEICHAIO
TEPMOANHAMUYECKHUX BEITHINH
(Q, AU, AH, AG) B cucteme
H7ICANbHBIN I'a3 U B XUMUYECKHUX
pEeaKIysAX; HaBBIKAMU PELICHHS
THUIIOBBIX U HETHIIOBBIX 3aJ1a4 110
pacueTy paBHOBECHOI'O COCTaBa
XUMHYECKOW peaKIiu;
HaBBIKaMH BBITTOJIHEHHS
pacueTHO-TpaguyecKux padoT 1Mo
(a30BBIM PAaBHOBECHSM B OJJHO- H
JBYXKOMIIOHEHTHBIX CUCTEMAaX;
HaBBIKaMH pacyeTa
TEPMOANHAMHYECKHIX BEJIUYHH B
PaBHOBECHOM 3JIEKTPOXUMHUH U
pacTBOpax HE3JIEKTPOJIHUTOB;
MHTETPAITBHBIMU 1
mddepeHaTbHEIMI
METOJaMH aHaIN3a CKOPOCTeH
XUMHUECKUX peaKIui

YacTH4HO BaJICCT HABBIKAMU
PElLICHHUS TUIIOBBIX 3a/1a4 110
OTIPE/ICIICHUIO
TEPMOIMHAMUYECKHUX BEITMINH
(Q, AU, AH, AG) B cucreme
UiealbHBIN I'a3 M B XUMHUUECKHX
peaKkuusx; HaBbIKAMH PEIICHUS
THUIIOBBIX U HETHIOBBIX 3a/1a4 MO
pacueTy paBHOBECHOT'O COCTaBa
XUMHUECKOH peakiuy;
HaBBIKAMH BBIIOJIHEHHS
pacueTHO-TpapuIECKUX paboT Mo
(ha30BBIM PaBHOBECHSIM B OJJHO- H
JIBYXKOMIIOHEHTHBIX CHCTEMaX;
HaBBIKAMH pacyeTa
TEPMOIMHAMUYECKUX BEJIMYHH B
PaBHOBECHOH 31EKTPOXUMHUU U
pacTBOpax HEANEKTPOJIUTOB;
HHTETPAITBHBIMU 1
i depeHIanEHBIMI
METOJIaMH aHAJIU3a CKOPOCTeH

XUMHUYCCKUX peaKL[Hﬁ

Xopo11o Bi1ageeT HaBbIKaMH
peleHs TUIOBBIX 3a4a4 M0
OIpEICNICHUIO
TEePMOJUHAMUYECKUX BETUYUH
(Q, AU, AH, AG) B cucteme
UJIealIbHBIN I'a3 M B XUMHUUECKHX
PEAaKIHAX; HABBIKAMHU PEIICHHS
THUIIOBBIX U HETUIIOBBIX 3aJad IO
pacdeTy paBHOBECHOTO COCTaBa
XUMHUYECKOH PEeaKLNH;
HaBBIKAMH BBIIOJIHEHUS
pacuyeTHO-TpapuIeCcKUX paboT Mo
(ha30BBIM PaBHOBECHSIM B OJJHO- H
JIBYXKOMIIOHEHTHBIX CHCTEMaX;
HaBBIKAMH pacueTra
TEePMOANHAMUIECKHX BEJIUHH B
PaBHOBECHOH 31EKTPOXUMHUHM U
pacTBOpax HEIIEKTPOINTOB,;
HMHTETPANbHBIMU 1
1 depeHanIbHEIMI
METOJIaMH aHaJIM3a CKOPOCTeH

XUMHUYCCKUX peaKunifr

OTiMYHO BlIaJieeT HaBbIKaMU
PCIICHUS TUIOBBIX 337134 110
OIPE/ICTICHHUIO
TEPMOJMHAMHUYCCKHUX BEJINYHH
(Q, AU, AH, AG) B cucreme
UJIeaNbHBIN I3 U B XUMHYECKHUX
PEaKUHsX; HaBBIKAMHU PEIICHUS
THIIOBBIX U HETHIIOBBIX 3a/1a4 MO
pacueTy paBHOBECHOT'O COCTaBa
XUMHUYECKOH peaKiny;
HaBBIKAMH BBIITOJTHEHHS
pacyeTHO-TpaduIecKux padboT Imo
(ha30BBIM PaBHOBECHSM B OJTHO- U
JIBYXKOMITOHEHTHBIX CHCTEMaXx;
HaBBIKAMH pacyeTa
TEPMOANHAMUYECKHX BEJIUYHH B
PaBHOBECHOIT HJIEKTPOXHUMHH U
pacTBOpax HEANEKTPOJIUTOB;
HHTErPANbHBIMU U
i depeHIaTbHBIMI
METO/IaMH aHaIh3a CKOPOCTeit
XHMHYECKHX PEaKIHil
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka Ornenka OreHka Orenka
«HEyI0BJIETBOPUTEIbHOY «YAOBJIETBOPUTEIBHOY / «xopomoy / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

OT max PEUTHUHIOBOM
OLICHKU KOHTPOJLSL

0T max peuTUHroBOM
OLIEHKU KOHTPOJIS

OT max pelTuHroBoi
OILIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

OIIK-7. Ciocoben
MIPOBOIUTH
IKCICPUMCHTAIBHBIC
UCCIICIOBAHUS U
HCIBITAHHS 10
3aJaHHOM METOIMKE,
HAOIIOAEHUA 1
HU3MEpeHus,
00OpabaThIBaTh U
HMHTEPIIPETHUPOBATH
9KCICPUMCHTAIbHBIC
JTAaHHBIC, TIPUMCHSIS
MaTeMaTHUYECKUE,
¢busnyeckue, GU3MKO-
XUMHYECKHE,
XMMHUYECKHE,
OHOJIOTHUYECKHE,
MHUKPOOHOJIOrHYECKHE
METOJIBI

HOIIK-7.1. Ocywecmensem
9IKCHEePUMEHMATIbHbIE
UCCAe008AHUSL U UCNIMAHUSL
10 3A0AHHOU MEMOOUKe

He 3naer ¢pusnko-xumMudeckue
U XUMHYECKHE METOMBI
HCCIIEI0BAaHMS TIPOIIECCOB Ha
SMITUPHUIECKOM H
TEOpETUUECKOM ypoBHsX. He
yYMeEEeT OCYIIECTBISITh
71a00paTOPHBIN XUMUYCCKUI
IKCIIEPHUMEHT C COOI0ICHHEM
HOPM TEXHHKHU OE€30II1aCHOCTH; -
MOJTB30BaThCS] XUMHYECKIMHU
peaKTHBaMH, PACTBOPHUTEISIMU U
XUMHUYECKOM MOCYA0H;
coOHparp npocTeimme
YCTaHOBKH JUIS TPOBEACHHUS
11a00paTOPHBIX UCCIIETOBAHNNH;
MOJIB30BaThCs (PU3HUECKUM,
XUMHYECKHM 000pYI0BaHHEM.
He Bnazieet npakTHYeCKUMHU
HaBBIKaMH PaOOTHI C
peaKkTHBaMH; IpHeMaMu paboTHI
B XUMHUYECKOH TabopaTopuu

YacTuaHO 3HaeT (PU3NKO-
XUMHYECKHE ¥ XUMHIECKHE
METO/IbI HCCIIEIOBAHNS
IPOLIECCOB HA AIMIIMPUYECKOM H
TEOPETHYECKOM YPOBHSIX.
YacTH4YHO yMeeT OCYIIECTBIAT
J1a00PATOPHBINA XUMUIECCKUI
IKCIIEPHUMEHT C COOI0ACHIEM
HOPM TEXHHKHU O€30IIaCHOCTH; -
MOJTE30BaThCS] XUMHUYECKIMHU
PEaKTHBAMHU, PACTBOPHTEISAMHU U
XUMHUYECKOM MOCyA0H;
coOupartp npocTernme
YCTQHOBKH JIJIs1 TIPOBEICHUS
11a00paTOPHBIX UCCIIETOBAHNN;
HOJIE30BaThCS PUBUUECKUM,
XUMHYECKHM 000pYyI0BaHHEM.
Cnabo BasieeT NpakTHYECKUMHU
HaBBIKaMH PaOOTHI C
peaKTUBaMH; IpHEMaMu paboThl
B XUMHYECKOH 1a00paTopun

Xoporio 3HaeT Gpu3nKo-
XUMHYECKHE U XMMHYECKUE
METO/IBI HCCIIETOBAHHS
NIPOLIECCOB HA SMITMPUYECKOM H
TEOPETHIECKOM YPOBHSX.
XopoI1o ymeeT OCyIIeCTBIATh
1a00pPaTOPHBIN XUMUYECKUH
9KCIIEPUMEHT C COOIOICHUEM
HOPM TEXHHKH 0€30IacHOCTH; -
HOJIb30BATHCS. XUMHYECKHMHU
peaKTHBaMH, PaCTBOPHUTEISIMU
U XUMUYECKOH MOCYI0H;
cobupaTh npocreinme
YCTaHOBKH JUIS TPOBEACHHMS
71ab0PaTOPHBIX HCCIIEIOBAaHHH;
TIOJIB30BATHCS (HH3UUECKHM,
XAMUYECKHM 000pyI0BaHHEM.
Xoporo Biaaeer
MPaKTHYECKUMHU HaBbIKaMH
paboTHI ¢ peaKTHBaMU;
npueMaMu paboThl B
XMMHYECKOH J1abopaTopuu

OTIUYHO 3HAET (PU3UKO-
XHMUYECKHE U XUMHYECKUE
METOJIbI HCCIIEIOBAHHS
MIPOLIECCOB HA SMITUPUUECKOM H
TEOPETHYECKOM YPOBHSIX.
OTIMYHO yMEET OCYIIECTBIATh
11a00paTOPHBIN XUMUYECKUI
SKCIEPHMEHT C COOII0ICHUEM
HOPM TEXHHUKH 0€30IaCHOCTH; -
TI0JIb30BATHCS] XUMUUECKHMHU
peakTHBaMH, PACTBOPUTEISIMU U
XUMHUYECKOH MOCYI0H;
cobupaTh npocreimme
YCTaHOBKH ISl IPOBE/ICHHUS
ab0paTOPHBIX UCCICIOBAHUN;
HOJIL30BATHCS (HU3UUECKHM,
XMMHYECKUM 000pyI0BaHUEM.
YBepeHHO BiajieeT
MPaKTHYECKUMH HaBBIKAMHU
paboThI C peakTHBaMH;
npueMamu paboThl B
XHMHYECKOH Jabopatopun
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka Ornenka OreHka Orenka
«HEyI0BJIETBOPUTEIbHOY «YAOBJIETBOPUTEIBHOY / «xopomoy / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

OT max PEUTHUHIOBOM
OLICHKU KOHTPOJLSL

0T max peuTUHroBOM
OLIEHKU KOHTPOJIS

OT max pelTuHroBoi
OILIEHKU KOHTPOJIS

0T max peuTUHroBoi

HOIIK-7.2. IIpogooum
Heobxo0umble HAbII00eHUs. U
UMepeHusi ¢ yuemom
mpebo8aHUll mexHuKu
bezonacnocmu

He 3naer ocHOBHBIE IIpaBHIIa
TEXHHUKHU 0€30I1aCHOCTH IIPH
paboTte B XMUMHUYECKOH
nmabopaTopum; OCHOBHBIC
METO/IBI U IIPUEMBI TIPOBE/ICHUS
9KCHEPUMEHTA; J1aO0PaTOPHYIO
MOCYAY, B TOM YHCIIE
W3MEpUTEIBHYIO, U ITPpaBHiIa
pabots! ¢ Heil. He ymeer
T10JT630BaTHCS TPABHIAMH
Oe3omacHOl paboTHI B
XuMu4Ieckoit taboparopun. He
BJIAJICET OCHOBHBIMH IIPUEMaMH
paboThI B XUMHYECKO
11ab0paToOpUH ¢ COOIIOICHUEM
HOPM TE€XHHUKHU 0€30I1aCHOCTH

YacTUyHO 3HAET OCHOBHBIE
NpaBUJIa TEXHUKH
Ge3omacHOCTH IIpH paboTe B
XHMHYECKOH J1abopaTopuu;
OCHOBHBIC METOJIbI M TIPUEMBI
MPOBECHUS SKCIIEPUMEHTA;
71a00paToOpHYIO MOCYAY, B TOM
YHCIIe U3MEPUTENBHYIO, 1
npaBuiia pabotsl ¢ Heil. Cnabo
YMeeT HOJIb30BaThCs
npaBHIaMK 0e301acHoit paboTE
B XUMHYECKOH 1ab0paTopuH.
Cabo Bi1ajieeT OCHOBHBIMH
npreMaMu paboThI B
XUMHUYECKOU JTabopaTopuu ¢
COOJTIOICHIEM HOPM TEXHUKH
Oe3omacHOCTH

XO0poI1110 3HaET OCHOBHbBIE
[paBUJIa TEXHUKH
Ge3omacHOCTH IIpH paboTe B
XMMHYECKOH J1abopaTopuH;
OCHOBHBIE METO/IbI M TIPHEMBI
TIPOBEACHHUS SKCIIEPUMEHTA;
1a00paToOpHYIO MOCYAY, B TOM
YHCIIe U3MEPUTENbHYIO, 1
npaBuiIa paboThI ¢ Hel.
‘VYMepeHHO yMeeT NOoIb30BaThCs
npaBHIaMu 0e301acHoit paboTE
B XHUMHYECKOH 1a00paTopum.
Xopolo Bi1aZieeT OCHOBHBIMHU
npueMaMu paboThl B
XUMUYECKOH JTabopaTopuu ¢
COOJTIOICHIEM HOPM TEXHUKH
Oe3omacHOCTH

OLIEHKH KOHTPOJIS
OTaM4HO 3HAET OCHOBHBIE
NIpaBUJIa TEXHUKH
6e30macHOCTH IpH padoTe B
XUMHYECKOH JT1abopaTopuu;
OCHOBHBIC METO/IbI H TIPHEMBI
MPOBE/ICHUS SKCIICPUMCHTA;
71a00paTOPHYIO MOCYy, B TOM
YHCIIe U3MEPUTENbHYIO, 1
mpaBuia paboTHI ¢ HEH.
OTJIMYHO yMEET MOJIb30BAThCS
MpaBHJIaMH 0€30MacHON paboThI
B XUMHYECKOH 1a00paTopuH.
VBepeHHO BIIaJIeeT OCHOBHBIMU
npreMamMH paboThI B
XUMAYECKOH TabopaToOpHu C
COOJI0/ICHNEM HOPM TEXHUKH
0€30macHOCTH
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurtepuu oueHnBaHus pe3yjbTaToB 00y4eHUs

OreHka Ornenka OreHka Orenka
«HEyI0BJIETBOPUTEIbHOY «YAOBJIETBOPUTEIBHOY / «xopomoy / «OTJIHYHOY /
/ «HE 3aU4TEHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

OT max PEUTHUHIOBOM
OLICHKU KOHTPOJLSL

0T max peuTUHroBOM
OLIEHKU KOHTPOJIS

OT max pelTuHroBoi
OILIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

HOIIK-7.3. Obpabamvieaem u
uHmepnpemupyem
noyuenHbvle
9KCNEPUMEHMANbHbIE OAHHbLE

He 3naet metonsl 00paboTKH
9KCTICPHMEHTAIBHBIX JaHHEIX, B
TOM YHCJIEe CTATUCTHYECKUE;
IIpaBHJIa NPEACTABICHUS
IKCIIEPUMEHTAIIbHBIX JaHHBIX.
He ymeer onucsiBaTh
HPOBEICHHBIC IKCIICPHUMEHTHI;
BBITOJIHATh PACUETHI C
HCHOJIb30BaHUEM
9KCTIEPUMEHTAIBHBIX 1
CIIPaBOYHBIX TaHHEIX;
00pabaTEIBaTh MOJYIEHHBIX
9KCTIepUMEHTAIIbHBIC JAHHEIC;
BBICKA3bIBATH CBOIO TOUKY
3peHHs B 00CYKICHHN
Ppe3yJbTaToB; MIPOBOIUTH
OIIEHKY NIPAKTUYECKON
3HAYUMOCTH PE3yJIbTaTOB
uccnenosanus. He Bnaneer

MeToJ[aMu 00paboTKH
PE3yJIbTaTOB SKCIIEPHMEHTA,;
(M3HKO-XUMUYECKUM
anmapaToM pacyeTHO-
TEOPETHYECKUX METO/IOB JUIS
U3Y4YECHHS CBOMCTB BEIIECTB U
HPOLIECCOB C UX Y4acCTHEM

Cnabo 3HaeT METOJIbI
00paboTKH
9KCIEPUMCHTAIBHBIX JIaHHBIX, B
TOM YHCIIE CTATHCTHYECKHE;
MIpaBHJIa IPEACTABICHHS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
YacTH4YHO yMeeT OIHUCHIBATD
HPOBEICHHBIC IKCIICPHUMEHTBI;
BBITOJIHATh PACUYETHI C
HCIOJIb30BaHUEM
IKCIIEPUMEHTAIIBHBIX 1
CIIPaBOYHBIX JaHHBIX C
ounbkamu; 06pabaThIBaTh
MOTyYEeHHBIX
9KCIEPUMEHTAJIBHBIC JIAHHBIC;
BBICKA3bIBATH CBOIO TOUKY
3peHHs B 00CYKICHUH
PEe3yJBTaToOB; IIPOBOIUTH
OIIEHKY IPaKTUYeCKOU
3HAYMMOCTH PE3yJIbTaTOB
uccnenosanus. Cinabo Biajeer
MeToAaMH 00paboTKH
Pe3yJIbTaTOB IKCIEPUMEHTA;
(hU3UKO-XUMUYECKIM
anmapaToM pacyeTHO-
TEOPETHYECKUX METOMOB JUIS
W3Y4YEHHs CBOMCTB BEIECTB U
IPOIIECCOB C MX yYaCTHEM

Xopo1Io 3HaeT METObI
00paboTKH
SKCIIEPHMEHTAIBHBIX JAHHBIX, B
TOM YHCJIe CTATUCTHIECKHE;
TIpaBHJIA IPEICTABICHHS
9KCTICpUMEHTAIbHBIX JaHHBIX.
XO0poI1o yMeeT ONuChIBaTh
MPOBE/ICHHBIE YKCIICPUMEHTHI;
BBITIOJTHSTE PacueThl C
HCIIOIb30BaHIEM
9KCIIEPHIMEHTAIBHBIX 1
CNPABOYHBIX JAHHBIX;
00pabaTeIBaTh MOTYIEHHBIX
SKCIIEPIMEHTAIbHBIC TAHHEIE;
BBICKa3bIBAaTh CBOIO TOUKY
3peHust B 00CYXICHUN
Pe3yIbTaToOB; MPOBOIUTH
OLICHKY MPAKTHYECKOit
3HaYNMOCTH PE3YIIbTaTOB
HccnenoBanus. Xopouio
BJIaJieeT METOAaMu 00paboTKU
Ppe3yIbTaTOB SKCIIEPUMEHTA;
(DU3MKO-XUMHYECKHM
anmapaToM pacuyeTHO-
TCOPETUUCCKUX METONOB I
U3YyUCHUA CBOICTB BCIIICCTB U
MPOIIECCOB C UX YJacTHEM

OTINYHO 3HAET METOIbI
00paboTKH
SKCTICpIMEHTAIBHBIX JaHHBIX, B
TOM YHCIIE CTATHCTUIECKHE;
MpaBHJIA IPEACTABICHUS
9KCIIEPHIMEHTAIbHBIX JaHHBIX.
VYBepeHHO yMeeT ONNCHIBATh
MIPOBEICHHBIE YKCIIEPUMEHTBI;
BBITIOJIHSATE PacyeTsl ¢
HCTIONIb30BaHUEM
9KCTICpUMEHTAIBHBIX U
CIPaBOYHBIX JAaHHBIX;
00pabaTeIBaTh MOTYIECHHBIX
SKCTIEpIMEHTAIIbHBIE JAHHEIC;
BBICKa3bIBAaTh CBOIO TOYKY
3peHus B 00CYKACHUU
pe3yabTaTOB; IPOBOJHUTH
OLICHKY IPaKTHYECKOM
3HAYNMOCTH PE3yJIbTaTOB
WCCIIEJOBAHUS. Y BEPEHHO
BJIaJIeeT METOJaMU 00paboTKH
pe3yIbTaTOB HKCIICPHMEHTA;
(U3UKO-XUMHYECKUM
annapaToM pacyeTHO-
TCOPETHUCCKUX METOIOB It
U3YyUCHUSA CBOICTB BCIICCTB U
TIPOIIECCOB C UX yJacTHEM
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6. YYHEBHO-METOAUYECKOE OBECIHEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoreunsiii (HOH/ YKOMIUIEKTOBAH IMEYAaTHBIMU U3JIaHUAMH U3 pacyeTa He MeHee 0,25
9K3EMILIApPA Ka)XJ0ro U3 M3/IaHuM, YKa3aHHBIX HIDKE HA KaXJ0ro oOydarollerocs M3 4yucia JIUI,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOIIYIO JUCLUIUIUHY.

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

1.2 TumakoBa E.B. ®usndeckas xumusi. XuUMHUECKas TEPMOIMHAMUKA: YueO.mocodue /
E.B. Tumakoga, E.M. Typno, H.®. YBapos; 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. CnipaBouHo-OubOnorpadgpuyeckas 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.
Coxkomnona, A.A. Kanunauna; HI'TY um. P.E. Anekceesa. - H. Hosropoa, 2016. - 137 c.

6.3. MeTonnueckne yKa3aHusl, peKOMECHIAIUH U IPyrHe MaTepHuaJibl K 3aHATHAM

B cniucok «Meroanueckue ykazaHus, peKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM»
BKJIIOYAIOTCS METOJMYECKUE YKa3aHWA M PEKOMEHJALMU 10 MPOBEIEHUIO Ja0OpaTOPHBIX U
MPAKTUYECKUX YUEOHBIX 3aHATUN MO JaHHOW AUCLUIIIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannsle NPenooasamenimu:

3.1 IlepBoe Hayamo TEPMOAMHAMHUKHU. TepMOXUMHs: YUeOHO-METOJ. TOCOOME K IPAKT.
3aHATUAM 10 Aucl. "®duz.xumusa" Ans cTyn., odydaromuxcs Mo HarpasieHusM "buotexHonorus”
u "Xumnueckas TexHol." qHeBHOM dopmbl o0yuenus / HI'TY um.P.E.Anekceesa / T.H.Cokonoga,
E.I1.KomoBa, M.B.TemnoBa. H.Hosropon, 2020. - 31 c.

3.2 OmnpeneneHue HHTAIBINU THUIAPATOOOPA30BaHUS COJIM: YUeOHO-METOJ.I0Co0He K
nab.3aHATUSIM 1o Auci. "®Ouz.xumus" 11 CTy., 00ydaromuxcs Mo HanpapieHUusIM "XuMudeckas
texHojorus u "buorexnonorus" aueBHoi ¢opmbel oOyuenus / HI'TY um.P.E.Anekceea /
T.H.Cokomnosa, M.B.Temnosa. H.Hoeropos, 2021. - 13 c.

3.3 Bropoii mpuHIIMI TEpMOAWHAMHUKHN: METOJ. yKa3aHHs K IMPAKT. 3aHATHSAM I10 JTUCII.
"Ouz.xumus"  Uig CcTyd., OOydYalolMxcs IO HampaBieHUsM "XHUMHUYecKas TEeXHOJ.'",
"buotexHonorus», «DJIEKTPOHUKA M HAHORJIEKTPOHMKA', "MarepuanoBeeHUE U TEXHOI.
marepuanos"”, "Meramnyprus", Bcex ¢opm oOyuenns / HITY wum.P.E.AnekceeBa /,
B.P.Kapramos, T.H.Cokonosa, A.A. Kanununa, M.B.Yennokosa, E.Il.KomoBa. H.Hosropon,
2013. - 36 c.

3.4 XuMHuuecKkoe paBHOBECHE B MJICALHO-TA30BbIX PEAKIMIX: Y4eOHO-METO. TocCoOne K
MpakT. 3aHATHAM 10 Auch. "du3.xumus" s CTyd., OOYy4aloOmUXCS 10 HAMpaBICHUSIM
"Xumuueckass TexHoN." wu "buorexHomorusa" gHEeBHOW dopmbl  0o0yuenus / HITY
uMm.P.E.Anekceesa / T.H.Cokonosa, E.Il.Komosa, M.B.TemuoBa. H.Hosropogn, 2020. - 45 c.
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3.5 I'ereporennsie paBHOBECHsI B OJHOKOMIIOHEHTHOW CHCTEeME: Y4eOHO-METO/I. rmocooue
no auci. "®uz.xumus" anas cTynd., oOydaromIuxcs Mo HarpaBieHUsM '"XuMuueckas TeXHONI." u
"buorexnomnorusa" Bcex ¢opm ob0yuenuss / HITY wum.P.E.Anexceea / E.Il.Komona,
T.H.Cokonosa, C.B. [Tnoxos. H.Hosropox, 2021. - 29 c.

3.6 PacTBOpHBI HERNEKTPOIUTOB: MeTOA.1m0coOre K MPaKT.3aHATHIM 10 Juci. "dusndeckas
XUMUA", 119 CTY[., OOy4aroIuXcsl o HanpapiieHusM "buorexnomnorus", "Xumudeckass TEXHOIL.,
"DNeKTpOHMKAa W  HAHOZJEKTpoHHMKA", "MarepuajoBeieHMEe W  TEXHOJ.MaTepuajioB’,
"Mertamnyprus”, Bcex ¢popm obyueruss/HI'TY um.P.E.Anekceesa/T.H.Cokonosa, I"'.M.Mouaios,
E.Il. Komoga, O.B. Ky3una, A.A. Kanununa, B.P. Kapramos. H.Hosroposa, 2016. - 43 c.

3.7 WccrnenoBanne paBHOBECHS TOMOTEHHOW XMMHUYECKOW pEakllMd B pacTBope: YueOHO-
MeTOA. mocobue K Jad.3aHATHSAM 1o auch. "®Ouz.xumus" a8 CTyA., OOYYaIOUIMXCS 10
HampaBieHusM "Xumuueckas TexHosorus" u "buorexHonorus" mHEBHOH (GoOpMBI 00ydeHUs /
HI'TY um.P.E.Anekceea / T.H.Cokomnosa, M.B.TemunoBa. H.Hosropox, 2021. - 10 c.

3.8 dazoBbie paBHOBECHS JKUIKOCTh-TIAP B JIBOMHON cucTeMe: YUueOHO-METO. Mocodue K
nab. 3aHATUSIM 10 Juctl. "®u3.xumug" 1id CTy., 00ydaroluXxcs Mo HanpaBiIeHUsIM "XuMudeckas
texHojorus" u "buorexnonorus" aueBHoi ¢opmel o0yuenus / HI'TY wum.P.E.Anekceea /
T.H.Coxkonoga, E.Il.Komosa. H.Hosropona, 2021. - 22 c.

3.9 da3oBble paBHOBECHsI B JIBOMHON cucTeMe: YueOHO-METOJ. MocoOue K IPaKT.
3aHATHSAM 1o aucl. "®us.xumusa" Ajnd CTyA., oOydaroumxcs MO HampaBieHUsAM '"Xumuueckas
TexHol." wu "buorexHomorus" mgHeBHOH (¢dopmbl oO0yueHus/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.

3.10 Onpenenenre KOHCTAaHT XUMHUYECKOTO paBHOBECHsS M BeIHMUMHBI AG OKHMCIMTENbHO-
BOCCTAaHOBUTENBHON peakuuu 1o 3HadeHuto J/IC rampBaHnyeckoro anemMeHra: MeTon. ykazaHUs
K IPaKT. 3aHATUAM 10 Jucl. "dusndeckas Xumus'", Ui CTyA., 00yJaromuxcs M0 HalpaBJIeHUsIM
"Xumudeckast TexHoL." u "Bbuorexnonorus", Bcex ¢popm odyuenus / HI'TY um.P.E.Anekceepa/
B.P. Kapramos, T.H.Cokonosa, C.B. [lnoxos, T.A. Anukuna, A.A. Kamuauna, B.M. [Ipoxopos.
H.Hosropog, 2014. - 20 c.

3.11 KuHeTnKka XMMHYECKHX PEaKIHi: Y4eOHO-METON. TOCOOME K TPAKT. 3aHATHAM IO
nucit."duz.xumus" 11 cTyA., o0yJaromuxcsi Mo HampasiaeHusM " XuMuuyeckas TeXHOoJIorus" u
"buorexnonorusa" nHeBHON ¢opmbl oOyuyenus / HI'TY wum.P.E.Anekceea / T.H.Cokoroga,
M.B.TemnoBa. H.Hosropogn, 2021. - 39 c.

3.12 TlonsipuMeTpUYecKOe HCCIEOBAaHUE KUHETUKM KHCIOTHOM HWHBEPCHHM Caxapo3bl:
Metoa. ykazaHus K Jsab.3aHATUAM 10 Jucil."®duz.xumus" Uis CTyA., OOYdYalOIIMXCS 10
HanpasieHusM "Xum.texHonorua" u "buorexnonorus" nHeBHON (opmbl oOyuenus / HI'TY
uM.P.E.Anexceea / T.H.CokxomoBa, C.IO. Pamoctun, A.A. Kammawmna, B.P. Kapramos.
H.Hogsropon, 2014. - 27 c.

3.13 Kunernka WOOUpOBaHUS areToHA B KHCIOW cpele: Y4eOHO-METOA. MOcCoOue K
7a0.3aHATHSIM 10 auci. "®uz.xumus" uid cTyl., o0yJaromuxcs M0 HanpaBiIeHUsIM " XuMHUecKas
TexHosorus u "buorexnonorusa" aueBHoM Gopmbl oOyuenust / HI'TY um. P.E. Anexceesa / T.H.
Coxonosa, M.B. TemnoBa. H. Hosropon, 2021. - 29 c.

6.3.2 Memoouueckue ykazanus, paspavomannsvie HI'TY
3.1. Metoauyeckue pEeKOMEHIAIMUA IO OPTraHW3allid ayAUTOPHOW padoThl. [IpHHATHI
YuebHo-MeToaumueckuM coBetoM HI'TY um. P.E. AnekceeBa, mpotokos Ne 2 ot 22 anpens 2013 r.

DJIEKTPOHHBIN aJpec:
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http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara obpamenus 23.09.2015.

3.2 Meroauueckue peKOMEHIalUU 10 OPraHU3aluU U IJIAHUPOBAHUIO CaMOCTOSITEIIbHON
paboThl cTyneHToB mo aucuuiuinHe. [IpuHaTel YueOHo-meroqudeckum coBetom HI'TY um. P.E.
Anexceesa, nporokon  Ne 2 or 22 anpens 2013 I. ONEeKTPOHHBIN
anpec:http://www.nntu.ru/RUS/otd_ sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 VueGHoe mocobue «IIpoBeneHue 3aHATHN C MPUMEHEHHUEM HHTEPAKTHBHBIX (HOPM H
MeTronoB  oOyueHusi», Epmakoa T.M., MHWeamkwun E.I'., 2013 r. DiuekTpoHHBII
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALMOHHOE OBECINIEYEHUE JIUCLHHUIIJINHbI
VY4eOHbI mpouecc MO  AUCHMILUIMHE  oOOecrieueH  HEOOXOIUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PACIpOCTPAHSIEMOr0 MPOTPAMMHOIO OOECIHeueHHUs, B TOM YHCIIE
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUIUIMHE ompeneneH B Hactosimer PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB  HHGPOPMALHOHHO-TEIEKOMMYHUKAIIMOHHOH  CeTH
«HTEepHET», HEOOXOAUMBIX JJIsl OCBOCHHS TUCIHUTLIUHBI (MOTYJIs1)

[lepedyensb mporpaMMHBIX TPOYKTOB, UCIIOJIB3yEMbBIX TIPU MPOBEACHUU PA3TMUYHBIX BUIOB
3aHATUN MO TUCIUIUIMHE (OTKPBITHIM JOCTYM):

1.  Koncynsrantllmtoc [Dnexkrponnsiii pecypc]: CnpaBouHas mpaBoBasi cuctema. - Pexum
noctymna: http://www.consultant.ru/.
2. Hayunas  osnektponHas  OuOmmoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3. DnekrpoHHas 6ubamoTeyHasi cucreMa [[0BOHKCKOTO rocy/IapCTBEHHOTO YHHUBEPCUTETA
cepBuca [DneKTpoHHBIH pecypc]. — Pexxum goctyma:http://elib.tolgas.ru./ - 3arun. ¢ skpana.

4.  DnekTpoHHO-OMONMOTEYHas cucreMa Znanium.com [DIEKTpOHHBIH pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpsiToe 00pa3oBanue [ DICKTPOHHBIN pecypc]. - Pexxum mpocryma: https://openedu.ru/.
- 3arz ¢ 9KpaHa.

6.  Polpred.com. O630p CMU. Ilonnomexcmosas, mHoeoompaciesas 6asa oaunvix (B/])
[Dnexmponuwiii pecypc]. - Peacum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazwt Oanuvix Bcepoccuiickoeo uncmumyma HayyHoOU U MeEXHU4eCKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKmMpPOHHbBIU
pecypc]. - Peacum docmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8.  Vnusepcumemcraa ungpopmayuonnas cucmema Poccus [Onekmpoumuwiti pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepeyeHb NMPOrpaMMHOIO odecmeyeHHs] U MH(POPMALMOHHBIX CHPABOYHBIX
cucTremM

Taonuya 7 - Ilepeuens 31eKmpoHHbIX OUOTUOMEUHBIX CUCHIEM

Ne HaumenoBanmne IbC Ccbuika, Mo KOTopoit
ocymectasercs gocryn Kk IbC

1 KoHcynbTanT cryaeHTa http://www.studentlibrary.ru/

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

3 Opaiit https://biblio-online.ru/
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Tabnuya 8 - llepeuens npozpammnozo odecnevenus

IIporpammHoe o0ecnevyenne, UCMOJIb3yeMoOe B
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammuoe obecnevyenmne
CcBO0OOTHOT0 PACIIPOCTPAHEHUS

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

Open Office 4.1.1 (muneH3us
Apache License 2.0)

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

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumensust Ne
42470655)

Microsoft Office (nmumen3ust No 43178972)

Windows XP muw. Ne 65609340

Office 2007 s, Ne 43178971

Microsoft Windows XP Professional (iuuensus Ne
43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAlICHNE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (;muniensus Ne 65112135)

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

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

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepeueHb NpOQPecCHOHATBHBIX 0a3 JAHHBIX M HMH(OPMAIIMOHHBIX
CIPAaBOYHBIX CHCTEM, K KOTOpPbIM oOecreueH AOCTyn (yIaleHHbIH A0CTym). JlaHHBIM mepedeHb
HOJUIEXUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

B nanHOM paszzgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HalTW TOJNE3HYI A Kypca MHPOpPMalWio, B T.4. CTATUCTHYECKUE WM CIPAaBOYHBIE

JlaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KypCHI U T.JI.

Taonuya 9 - Ilepeuenv coepemennvix npogeccuonanrbHvlx 6a3 OAHHBIX U
UHGOPMAYUOHHBIX CRPABOUHBIX CUCHIEM
. OCTYII K pecypc aJIeHHBI
HanmenoBanue npogeccuoHaJIbHON 0a3b1 HAocty pecypey (ya
. JAOCTYII C YKa3aHUEeM
Ne AaHHBIX, HHPOPMALMOHHO-CIIPABOYHOM .
CCBHLIKHM/T0CTYN U3 JIOKAJIbHOM ceTH
CHCTEMBbI
YHHBEpPCHTETa)

1 baza fmaHHBIX CTaHIApTOB M PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnexkTpoHHas 0Oa3za M30paHHBIX CcTaTed  IIO )

2 P P http://www.philosophy.ru/
dbunocodumn
Ennuniin apxuB IKOHOMHYECKHUX " .

3 p http://sophist.hse.ru/data_access.shtml
COLIMOJIOTHYECKUX JAHHBIX
ba3ser gmamHRIX HammonanpHOro coBeTa 11O

4 N http://www.ncva.ru
OLIEHOYHOH JIeSITENLHOCTH
CnpaBoyHast MpaBoBas cucreMa .

5 JIOCTYT U3 JIOKAJIBHOM CEeTH
«KoncynprantlIrocy
NudopmanmronHo-cripaBoyHas cucreMa .

6 JOCTYT U3 JIOKAJIbHOW CeTH
«Texkcnepr»
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8. OBPA3OBATEJIBHBIE PECYPCBbI U151 UTHBAJIN/1O0B U JINILL C OB3

B T1abn. 10 yka3an mepeueHb OOpPa30BaTENbHBIX PECYpPCOB, HUMEIOMUX (OPMBI,
aJlalITUPOBAHHbIE K OrPaHMUYCHMSM HX 3/10pOBbs, @ TaKXKe CBEJCHHUS O HAJIMYUM CIIEUAIbHBIX
TEXHUYECKUX CpPEACTB OOYYECHHs KOJUIEKTUBHOIO M HHIUBUAYAJHHOTO IMOJIb30BaHMs. I[Ipu
3allOJIHEHUM TaOJIMIBl MOXKET OBITh MCIIOJb30BaHAa MH(OpMalUs, pa3MeLleHHas B IOJpasjelne
«[docrymuas  cpema»  cneumanusupoBanHoro pasnmena caidta HITY  «Cemenus 00
obpasoBaTenbHOM opranusaiui» https://www.nntu.ru/sveden/accenv/

Tabnuya 10 - Oopazoseamenvhule pecypcot 014 uneanuoos u auy ¢ OB3

CaeleHNs 0 HAJTUYUM CHIEIUAIBHBIX
TeXHHYECKHUX CPeJACTB 00yYeHHs
KOJUIEKTHUBHOT0 M HUHAMBH/YaJIbHOI0
M0JIb30BaHUS

Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
Ne NMPUCTOCOOJIEHHBIX IS MCIOJIb30BAHUS
HHBaJuAaMa 1 Junamu ¢ OB3

1 OBbC «KoHCYNIbTaHT CTYJEHTa» 03BYYKa KHHT ¥ yBeJIM4eHue mpudra

CIICOUAaJIbHOC MOOMIIBLHOE IMPHUIIOKCHHUC -

OBC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII

2
BOCITPOM3BOIUT TEKCThI KHUT M MCHIO
HaBUTALlUNA
3 OBC «Opaiit» BEPCUS TSI CIIA00BUIAITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJIUMOE J1JISA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA IO JUCHUIIJIMHE

VY4eOHbIC ayIUTOPHH JUIE  TIPOBEICHHUS 3aHATHH MO  JWCHUIUIMHE,  OCHAIICHBI
06OPYI[OB21HI/I€M U TCXHUYCCKUMU CPEACTBaAMU O6y‘IeHI/I$I, COCTaB KOTOPBIX OMPECACIICH B JTaHHOM
paszerne.

Taoénuya 11 - Ocnawgennocmo ayoumopuil U ROMeweHull 011 CAMOCMOAMENbHOU
padomuvl cmyoenmog no OUCYUnIuHe

Ilepeuenn
HaumenoBanue P
AYIIATO wii JIMIEH3UOHHOTI'O
Y pu . NPOrpaMMHOI0
Ne NMOMCIIICHUM AJA Ocﬂamem{och ayJIuTOoOpun P T —
B yueOHOH 1 MOMEIICHU U MOMeLeHU I PeKBHANTLL )
CaMOCTOATEJIbHOM
paGoTHI MOATBEPKIAAI0LIET0
JTOKYMEHTA
1. AxBaguctmmsrop 19—-4—-02—"3MQO"
2. Becwl anekTpoHHBIE Ta00paTOpHBIE
1331 3. llIxadbl CymInIbHBIE PA3THYHBIX

yaeOHas ayJUuTOpHUS IS
MPOBEJICHUSI TPAKTHYECKUX U
Ja00PaTOPHBIX 3aHATHH,
TPYIIOBBIX W MHIUBUIYATbHBIX
1 KOHCYJIbTalluH,
TEKYIIEro KOHTPOJIS U
MPOMEXYTOYHOH aTTecTalun
(xadenpa "HanoTrexnosoruu u
omotexHonorun” r. Hikuuit
Hogropon, yin. Mununa, 24)

MOIU(UKAIINA U CTPaH-U3TOTOBUTEINEH
4. Illka¢b1 BEITSKHBIE

5. Pepakromerp

6. bans BoasgHas

7. TepMocTaThl pa3HBIX
MIPOU3BOIUTENEH

8. d0TO3IEKTPOKOIOPUMETP
K®K-2MI1

9. Xpomarorpad

10. I'eneparop BogoOpoaa

11. KanopumeTp GOTOIIEKTPHUSCKUN
koHueHTpannoHHbI KOK

12. CriextpohOTOMETPBI pa3InIHbIX
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HaumeHnoBaHue Tepeuens
- JJUIOECH3UOHHOI0
ayJUTOPHIi U
NoOMeIleHuil 11s OcCHALIEeHHOCTDH AYIUTOPUH NIPOrpamMMHoro
Ne . . . o0ecneyeHus.
yqeﬁﬂon 44 MNOMEIIIEHUHN U ITOMEIICHUN PeKBH3HTEI
CaMOCTOSITEJILHOM
paGoThi MOATBEPKIAIIIET0
JOKYMEHTA
MIPOU3BOIUTENCH 1 Mo rUKamit
13. MarauTHbIE MEIIAJIKN
14. MexaHuyecKue MEIIaIKy
15. BakyyMHbIe HAacOCHI
16. Llentpudyru
17. Xumudeckas 1abopaTopHas mocya
18. Xumuueckue peakTUBBI It
MIPOBEICHUS JIJA0OPATOPHBIX pabOT
1247
yaeOHast ayqUTOPHS IS
MIPOBEJICHUS 3aHATUH 1. Jocka menoBas -1 mr.
JIEKIIHOHHOTO U 2. Pabouee mecto cTyaenra Ha 150 gen.;
2 CEMHHAPCKOT0 THIIA, 3. Pabouee mecto mpemomaBatens — 1
TPYIIIOBBIX U MHAUBUIYATbHBIX | IIT.
KOHCYJIbTallUH,
TEKYILEro KOHTPOJIS U
MIPOMEKYTOYHOM aTTeCTalluKi
1221
MynpTuMeAuiHAS ay IUTOPUS
(nnst mpoBeACHUS 3aHITHIA 1. Tocka menosas -1
JIEKLIMOHHOTO Y CEMUHAPCKOT0 ) ) 1. Windows XP, Prof, S/P3
10 o, rpyHl‘[OBBIXIPiI 2. Pabouee mecto cTyaeHTa Ha 50 yer; (nommucxka  Dream  Spark
5 MBIy AT HBIX 3. 1'3a60qee MeCTO mpemojaBarens — 1 Premium, J1OroBop
KOHCYJTbTaLHiL, TEKYILCrO L Heperocios  MymsTHMEiiHOS gngél 1\;/0(;3 or 25H.g251 4\1/3/;77K
KOHmOH:T?e?T,Z;&;SYTOqHOH obopyzosaie (ymmnveiiiii | po il 2021
" MIPOEKTOP, IKPaH, HOYTOYK)
(xadenpa "HanorexHomoruu u
ouorexunogorun" r. Huxuumit
Hosropon, yn. MunnHa, 24)

10. METOAUYECKHUE PEKOMEHJALIMHN OB YYAIOIIUMCA
1O OCBOEHUMIO JNCHUITJIMHBbI

10.1. O0mme MeTOAMYECKHE PEKOMEHIANMH I O0y4YaloIMXCS 10 OCBOCHHIO
AUCIUIIJIMHBI, 06pa3OBaTeﬂbe1e TEXHOJOTNH

OOyuenne mno mgucuuiuinHe «DU3NYECKass XUMHUS» OCYIIECTBISIETCS B CIEAYIOIINUX
dbopmax:

1. AynutopHsie 3aHATHS (JICKIIHUH, TAOOPATOPHBIE 3aHATHUS, IPAKTUUCCKUE 3aHSITHSA).

2. CamocTosiTenpHas paboTa cTyeHTa (MOAr0TOBKA K JIEKIHUSIM, JIJA0OPATOPHBIM 3aHATHSIM,
JIOKJIabl C TPE3EHTALUSIMH, UHIUBUAYalbHAsl KOHCYJbTAIUS C IPETOJaBaATEIEM ).

VYueOHBINE MaTepuay CTPYKTYPUPOBAaH H HW3Y4YEHUE JUCIHUIUIMHBI TMPOU3BOJUTCA B
TEMaTHUYECKON MocienoBaTenbHOCTH. KaxaoMy 1a00paTOpHOMY 3aHSTHIO M CAMOCTOSITEIbHOMY
M3YYEHUIO MaTepuaia MpeAlecTBYeT JeKIUs Mo JaHHoW Teme. O0ydaroniyecs caMOCTOSTENbHO
MPOBOJAT MPEABAPUTENbHYIO MOJATOTOBKY K 3aHATHIO, MPUHUMAIOT AKTUBHOE U TBOPYECKOE
ydacTue B OOCYKJIEHUU TEOPETUUYECKHX BOMPOCOB, pazbope MpoOJIEeMHBIX CUTyalluii U MOHMCKOB
IIyTE€H UX PELICHMUS.

OrnrcaHue MoCIeI0BaTeIbHOCTH ACHCTBUN 00yJaroIerocs:

[Ipu u3yyeHuu Kypca cieayeT BHHUMATENIbHO CIYyIIaTh U KOHCHEKTUPOBATh MaTepHall,
W3JIaraéMblii HAa ayAMTOPHBIX 3aHATHAX. [N ero NOHMMaHMS M KadyeCTBEHHOIO YCBOEHUS
PEKOMEHIYeTCs CIIEYIOLIas TOCIEN0BATEIbHOCTD ACUCTBUM:
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1. Tlocme okoHuaHUWsS Y4YEOHBIX 3aHSITHNA JUIS 3aKPEIJICHUS Marepualia MPOCMOTPETh U
00JlymMaTh TEKCT JICKIIUH, TTPOCIYIIAHHOW CEroJIHs, pa3o0parh paccMoTpeHHbIe pumepsl (10- 15

2. Ilpu moAroToBKe K JIEKIUH CIEAYIOIIEro THS MOBTOPUTH TEKCT MpPEIbIIyIeH JeKIuH,
MOJlyMaTh O TOM, Kakast MOKeT ObITh cienyromas tema (10-15 Munyr).

3. B Teuenme Hemenu BHIOpaTh BpeMs Il pabOTHI C JIMTEPaTypOll B AIIEKTPOHHON
oubmmoreynoi cucreme (o 1 gacy).

4. Tlpu moAroToBKE K JIaOOPaTOPHOMY 3aHSTUIO NMOBTOPUTH OCHOBHBIEC MOHSTHUS 1O TEME,
U3YYUTh TpPHUMEpHL. Pelias KOHKPETHYIO CHUTYallMio, — MPEABAPUTEIBHO TOHATh, KaKOU
TEOPETUUECKHI MaTepual HY>KHO HCIOIb30BaTh. HaMeTUTh IJ1aH pelieHus, monpodoBaTh Ha €ro
OCHOBE pemuTh 1-2 3amaumn.

[lo uroram Tekyliel ycHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABIEHA OLEHKA II0
POMEXYTOYHOW aTTeCTAllMM B COOTBETCTBHU 332 HAOpaHHBIMH 3a ceMecTp Oayutamu. CTyIeHTHI,
BBITIOJTHUBIIIME BCE 00sI3aTENIbHBIC BU/BI 3alJIAHUPOBAHHBIX YUEOHBIX 3aHITHHA K MPOXO0XKICHUIO
IIPOMEXYTOUHOM aTTecTaluu (3K3aMeH).

Pe3yabTaT 00yueHusi cuutaercsi cOPpMHPOBAHHBIM HA NMOBLILIEHHOM YPOBHE, €CIIU
TEOPETUUECKOE COJIEp’KaHNEe Kypca OCBOEHO MOJHOCTHIO. [Ipu ycTHBIX coOeceqoBaHUSX CTYIEHT
MCYEPIBIBAIOIIE, TOCIEI0BATEIBHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; CBOOOIHO
CHpaBisieTCsl C 3ajJa4aMH, BONPOCAaMU M JPYTMMH BUAAMHU 3aJaHUN, HCIIOJIB3YeT B OTBETE
JOTIONTHUTENIbHBIA MaTepuan. Bce mpemycMoTpeHHbIe paloueit ydeOHOIl mporpamMmoi 3agaHus
BBIIIOJIHEHBl B COOTBETCTBHM C YCTAHOBJICHHBIMH TPEOOBAHUSMH, CTYACHT CIIOCOOCH
AHAIM3UPOBATh IMOJIyUEHHBIE pPE3YyIbTaThl, MPOSBISET CAMOCTOSTEIBHOCTh MPH BBINOIHEHUU
3a1aHUM.

Pe3yabraTr 00ydyeHusi cuuTaercss cGOpMHPOBAHHBIM Ha IMOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOE COJEpKAHUE Kypca OCBOEHO MOJHOCTBIO. [Ipu ycTHBIX cobecenoBaHUSIX CTYIAEHT
MOCNe0BATENbHO, YETKO M JIOTHUECKH CTPOMHO W3NaraeT y4eOHbIM MaTepuan; CIpaBIlseTcs ¢
3a/layaMM, BONPOCAMHM M JPYTMMM BUJAMH 3aJaHuM, TpeOyIOIIMX MPUMEHEHUsI 3HaHUM; Bce
MpeyCMOTPEHHbIE paboueill yuyeOHON mMporpaMMoil 3afaHusl BBINOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMH TPEOOBaHUSMH, CTYACHT CIOCOOEH aHAIM3MPOBATH TOIYUYEHHBIE PE3yJIbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

Pe3yabTaTt 00yueHusi cuuTaercss HecOPMHPOBAHHBIM, €CJTH CTY/ICHT P BHIMOJTHCHUN
3a/laHuil He JEMOHCTPHUPYET 3HAaHUN y4eOHOTOo Marepuala, JOMyCcKaeT OIMMOKU, HEYBEPEHHO, C
OOJBIIMMH 3aTPYIHCHUSMHU BBITIOJNHSCT 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOJWMBIX YMEHHH,
KayeCTBO BBIMOJHEHHBIX 33J]aHUI HE COOTBETCTBYET YCTAHOBIEHHBIM TPeOOBaHUSIM, KAUYECTBO UX
BBITTOJIHEHHS OIIEHEHO YMCIIOM OajIOB HMKE TPEX MO OIEHOYHOH CHCTEME, YTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

10.2. MeToauueckue yKa3aHusi sl 3aHATHI JIEKIITHOHHOTO THIIA

CrynenTam, 4TOOBI XOPOIIIO OBJIA/IETh YYEOHBIM MaTEpHAIIOM, HEOOXOJAMMO BHIPabOTATh
HABBIKM TPABWIBHOW M TUIaHOMEpHOUW pabothl. Ilepen HayamoMm JNEKIMOHHBIX 3aHATHH HAJIO
MPOCMOTPETh BCE, YTO OBUIO CJAETAaHO B MPEABIIYNIUH pa3. DTO MO3BOJHMT COCPEIOTOYHUTH
BHUMaHHE M BOCCTAHOBUTH B MaMATH YK€ UMEIOLIUECS 3HaHUS MO JaHHOMY mpeamery. Kpome
TOTO, TAKOW METOJ TIOMOJXKET JIydIlle 3allOMHHTHh KaK CTapoe, TaK W HOBOE, YIUIYOWT IMOHUMaHUE
TOTO U JIPYroro, TaK Kak MPU STOM yCTAHABIMBAIOTCS CBSI3U HOBOTO CO CTapbIM, YTO SIBISIETCS HE
TOJIEKO 00SI3aTeNIbHBIM, HO M OCHOBHBIM YCIIOBHEM TJyOOKOTO OBJIQJCHHS MarepuaioM. Yewm
JeTalbHee U3y4aeMOoe aCCOIMUPYETCS C M3BECTHBIM paHee, TeM MPOYHEEe COXPAHSETCS B MaMATH U
OBICTpEe BCIIOMHHTH, KOT1a TpeOyeTcs.

[Ipuctynmas K U3Y4EHHIO HOBOTO MaTepuaia, HEOOXOAMMO COCPEIOTOYUTHCS, T.€.
CKOHIICHTPUPOBATh BHUMAHHE U HE OTBJIEKATHCS OT BHIOJIHAEMOM pabOThI, TOMHS, UTO YKEJIaHUE
3alIOMHUTh SIBJISIETCS TapaHTUEH YCHEIHON paboThl, OTCYTCTBHE K€ BOJU K 3allOMHUHAHUIO
cHIKaeT 3PHEKT BOCTIPUATHSL.
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Cnepyer T1NOMHMTB O TOM, UTO 4Yepe3 JIEKIMIO IE€pelaeTcsi HE  TOJIbKO
CHUCTEMAaTU3UPOBAHHBIA TEOPETUUYECKUN MaTepuasg, HO M IIOCTUIAEeTCS METOJMKAa HAY4YHOIO
UCCIICIOBAaHHS U YMEHHE CAaMOCTOSATENBHO paboTaTh, aHATM3UPOBATH PA3ITMYHOTO POAA SBJICHUS.

3anuchiBaTh HA JIGKIIMM HEOOXOAMMO TJIaBHOE, HE CTpeMsACh 3aMKCUPOBATh BCE CIIOBO B
cioBo. BrIOpath ke riaBHOe 0e3 MOHMMaHMS MpeIMeTa HeBO3MOKHO. Hamuume coOCcTBEHHOTO
KOHCIIEKTa JICKIUH I[IO3BOJISIET €Ille pa3 O3HAKOMHTHCS, MPOAYyMaThb, pa3o0paTbCcsi B HOBOM
MarepHale, Tak Kak HeOCTaTOYHO XOPOILIO MOHATHIE BO BPeMs JICKIMH MOJOXKEHHUS MOTYT OBITh
BOCCTAaHOBJIEHbl B IAMSTH, CONOCTABJIECHbl C JPYTMMH, IOJAYMAaHBbI, JIOIMNOJHEHBI, YSICHEHbI H
pacuIpeHsl C MOMOIIBI0 Y4eOHOH JINTepaTyphl. 3alMCH SBISIOTCS MOCOOUSAMU ISl TIOBTOPCHHUS,
JIAF0T BO3MOKHOCTb OXBaTUTh COJIEP>KAHUE JIEKIIUU U BCErO Kypca B LIEJIOM.

IIpu 3TOM XOpOIIO OBIAAETH COJEPIKAHUEM JIEKIIUH — 3TO:

- 3HaTbh TEMY;

- IOHUMATh 3HAYE€HUE U Ba)KHOCTb €€ B JAHHOM KYpCE;

- YETKO MPEACTABIISATH IUIAH; - YMETh BbIICIUTh OCHOBHOE, IJ1aBHOE;

- YCBOMUTD 3HaUEHUE MPUMEPOB U WILTOCTPALIUMT; -

CBA3aTh BHOBb ITOJyYEHHBIE CBEACHUS O MPEAMETE UM SIBJICHUU C YK€ UMEIOIIUMHUCS;

- IPE/ICTABIATh BO3MOKHOCTh U HEOOXOJUMOCTh IPUMEHEHHUS [TOJIyYEHHBIX CBEICHUM.

Cy1iecTByeT HECKOJIBKO OOIIMX MPaBUI pabOTHI HA JEKIUU:

- JICKIIMH TI0 KAXJIOMY IpPEAMETY 3allMChIBaTh YAOOHEE B OTACIBHBIX TETPAIAX, OCTABIISS
HIMPOKHE OIS ISl IOMETOK;

- K IPOCIYIIMBAaHUIO JIEKUUN CIEAYeT T'OTOBUTHCS, YTO IO3BOJUT B MPOILECCE JIEKLMU
OTJENUTh [JIABHOE OT BTOPOCTENEHHOTO;

- JIGKIUW HEOOXOAMMO 3aIlMCBhIBaTh C CAMOT0 Hayalla, TaK KaK OHO 4acTO OBIBACT KIFOYOM
KO BCEH TeMme;

- TaKk Kak JIOCJIOBHO 3alKcaTh JIEKLIUIO HEBO3MOXXHO, TO HEOOXOIMMO B KOHCIIEKTE
oTpakaTb: (OPMYJbI, OIpPENENEHUsl, CXEMBbl, TPYAHbIE MECTa, MBICIH, NPUMEPbI, (GaKThl U
MOJIO)KEHHST OT KOTOPBIX 3aBUCUT IIOHUMaHWE TJaBHOTO, HOBOE U  HE3HAKOMOE,
HEoNyOJIMKOBaHHbBIE JaHHbBIE, MaTepHall OTCYTCTBYIOLIMIA B yueOHUKAX U T.I1.;

- 3aMKChIBAaTh HA/I0 CXKATO;

- BO BpeMs JIEKLIMH Ba)XKHO HENPEPHIBHO COXPAHATh pabouyr0 yCTAaHOBKY, YMCTBEHHYIO
AKTUBHOCTD.

N3ydyeHne TeOpeTHUECKOTO MaTeprala B JAHHOM Kypce HE OIpaHUYMBAETCs TOATOTOBKOM K
JeKUusM U paboTON Ha MJAaHHOM BHJE 3aHATHI. JIeklMOHHas YacTh Kypca OpraHHMYecKd
B3aMMOCBSI3aHa C WHBIMH BHJaMHU palOT: HalMCaHWEM KypcOBOW palOThl, ydacTHEM B
nabopaTOpHBIX padoTax, MOJATOTOBKOM M Cladel 3adeTa/sK3amMeHa Mo AUCIUIUIMHE, B CTPYKType
KOTOPBIX TaK)Xe OOJIbIIIOE 3HAUEHHE UMEET CaMOCTOsATENbHAs paboTa CTy/ICHTA.

10.3. MeTtoauyeckue YKa3aHHMs 10 OCBOCHHMIO JHCHHUILUIMHBI Ha J1a00OpaTOpPHBIX
padorax

JIaGopatopHble pPabOTHI MO3BOJSIOT NPHOOPECTH CTYACHTAM YMEHHS pabdoTaTh C
XUMHYECKIMH PeareHTaMu, TOCYI0Oi U MPUOOPaMH, OCYIIECTBIATh XUMUYECKAN IKCTIEPUMEHT |
IPOBOJUTH NEPBUYHbIE HAy4HbIe HcciienoBaHus. B naboparopHbie pabOThI BBEJCHBI HJIEMEHTHI,
TIOBBIIIAIONINE WHTEPEC CTYACHTOB K HUM M MX IMO3HABATEIBHYIO aKTUBHOCTH. J[Jsi TOBBIIICHHS
MO3HABATENIbHOM aKTUBHOCTH CTYJEHTOB U MPUOOPETEHHs] UMH MEPBUYHBIX HABBIKOB HAYYHOTO
UCCIIC/IOBAaHMSI, B OTH KIACCHYECKHE JIa0OpaTopHBbIE paOOTHI BBEACHBI DJIEMEHTHI HAaYYHOTO
UCCIIE/IOBaHMsI, KaK-TO:

a) BBIOpATh OJUH M3 MPEUIOKEHHBIX PEAKTUBOB ISl MPOBENCHUS PEAKIMU U OICHHUTH
pe3ysbTar;

0) OOBSICHUTH MPOTEKAHWE OHOW PEAKIIMU W HE MPOTEKAHHWE JPYroM, Ha TEPBbIA B3TJISA
oJ00HOH, peaKInu;

B) MpeacKa3aTh MPAKTHYECKOE 3HAYECHWE TOW WM WHOW PEaKIMH, COMPOBOXKIAIOIICHCS
HEOOBIYHBIM 3P (HEeKTOM, U T. 1.
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Ha mnaGopaTopHBIX 3aHATHUAX TPUBETCTBYETCS aKTUBHOE YydacTue B OOCYXIECHUU
KOHKPETHBIX CUTyalliii, CocOOHOCTh Ha OCHOBE NOJYYCHHBIX 3HAHHMHA HAXOAWUTh Haubojee
3¢ PEeKTUBHBIE pEIICHUS TIOCTABICHHBIX MPOOJIEM, YMETh HaXOAUTh MOJE3HBINA JONOIHUTEIbHBIN
MaTepUall 0 TEMATUKE 3aHATHH.

CryneHTy peKOMEHAYETCS CIAEAYIOLIasi CXeMa IOATOTOBKH K JJAOOPaTOPHOMY 3aHSTHIO:

1. O3HaKOMUTBCA C IUIAHOM 3aHATHS, KOTOPBIA OTpa)kaeT COACPKAHUE IPENIOKEHHOU
TEMBI.

2. IIpopaboTaTh KOHCIIEKT JICKITUH.

3. [IpounTarh OCHOBHYIO U JONOJHUTEIBHYIO JINTEPATYPY.

B mpouecce moarotoBku K J1aOOpaTOPHBIM 3aHATHAM, HEOOXOOMMO 00paTuTh ocoboe
BHUMAHHE Ha CAMOCTOATEJIBHOE M3YyYECHHE PEKOMEHJOBAaHHOM nuTeparypsl. [Ipu Bcell mosiHOTE
KOHCIIEKTUPOBAaHUS JIEKIMUM B HEH HEBO3MOXXHO M3JIOKUTh BECh MaTepuan H3-3a JIMMHUTA
ayIUTOPHBIX 4YacoB. IloaToMy camocrositenpbHas padoTa ¢ ydeOHUKaMH, YIeOHBIMU ITOCOOHSIMH,
HAay4YHOM, CIPAaBOYHON JMTEpaTypoil, MarepuaiamMu MNepUOAUYECKUX u3AaHuil u HMHTepHeTa
aBiseTcss HauOosee 3(PQPEKTUBHBIM METOJOM IMOJTYYECHHs JOMOJHUTENIBHBIX 3HAHHM, MO3BOJSET
3HAYUTENIbHO aKTUBH3UPOBATh TMpollecc OBIafeHus uHGopMaluel, crnocoocTByeT Oolee
rIyOOKOMY YCBOGHHUIO HM3y4yaeMoro wmatepuana, (GOpMUPYET Y CTYIACHTOB OTHOIIEGHHE K
KOHKpeTHOH mpobsieme. Bece HOBbIE MOHATHS 1O M3y4aeMOl TeMe HEOOXOAMMO BbIyYUTh HAU3YCTh
Y BHECTH B IVIOCCapUi, KOTOPBIN 11€1€cO000pa3HO BECTU C CaMOI'0 Hayasia U3y4eHHs Kypca.

1. OTBeTUTHL Ha BOIIPOCHI IJIaHa TAOOPATOPHOTO 3aHSATHS.

2. BbINOJIHUTE AOMAIIIHEE 3aJaHUE.

3. [Ipu 3atpynHeHusx chopMyIHpoBaTh BOMPOCH! K MPENOAABATEIIO.

Pesynbrar Takoit pabOThl HOHKEH MPOSBUTHCS B CIIOCOOHOCTH CTYJIEHTa CBOOOJHO OTBETUTH Ha
TEOPETUYECKHE BOMPOCHI, BBHICTYNATh M y4aCTBOBATh B KOJIJIEKTUBHOM OOCYXIEHHU BOIIPOCOB
M3y4aeMOW TEeMbl, MPABUIHHO BBIIOIHATh MPAKTHYECKUE 3aJlaHUs, KOTOpbIE Nar0Tcs B (OHIE
OLICHOYHBIX CPEJICTB AUCLUIUINHBI.

10.4. MeToau4eckue yKa3aHusi 0 CAMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosiTenbHass paboTra oOecrneyuBaeT MOJATOTOBKY OOydYaromlerocs K ayIuTOPHBIM
3aHATUSAM U MEPONPUATUAM TEKYILEro KOHTPOJS M MPOMEKYTOUHOW aTTeCTalluu MO U3ydaeMou
TUCHUTUTHHE. Pe3ynbTaThl 3TOM TOJATOTOBKH TPOSIBISIFOTCS B AKTUBHOCTH OOYYaroIIerocs Ha
3aHATHSIX W B KayeCTBE BBIMOJIHEHHBIX MPAKTHYECKUX 3aJaHUil W JIpyrux (QopM TEKYIIEro
KOHTPOJISI.

[Ipu BHIMONHEHUM 33JaHUM JJIs1 CAMOCTOSITETILHOM PabOThl PEeKOMEHAyeTcs MpopabdoTKa
MaTepUAJIOB JIEKIIMH MO KaKIOW NPONACHHONM TeMe, a TakKe H3YyYEHHE PEKOMEHIyeMOUH
JUTEpaTyphl, IPEACTABICHHON B pa3jene 6.

B mpormecce camocToATeNnbHON pabOTHl MPH HM3YYCHUH JUCIHUIUIMHBI CTYACHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIN3UPOBAHHBIX AyTUTOPUAX ISl CAMOCTOSTENBHOM paboThI
(ykazano B Tabm. 11). B aymutopusx wMeercs JOCTyNm Yepe3 HHPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHON
cpene yauBepcutera (OQMOC) u anexrponHoit onbnuoteunoit cucreme (3bC), rie B aneKTpoHHOM
BUJIE pAacIoNiaraloTcsi y4eOHble M yueOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
UCTIOJIB30BaHBI JJIs1 CAMOCTOSITEITFHOW Pa0OTHI IPH U3yYCHUHN JTUCITUTUTAHBI.

Jnst oOydaromuxcs 1Mo 3a04Hoi (opme OOydeHusi camocTosiTeNbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4eOHOM 1eATeIbHOCTH.

10.5. MeToauyeckue yka3aHus JJisl BbITOJHEHUs] KOHTPOJIBLHBIX padoT
IMpu m3yuyenun kypca «®Pusndeckas XUMHUS» HPOBOIUTCA 5 KOHTPOJIBHBIX paboOT o
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paszenam QUCLUIUIVHBIL.
B xonTponbHyo pabotry Ne 1 BXOAAT BOHpPOCH MO NEPBOMY Hadaly TEPMOAMHAMUKH,

TepMOXHUMHH, 3aKOHY ['ecca u 3akony Kupxrodda: 3amanue 1- 30 (1o BeIOOpY mpernogaBaTens) u3
MeToauueckux ykazanuil: I[lepBoe Hauano TepmoauHaMuku. Tepmoxumus: YueOHO-METO.
nmocoOue K MPakT. 3aHATUAM 10 aucil. "duz.xumus" st cTya., 00yJaronuxcs mo HanpaBICHUSIM
"buorexnomorus" w "Xumudeckas TexHOJ." gHEeBHOW ¢opmbl o0yuenus / HITY
um.P.E.Anekceesa / T.H.Cokonosa, E.Il.Komosa, M.B.TemuoBa. H.Hosropogn, 2020. - 31 c.

B xoHTpOnbHYI0 padoTy Ne 2 BXOIST BOMPOCH IO HAMPABICHHOCTH XUMUYECKUX PEaKIInH,
BBIUMCJICHUIO KOHCTAHTHI PABHOBECHS, BIUSHUE PA3INIHBIX (PaKTOPOB HA COCTOSTHUE PABHOBECHSI .
3anava 1-25 (mo BeIOOpY MpemnogaBaTelis) U3 METOAMUYECKUX YKa3aHUW: XUMUYECKOE paBHOBECHE
B UJCANbHO-TA30BBIX pEaKIMiIX: Y4eOHO-METOA. MocoOHe K TMpakT. 3aHATUAM MO JHUCI.
"Ouz.xumus" I CTyA., OOYYarOIIMXCS 1O HampaBieHUsAM 'XHUMHYECKas TEXHOIL" U
"buotexnonorus" aueBHoW (opmbl o0yuenus / HI'TY wum.P.E.AnekceeBa / T.H.Coxoinoga,
E.IT1.KomoBa, M.B.TemunoBa. H.Hosropon, 2020. - 45 c.

B xouTponbHyto pabory Ne 3 BXOIAT BOMPOCH IO TE€TEPOTCHHBIM PABHOBECUSIM H
(a30BBIM NIEpexoaaM B OJJHOKOMIIOHEHTHOM cucTeMe: BapuaHT 1-24 (1o BEIOOpY IpenogaBaTesis)
U3 METOOUYECKHX YKa3aHWW: ['ereporeHHble paBHOBECHS B OJHOKOMIIOHEHTHOM CHCTEME:
YuebHo-MeTon. mocodue nmo muct. "®wuz.xumug" A8 CTyA., 00ydaromUXCsi MO HaIpaBICHUSM
"Xumuueckas TexHol." u "buorexnonorusa" Bcex ¢opm obyuyenus / HI'TY um.P.E.Anekceena /
E.IT1.Komoga, T.H.Coxonosa, C.B. ITnoxos. H.Hosropox, 2021. - 29 c.

B xontponbHyio paboty Ne 4 BXOAST BOMPOCHI MO TE€TEPOrCHHBIM PABHOBECHSIM U
¢da30BBIM TIEpexo/iaM B OJJHOKOMIIOHEHTHOM cucTeme: BapuaHT 1-24 (o BBIOOPY Mpemno1aBaTessi)
U3 METOAUYECKMX YKa3aHWW: ['ereporeHHble paBHOBECHS B OJHOKOMIIOHEHTHOM CHCTEME:
®a30Bble paBHOBECHS B IBOMHON cucTeMe: YueOHO-MEeTOI. OCOOHE K MPaKT. 3aHITHUSIM IO TUCL.
"Ouz.xumus" A CTyA., OOydarommxcs Mo HampaBieHHsM "XUMHUYecKas TEXHONI." U
"buotexHonorus" JTHEBHOM (bopMbI o0yuenus/HI'TY uM.P.E.Anekceesa/
[''M.Mouanos, T.H.CokonoBa, E.Il.Komoa, O.B.Ky3una, B.P.Kapramos. H.Hosropon,
2015. - 37c.

B xontponbHyto paboty Ne 5 BXOAST BONPOCHI MO KHUHETUKU MPOCTHIX U CIOKHBIX
XUMHYECKHX pEeaKlUd, OMpeNeNieHne WX TMOPSIAKOB HHTETpalbHBIMU U U depeHnanIbHBIMU
METOJIJaMH, 3aBHCHUMOCTH CKOPOCTH peakiMuu OT Temmeparypbl: BapuaHT 1-20 (mo BbeIOOpY
MpEenoiaBaTeisa) M3 METOAMYECKUX YKazaHui: KuHeTnka XWMHUYECKHX peakuuid : YdeOHO-
METOJ.IMI0COOME K TpakT. 3aHATUAM MO0 aucil."®du3.xumus" st cTya., oO0ydarommxcs To
HanpasieHusM " Xumudeckas texHosorusa" u "buorexHonorus" nHeBHOH ¢GopMbl oOyueHus /
HI'TY um.P.E.Anekceesa / T.H.Cokonosa, M.B.Temnosa. H.Hosropon, 2021. - 39 c.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISAI OCBOEHUSA U CIUIIJINHBI
TunoBbie KOHTPOJIbHBIC 33/IaHNS WJIH HHbIE MaTepHaJbl, HCOOXO0JUMBbIe ISl OLCHKH
3HAHUH, YMEHHN i, HABBIKOB M (MJ/IM) ONBITA B X0/I€ TEKYIero KOHTPOJISl yCIIeBaeMOCTH
Bonpocel, nHANBUAYaIbHBIE 33JaHUSI U 33]Ja4U [TPEJICTABICHBl B METOJIMYECKUX YKA3aHUAX
K IPaKTUYECKUM U JTabopaTopHbIM 3aHsTusM [3.1 — 3.13], mpencraBneHHbIX B 11. 6.3.
Ilpumepvt munoewix 3a0anuii:

11.1.1. TunoBsle 3a1aHNs K NPAKTHYECKUM (CEMUHAPCKUM) 3aHATHAM

Tema 1.1. IlepBoe Hauyano TepmoanHaMuKu. [IpuinokeHne NepBoro HaA4YaJIa TEPMOAMHAMUKHI
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K MAeaJILHBIM ra3am
- [IepBbIii 3aKOH TEPMOAMHAMUKH JIJIs1 HJCATBHOTO ra3a UMEET CIASAYIOIINN BU/I:

8Q = ¢, dT + RT v,
V

BrerancnuTe Komu4ecTBO TEIUIOTHI Qp, €cliu cucTemMa u3 COCTOSIHHS 11Vq MEepexoauT
M30TEPMUYECKH B COCTOsTHUE T1V7; KOJMYECTBO TEIIOTHI Q2 IpH mepexojie CHUCTEMBbI U3
cocrosiHust 11V, B coctosiHue T,Vp; KOMMYEeCTBO TEIUIOTHI Q3 MpH Mepexoje CHUCTEMBI U3
coctossHUs 11V1 B coctostHUE T,V1; KOMM4ecTBO TEIUIOThl Q4 MpU Mepexojie CUCTEMBI U3
cocrosaus T2V B cocrosinue T,Vo. Ilpu pacyerax momaratb, 4to Cy = const. [lokaxute
rpadudecku cymmy Temior Qi + Q2 m Qs + Q4. IMokaxkure, uro Q1 + Q2 # Q3 + Q4. Kakoit
BBIBOJI UIX ATOTO clieayeT? Berauciure TemioTy MUKINIeCKOro mporecca.

- Borunciute paboty uaeaapaoro raza (OW =PdV) mo nytu

|_1 (P]_Vl —> P1V2), L2 (P1V2 —> Psz),

|_3 (P]_Vl —> P2V1), L4 (P2V1 —> P2V2)
U 110 IIyTH

L' (TwV1 > TwVy), Lo (TwVo > ToVy),

Ls' (T1V1 — ToVy), Ly (ToV1 — ToVs).

OxapakTepu3yiiTe ¢ TOUYKH 3peHUs TepMOAMHAMHUKHU TyTu L1, Ly, Ls, Ls u L1', L2',
Ls', Ly Tlokaxwure rpadudecku KoanuectBo pabotsl Ha mytH (L1 + Lp), (L3 + L), (LlI + L,
), (Lgl + L4I ). Kakoii BBIBOJ ClieiyeT U3 MOJIyYeHHbIX pe3yiabTatoB? [Tokaxute, uro W(L; +
Lo) #W (Ls + Lo u W(Li' + L") # W (Ls' + Ls'). Berumcure W B kpyroBom mpormecce
T]_V]_ —> T1V2—) T2V1 —> T]_V]_.
- OIMH MOJTb OJTHOATOMHOTO HJICAJILHOTO Ta3a MEePEBOIUTCS U3 COCTOSIHUS CO CIICAYIOIINMU
napameTpamu: Pp = 2:10° Ma, V1 =224 1, T1 = 596,3 K, B cocrosiHuE, XapaKTepuzyemoe
napameTpamu: P; = 2:10° IMa, V,=12,2 n, T, = 298,15 K. Beruucnure paboTy, KOJIUYECTBO
TEIUIOTHI, U3MEHEHUS BHYTPEHHEH SHEPTUU U SHTAIBIINH B 3TOM IpOIIecce.

Tema 1.4. Boluuciienne Tena0BbIX 3¢ (PeKTOB B CTAHIAPTHBIX peakuusx, 3akoH ['ecca
AyZnHUTOpHBIE 3a1a4u:
- Bpramcnure sHTamemuioo  ruapatooOpazoBanus — NaHoPO42H,O, ecnu sHTanbmus

pacTBOpeHHs 3Toi conu paBHa 1,58 k/[x/Momnb, a SHTaIBIMS pacTBOPEHHS OE3BOAHON COMH
NaH,PO, paBaa —23,62 kJ[»/MOJIb.

- Berancnure cranaapTHyro sHTanbnuUo npu 298 K peakuun
Fezo3(Kp) + 2Al (xkp) > Al,O3 (xopyrm) T 2Fe (o)

10 CTAaHAAPTHBIM SHTAJIBIINSAM CIIEIYIOIINUX PEAKIIMN:
Fe20sxp) + 3Hom = 2F€ (o) + 3H200) — 35,33 kI,

2Al (1p) + 3/2051) = Al203 (kopynn) — 1675,69 K1k,

H, (i + 17202 ) = H20 (5 — 285,83 xIx.

- Boruncnure crangapTHyto 3HTanpnuio npu 298 K peakuuu
FeO(Kp) +CO = Fe @+ CO2

M0 CTaHAAPTHBIM SHTAJIBIUAM CIIEIYIOIINX PEaKIIUA:
FeOp) + Ha () > F€ (o) + H2Op) — 20,98 k/Ik,

CO (i + 1207 1y = CO2 () — 282,98 k1K,

HoOp) = Ha () + 1/207 () + 285,83 xJIx.

Tema 1.5. 3aBUCHMOCTD TEMJIOEMKOCTH H TEIJI0BOr0 d(ppeKkTa peakiuu 0T TeMNnepaTypbl.
Ypasuenue Kupxrogpda



- Mcnonp3yst cripaBOYHbIE JaHHBIC, BBIYMCIUTH CTAHAAPTHBIM TEIUIOBOW 3((EeKT peakuuu npu
750 K: CH3CHO(y) + H; () = CoHsOH
aleTalbICTUL 9TaHOJ

Tema 1.7. Iloctyanar Ilnanka. Pacyer adcoIl0THON S3HTpPONINHU
- Ha ocHoBaHMM HMKETIEPEUMCIICHHBIX JIaHHBIX BBIUMCIUTH dHTponuto 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
CO
P, 3,612 | 12,028 | 20,248 | 29,106 | 36,653 |42,462 | 47,710 |52,164
Jlx/Moas-K
T,K 140,92 | 162,03 | 192,03 | 201,74 | 240,09 | 260,86
0
F, 55,944 | 60,732 | 67,872 | 88,074 | 87,318 | 86,898
Jlx/monb K
AH?

Temnepatypa mnasnenus SO; paBHa 197,64 K,
kunenus 263,08 K, terora ucnapenus 24,9336 J[x/Mob.

it =7.4298 Jlx/Monb, TemrepaTrypa

Tema 2.2. PacueT paBHOBECHOT0 COCTABAa XHMHUYECKOH PeaKIUM MO TEPMOIMHAMHYECKHM
JaHHBIM

- Beruucaure cocraB paBHOBECHOW CMECH B PEAKLIUU

CiHs = CoH; + CoHy,
UKJIO0YTEH
nporekaromed npu 7 = 1000 K u obmem naBneHun P = 1,01325.10° Ila, ecin B
HCXOJHOM COCTOSTHUH BCE YYACTHUKH PEAKIIUU B3ATHI B CTEXHOMETPHUECKUX COOTHOIICHHSIX.

Tema 6.1. OnpegeieHne TePMOANHAMHYECKHX  XapPaKTEePUCTHK
BOCCTAHOBHMTEJIBHOM PEAKIIUH 110 JJICKTPOXMMHYECKHM JAHHbIM

- PaccumraiiTe akTHBHOCTH 3JIEKTPOJIMTA M CPEAHION HMOHHYIO akTUBHOCTH B 0,1m pactBOpe
XJIOpUJIA KalbLys IpH 25 0C, ecom cpeaHuit HOHHBIN K03 duIeHT akTuBHOCTH paseH 0,518.

OKHCJIUTECJIbHO-

- PaccunTaiite MmomstibHOCTB pactBopa Na;SO4, nMetoliero nounyto cuity 0,24 MOJIb/KT.

- PacrBopumocts AQCI B Bozme nipu 25 o°c paBHa 1,33 10" mons/kr. Paccunraiirte CTaHJAPTHYIO
sHepruro ['mb6ca nmst peakiuu:
+ ;
AQClaw) = AG pp) + Clpp).
Paccunraiite pacrBoprmocts AJCI B 0,01m pacTBope HUTpaTa Kasusl.

- CocTaBbTe CXeMy TaJbBaHHUECKOTO DIIEMEHTa, B KOTOPOM MIPOTEKAET PeaKIus:

Ag® +Br =AgBr
Paccuuraiite cranpaptayro OJC snementa mpu 25 °C, m3smeHenue CTaHJapTHON (yHKIUHU
['n606ca, KOHCTaHTy paBHOBECHs U pacTBopUMOcTh AQBr B Boze.

Tema 7.1. MeToab! onpesiesieHHs NOPSIAKOB XMMHYECKUX PeaKI Uil
- Onpenenure HHTErpaIbHBIM METO/IOM MOPAIOK U KOHCTAHTY CKOPOCTH PEaKLIUU, MPOTEKaIOLIeH
npu 30°C u HavanbHBIX KOHLIEHTPALMSIX peareHToB, paBHbIX 0,068 M, 1o ciieyromuM JaHHbIM:

t,c C, M t,C C, M
1222 0,056 3720 0,041
2083 0,050 5340 0,036
2695 0,045 7200 0,030
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- OnpenenuTe YacTHHIN MOPSIIOK 1O (PEHUITU30IMAHATY B PEAKLIUU:

0
=z
CgHsNCO+CH3OH —» CgHsNH—C
OCH;

[Ipyu mpoBeneHWM OIBITOB C Ha4YaJlbHOW KOHIEHTpamued crnupra 1,5 M Obuln monydeHsl
CJIEAYIOLIME 3HAaYEHUS HAYaJIbHBIX CKOPOCTEH IIPU KOHLIEHTpALUsAX (GeHUIN30LMaHaTa:

[CsHsNCO]o, M 0,02 0,03 0,06
Vo, MOJIB/IT'C 0,296 0,456 0,756.

Homamnee 3amanue (3amava 1.2.10; 1.2.27 n3 Meroauyeckux ykaszanui: CokosoBa T.H.,
Komoga E.Il., YennokoBa M.B., Kanununa A.A., IIpoxopoB B.M., Kapramos B.P. «Kuneruka
xummuaeckux peakuuiny HI'TY, 2012. 37 c.).

Tema 7.2. KuHeTHKa CJOKHBIX XUMHYecKHX peakuuid. [locienoBare/ibHbIe peaKkHu.
I[Ipuban:keHHbIEe METOAbI AHAJIN32 KHHETHYECKUX CXEM.

- IIpn u3yuyenun peakuuu Hy + Br, — 2HBr skcnepumentanbHO ycTaHOBHIIM, YTO CKOPOCTb
oOpazoBanus HBr B unrepBane temneparyp 501-575 K BbIpakaeTcsi KHHETUYECKUM YPaBHEHUEM:

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

Jist peakuiuu ObLT PEITIOKEH CIEAYIOUIHA MEXaHU3M PEaKInu:

\Y

Br, <L, 2

Br' + H, —Z > HBr + H-

H + Br, B+ Br

H + HBrk—k4s> H, + Br

Br' + Br ——Brn,

I/ICHOHBSyﬂ METOL KBAa3UCTAlTMOHAPHBIX KOHLICHTpaL[I/Iﬁ, OIIPEACIINTEC COOTBCTCTBUC

npeiaraéMoro MexaHu3Ma HKCIEPUMEHTAJIbHO HalJIeHHOMY KHHETHYECKOMY YpPaBHEHUIO U
BBIPA3UTE KOHCTaHTBI CKOPOCTH K K Yyepe3 KOHCTaHTHI DJIEMEHTAPHBIX CTaJANN pEaKuu.

IHapaniejbHble peakun

- Peakuus pasjiokeHust BEIECTBA A POTEKAET HapauIEbHO 110 TPEM HaIPaBIEHUSIM:
Ky
—» B

ko

A—1—=>C

Lk . D
KoHIleHTpanuy MmpoayKToB B CMECH Yepe3 5 MHH MOClie Havana peakuud pasusl  [B] = 3,2

monb/i, [C] = 1,8 monw/n, [D] = 4,0 moaw/n. Onpenenure KOHCTaHThI ckopocTh Ki, Ko, K3, eciu
nepuoJ noiypacmnaaa Beniectsa A paseH 10 MuH.

Homamraee 3amanne (3amava 2.2.10 w3 merogmueckux ykazanui: Coxonosa T.H., Komonra E.II.,
YennokoBa M.B., Kanununa A.A., Ilpoxopos B.M., Kapramos B.P. «Kunetuka xumuueckux
peaxumiiy HI'TY, 2012. 37 c.).
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OOpaTtumble peakun

- Hcnonp3ys SKCHepUMEHTAIbHBIE JaHHbIE 3aBUCMMOCTH TEKyIeHd KOHILEHTpauuu [3-
OKCHKpPOTOHOBOTO 3(upa OT BpEMEHHM I PEaKUUU H30MEpH3aluu B-OKCHKPOTOHOBOTO 3dupa
(A) B ameroykcycubiii 3¢up (B) mpu 25°C, Hailigure KOHCTAHTBI CKOpocTH mpsmoi (K1) u
obpatHoii (K1) peakuuu, eciyu M3BECTHO, YTO KOHEYHAs, HE M3MEHSIOUIASACS KOHIICHTpalums [3-
OKCHUKPOTOHOBOTO 3¢upa coctaBuia 0,078 M:

t,u 0 71,8 145,5 2158 2643  333,3 3835 506,6
[A], M 0366 0,277 0,215 0,174 0,152 0,130 0,121 0,100.

Tema 7.3. Bausinue TemMmepaTypbl Ha CKOPOCTb XMMHYECKOW peakuuu. YpaBHeHHe
AppeHnyca

- DHeprusi akTUBAIlMM PEaKLMU HOAUPOBAHMS 3,3-ITMMETWILHUKIONPO-IIEHa B METaHOJIE paBHA
11,44 kxan-M™, koucranTa ckopoctu 1ipu 5°C paBHa 3,49-102 x/monb-c. Onpenenure KOHCTAHTY
ckopoctu npu 15°C 1 BeNMMUUHY NPEIIKCIIOHEHIUATBHOIO MHOKHUTENS.

Tema 7.4. OnpenesieHue NapaMeTpoB aKTUBALMU. Y paBHeHHe DiipUHTIa

- Ilpu wuccrnenoBaHWW KHHETHKH peakiuu pomanupoBanus N-Cl-ctupona ObUIM TOTyUYCHBI
CIIEYIOINE JaHHBIC:

t,°C 40 50 60

k-10°, n/momb-c 0,99 2,02 3,97.

Haiinure ananurudecku u rpadudecku sHepruro aktusanuu, AH”, AS™, AG™ stoii peakuuu.

11.1.2. TunoBble 3agaHusi Ajs J1a00paTOPHBIX padoT

JlaGopaTopHas pa6ora «OnpeneneHue JHTATBINH THAPATO00PA30BAHUSA COJIN)
KoHTponbHbIE BONIPOCHI:
1. Pabora u Temnora kKak (opMbl Nepenayd BHYTpeHHEW sHepruu. [lepBblil mpuHIMI
TEPMOJUHAMHKHU.
2. TenoBoil 3pPexT XUMHUYECKON peakuu, TEOPETUIECKHE OCHOBBI 3aKoHa ['ecca.
3. Ucnonp30oBaHue SHTANBINN 00pa30BaHMsl BEIIECTB U SHTAIBIIMNA CrOpaHus s pacyeTa
TEIUIOBBIX () (PEKTOB XMMHUUECKUX PEAKIIHUMA
4. 3aBUCUMOCTb TEIUIOBOro 3(deKkTa XMMUYECKOH peakiuu OT TeMIepaTypbl. 3aKoH
Kupxroda.
5. Cxema yCTaHOBKH.
6. [IpuHIKI onpeneneHus TEMI0Thl PACTBOPEHHUS.
7. Ucnonb3oBanue 3akoHa ['ecca i ompeaeneHHs TEIUIOTHI THAPATO00pa30BaHuUs COIH
10 TEIJIOTaM PACTBOPEHHUS.
7. PacueTHble HOpMyIIBL.
8. [Topsimok BBIMOTHEHUST PAOOTHI.
9. Pacuet HaBecOK coieil UIst BHITOTHEHUS paOOTHI.

JlaboparopHasi padora «UcciieroBaHue paBHOBeCHSI TOMOTe€HHON XMMH4YeCKOW peakuuu B
pacTBope»

KoHTponbHbIE BONIPOCHI:

[{ens paboTHI.

TepMoaAMHAMHUYECKOE YCIIOBHUE PABHOBECHUS (C BBIBOJOM).

Kax BeIpakaeTcs XMMHYECKHI MOTEHIIMAI KOMIIOHEHTOB PACcTBOPA.

Kak Bpl moHMMaeTe TMIOTETUUECKOE COCTOSIHUE.

Kaxk onpenennTs paBHOBECHBIE KOHIICHTPALIUH PEAreHTOB.

agrONE
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6. Ilopsmok BeIONHEHHS PaOOTHI.
7. OO0paboTKa IKCIIEPUMEHTAIILHBIX JIAHHBIX.
8. Amnanus 3ajaHusl.

JlabopaTtopnass paGora «®a30oBble pPaBHOBeCHS KHUAKOCTH-IAP B OJHOKOMIIOHEHTHOM
cHucTeMe»
KoHTpoJIbHBIE BOIIPOCHL:

1. Yro HazwiBaroT (azoii?

2. B ueM 3akimoyaroTcs YCIOBHS CTaOWIBHOCTH (pa3? (MOSICHUTh HAa 3aBUCUMOCTH
XMMHUYECKOT0 MOTEHILIMAa OT TEMIIEPATyphl).

[TpaBuno ¢a3 ['nboca.

BriBoa ypaBHenus Knaysuyca-Knaneiipona.

Omnpenenenre TEPMOIMHAMUYECKUX (DYHKIUH U1 Iepexoaa K11

MeTtoasl ompeseneHus 3aBUCUMOCTH JaBJICHHSI HACBIIIEHHOTO Mapa KHAKOCTHU OT
TEMIIEPATYPHI.

Cxema yCTaHOBKH CTaTUYECKOTO METO/Ia.

8. Tlopsnok BeimoHEHHs pabOTHI

oks®

~

JlabopaTopnasi padora «®a30Bble pABHOBECHS KIIKOCTh-NIAP B IBOIHOM cucTEME)
KoHTponbHbIE BONIPOCHI:

UYro HazpiBaeTcst pactBopoM? Kiraccudukamnus pacTBOpOB.

[Ipu3Haku uaeansHOroO pacTBOpa.

XUMUYECKUE MOTESHITUAIBI KOMITOHEHTOB PAaCTBOPOB UACATBHBIX U COBEPIICHHBIX
3akoH Payus.

Jlmarpamma COCTOSIHHSL COBEpPIIEHHBIN pacTBop-niap. OTKIOHEHUS OT 3aKoHa Payus.
JlnarpamMmbl COCTOSTHUS pealbHBIN pacTBOp-Map. A3€0TPOMHBIE TOUKH.

[TpuHIUT TOCTPOEHUS THArpaMM COCTOSHUSI.

[Tops 1ok BEIMOTHEHUS PAOOTHI.

Pacuer 00b€eMOB KOMITOHEHTOB PacTBOPA 3aJaHHOTO COCTaBa (C MPOBEPKOIN).

CoNR~ LN E

JlaGopaTopnast pabota «OnpeaejieHHe KOHCTAHTbI XMMUYECKOr0 PABHOBECHS U BeJIHYHHbI

AG OKHCIUTEIBHO-BOCCTAHOBHUTEIbHBIX peakuuii mo 3HavyeHuo J/(C rajibBaHHYeCcKOro
3J1eMEeHTa»
KoHTponbHbIE BONIPOCHI:

1. Kakoe ycTpoilCTBO Ha3bIBalOT TrajibBaHMYECKUM 3yieMeHTOM? (Cxema TIajJbBaHHYEeCKOTrO
snemenTa. Crnoco0 3amucH.

2. TepmopnHaMUYECKHE Pa3TUYUs XHMUYECKOTO U SJIEKTPOXUMHUYECKOTO B TATbBAHUYECKOM
3JIEMEHTE CII0Cc00a MPOBEACHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIUH.

3. UTO Ha3BIBAIOT HJIC TATBBAHUYECKOTO dJIEMEHTA?

4. VYcnoBus onpeneNeHusl paBHOBECHOW 3JIC TaIbBAHUYECKOTO 3JIEMEHTA.

5. Ilpu kakux yclIOBHSIX 3/C TaJbBaHUYECKOTO 3JI€MEHTa MOXET ObITh MCIOJb30BaHA IS
OTIpesieNIeHUs] TEePMOJUHAMUYECKUX XapaKTEPUCTUK OKHCIMTEIbHO-BOCCTAHOBUTEIHHOM
peakuun?

6. Ompenenenus yepes 3/C TaTbBaHUYECKOTO 3JEMEHTAa KOHCTAHThI PaBHOBECHsI, CBOOOTHOM
sHepruu ['n66ca, SHTATBIUU U SHTPOIIUN OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM peaKuu

7. TlopsaoK BBIIOJIHEHUS pabOTHI.

6. JlaGoparopnas pabora «IloJsipuMeTpuYecKoe HCCIeI0BAHHE KHHETUKHM KHCJIOTHOM
UHBEPCHH CAXaPO3bD»
KoHTponbHbIE BONIPOCHI

1. Yrto HaA3BIBAIOT CKOPOCTHIO XUMUYECKON peakiun?

2. Kax sKcriepMeHTaJIbHO OTIPENIeNsIeTCs] CKOPOCTh XUMHUECKOW peakuu?
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LCo~N kAW

10.
11.
12.
13.
14.
15.

OCHOBHOH NOCTYJIaT XUMUYECKOW KUHETUKH
OCHOBHOE KHHETUYECKOE YpaBHEHUE.
DU3UKO-XUMHUYECKHUI CMBICII KOHCTAHTBI CKOPOCTH PEAKLIUH, MOJIEKYJIIPHOCTH.
[TopsaoK CII0KHOM peakIuy, HHTETPaIbHbIM METOJ, ONIPEACIICHHUS.
Merton boneHmreitHa B aHaIM3€ KHHETUYECKUX CXEM
MexaHu3M peakiui MTHBEPCUU Caxapo3bl IPU KUCIOTHOM KaTaju3e.
BriBox ypaBHeHus peakuuu metoaoM boaenmreliHa. Kakoil mOpsIoOK peakuuu Cieayer
oxkunate? Coryacyercs Jid 3TO ¢ XUMHUEH peakiuu?
NHTerpanbHOE ypaBHEHUE PEAKIIMU TIEPBOTO MOPSIJIKA.
[TonstpumeTpryecKuii METOJ MPOBEIECHUS KHHETUYECKOTO SKCIIEPUMEHTA.
Uro noHuMaroT 1oja TepMUHOM HHBepcua? [loueMy yroun BpamieHust U3MEHSET CBOM 3HAK?
YCTpoiCTBO U IPUHIUIT pabOThI MOISIPUMETPA.
Kaxk onpenensiercss KOHCTaHTa CKOPOCTH Yepe3 YTkl BpalleHus?
[Topsinok BBIMONMHEHUS PAOOTHI.

7. Jlaboparopnas pabora «KHHeTHMKA TrOMOreHHBIX XHUMHYecKHMX peakunuii. H3ydenue
KHHETHKH HOIMPOBAHUSA aALlETOHA)»
KoHnTponbHbIe BOpoch

1.

HBOoNoO O RWDN

13.

14.
15.
16.
17.
18.
19.
20.

0.
. BBIBOJT KNHETHYECKOTO YpaBHEHUs HOAUPOBAHMS alleTOHA IO MpeasiaraeMoi cxeme?
12.

UTto Ha3bIBalOT CKOPOCTHIO XUMUYECKON peaKkuu?
Kak 3kcriepuMeHTaIbHO ONPENESAETCSl CKOPOCTh XMMUUYECKON peakiun?
OCHOBHOH NOCTYJIaT XUMUYECKON KUHETUKU
OCHOBHOE KHHETUYECKOE ypaBHEHUE.
PU3HKO-XNUMHYECKHUI CMBICI KOHCTAHTBI CKOPOCTH PEAKLINN, MOJIEKYJIIPHOCTH.
ITopsoK CII0KHOM peakiuy, METOJbl ONpeIeIeHUs OOIIEro MopsIKa, YACTHOTO MOPSAIKA.
JuddepeHunanbHbli METO/] ONIPEAETICHHS YaCTHOTO MopsIKa o auerony? Homxy?
WHTerpanbHbIil METO OnpeiesieH st OOIIero Mopsiika peakuu?
WuTerpanbHoe ypaBHEHHE peakliy IEPBOro MOPsIKa, BTOPOTo, TPEThEro?
Meron boneHITeliHa B aHaIU3€ KHHETUYECKUX CXEM.

Kakoil nmopsiok mo iHony cienyer 0XHJaTh, UCXOJS U3 IMOJYYEHHOIO KHHETHYECKOTO
ypaBHEHUA?

Kakoil Buj Oyzner uMeTh KMHETHYECKash 3aBHCHMOCTh TEKYyILEH KOHIEHTpaluu iojxa oT
BpEMEHU?

Yro HazpIBaroT Katanuzaropom? [louemy peakiiuio OTHOCAT K aBTOKATATUTHYECKUM?
3aBUCHT JIM CKOPOCTh PEAKIINU OT KOHIIEHTPAIUH KaTalnu3aTopa?

[Touemy B pabote ucnonb3yercst u3obrrok HCI?

Kak ckopocTh peakinu 3aBHCHT OT TEMITEPATyphI?

VYpaBHeHue AppeHuyca.

VYpaBHenue Diipunra. OnpeeseHne akTUBalMOHHBIX ITAPaMETPOB.

[Topsiok BeIONTHEHUS PaOOTHI.

11.1.3.TunoBbie Bonpockl (3agaHus) 1JI YCTHOrO (IMCbMEHHOI0) Onpoca
JIEKTIUS Ne 2
IlepBoe Hauajio TepmoauHamMuku. [Ipusioxkenne nepBoro HaA4YaJIa TEPMOAUHAMUKHN K

nacaJbHbIM Ira3am

TUIIOBBIE BOIIPOCHI JJIAd TI'PYINIIOBOI'O OBCYXJIEHUSA HA

JIEKIIMOHHBIX 3AHATUAX:

1

. Cucrema yyacTtBoBajia B CJIO)KHOM (PH3MKO-XMMHYECKOM Ipolecce. B kakom ciydae

MOYKHO yTBEp>KAaTh, UTO CyMMapHasi paboTa, COBEpILIEHHAsI HaJ CUCTEMOM, Oy/leT SKBUBAJICHTHA
BBIJICTIMBIIICHCS TemioTe?
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2. Hcxons u3 mepBOro MNpUHIUINA TEPMOJMHAMHUKHU, IOKaXKHUTE, 4YTO NIpHU aguabaTHOM
pacIIMPEHUH UICAIBHOIO T'a3a B IIyCTOTY TEMIIEpATypa ra3a He MEHAETCA.

3. Ilouemy nipu aaabaTHOM PACHIMPEHUN PEaThbHOIrO Ta3a B MyCTOTY TeMIIepaTypa raza He
OCTaEeTCsI HOCTOSTHHOM ?

4. Yemy paBHO HM3MEHEHHUE OHHTAJIBIUMU I JOOOr0 YUCTOrO BEIIECTBA B IPOLECCE,
IIPOTEKAOILEM IIPH OCTOSTHHOM 00beMe.

5. UeMy paBHO U3MEHEHHME BHYTPEHHEH 3HEPTUH U SHTAJIIBIIMU B U30JIMPOBAHHON cucTteme?

6. CtymeHT crenan ommOKy B pabodeM >KypHalsle, OMUCHIBASI OMBIT MO KaJOPUMETPUU B
oombe: «Ilockompky AH = AU + PAV, a onsIT npoBOAMIICS MPH MOCTOSIHHOM 00beme, To AH =
AU ». Kakyto ommoKy 10myCTHII CTyI€HT?

7. B H301upOBaHHON CHUCTEME MPOTEKAET PEaKIMsl CropaHusl BOJOpOJa C 0O0pa3oBaHUEM
AKHUJIKON BOJbI. VI3MEHsIeTCs JIn BHYTPEHHSS SHEPTUs U SHTAIbIMs cucTteMbl? YemMy paBHa TersoTa
npoiiecca?

8. Temmora — ¢yakiums mponecca. [To 3akony ['ecca TemioBoit 3pPeKT peakiuu He 3aBUCUT
OT IyTH nporiecca. Ecth yin 31ech npoTuBopeure? Jlaiite 00bsICHEHHE.

9. KakoBa cBsi3b MeXIy SHTalblIMEW M BHYTPEHHEW SHepruedl xumuueckoil peaxiuu? B
KaKHX CIIy4asX MOKHO IpeHeOpeub pa3HULIeH MEXly SHTaIbIINEN U BHyTpEHHEHN aHepruei?

11.1.4. TunoBble 3aaHUs 1JI51 KOHTPOJIbHOH PadoThI

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

BAPUAHT 1.
1. WM3o0pa3ute cxemMaTudyecku TpapuK 3aBUCUMOCTH KOHCTaHThl paBHOBecuss Kp ot
TEMIIepaTyphbl, €Clii B JaHHOM UHTEpBaJle TEMIEPaTyp TEIUIOBON AP PEKT peakIy paBeH HYIIO.

2. Koncranrta paBHOBecHs UJeallbHO-Ta30BOM peakiuu

CO+H,0s5CO, +H,
npu 970 K paBHa 1. CnenaiiTe BBIBOI O TOM, B KaKyl0 CTOPOHY MOMIET peakilus, €Clii UCXOIHas
peaKIoHHass CMeCh MMeeT cieayromuii coctaB (B MoabHBIX mporieHTax): 50% CO, 15% H,0,
20% CO, u 15% H>.

3. 3aBHCHUMOCTb KOHCTAHTbI paBHOBECHSI HJI€AIbHOM T'a30BOM pEaKIMH
2C3Hg S C2H4 + C4Hs
ot temneparypsl Mmexkay 300 K u 600 K onucsiBaercst ypaBHEHUEM
InK =-1,04 - 1088/T + 1,51-10%/T?
Paccunraiite AG?, AH?, AS? ipu 400 K.

4. Tennora o6pazoBanus PClsyy) B cranmapTHbIX ycnosusx npu 298 K pasna - 456,6 x/[x/Monb.
Kak Hy)XHO M3MEHUTD JIaBJICHHE M TEMIIEpaTypy, YTOObl yBEeNUIUTh paBHOBEeCHBIH Bbixoq PCls B
peakiuu ero oopa3zoBaHus?

BAPUAHT 2.
1. {ns peakiu PClsy S PClsy + Clyry mpu 523 K addextnBHast KoOHCTaHTa paBHOBECHS paBHA
1,8:10° ITa. Yemy paBHa crenenb auccormanyu PCls mpu aToit Temneparype u o01iiem 1aBieHHEM
B cucreme 1,8- 10° Ma?

2. KoHlleHTpalmoHHass KOHCTAHTa PaBHOBECHUSI PEAKIIMKU
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Ca(OH),(s) S Cal (o) + H20(n)
npu 772 K pasma 0,4-10° Ila, a npu 807K - 0,8-10° ITa. Cumtas BeqHunHy TEIioBoro >ddexra
peaKry MOCTOAHHOM, HAHIUTEe KOHCTAHTY paBHOBECHs 3TOM peakiuu ripu 750 K.

3. Benmmunna Kp' ecTh KOHCTaHTa PAaBHOBECHUS PEAKIIUU
3/2 Hz(r) +1/2 Nz(r) S NH3 )
a Kp” ecTh KOHCTaHTa PaBHOBECHUS PEAKIIMI
3 Hz(r) + Nz(r) S 2 NH3 )
byner nmu pasnuna B BenmumHax Kp' w Kp” mpu omumHakoBoii Temmepatype? Hanmmure
KOJIMYECTBEHHOE cooTHolIeHne Mexay Kp' u Kp”.

4. KoncranTa paBHoBecus: Kp peakuuun

CO (o +H20u) S Hapy + COy
paBaa 1 mpu 930 K. Kakoro coctaBa HYXHO B35Thb HCXOIHYIO cMmech, uTtoObl mpu 930 K
paBHOBecHas cMmech conepxaina rmo 20% momn. CO, u Ha.

BAPHUAHT 3.
1. Iocne Toro xak Hekoropoe koiauuectBo Moneir NOCI (- 6bu10 BBenteno B cocyn npu 500 K, B
CUCTEME YCTaHOBUJIOCH PAaBHOBECHE:
2NOCI (y S 2NO ¢+ Cl2 ()
OO6miee gaBiaeHUE B COCY/IE 1,01325-10° a, a napiuaibHoe pasHoBecHOoe naBienne NOCI pasuo
0,64- 10° ITa. He WCIIOJIb3Ysl CIIPABOYHBIE TAHHBIE, PACCUUTANTE BEIIMUNHY AGosoo .

2. Ilpu cmemenun 1 monsa BemectBa A ¢ 1 monem BemectBa B B pesynbraTe XMMHYECKOH
peakuuu

A +2B S AB:
B paBHOBECHOW cMecu obpazoBanach 0,2 Moib BeniectBa AB2. Onpenenure 4ncieHHOe 3HaUEHUE
3 PEeKTUBHON KOHCTAHThI PAaBHOBECHI 3TOW peakluu npu odmem nasienun 1,01325: 10° Ia, ecnu
BCE BEIIECTBA HAXOATCS B U/1€aJIbHO-TA30BOM COCTOSTHUU.

3. Koncranra paBHOBecusi razodazHoil peakiuu wuzomepm3anuu mu3odbopueona (CioHi;OH) B
6opueon pasHa 9,43 npu 503 K. Cmech 7,5 r 6opHeona u 14 r n3060pHeoIa IOMECTHIIU B COCY/]
obbemoM Si u BeaepxkuBaniu nipu 503 K 1o goctwkenust paBHOBecHsi. PaccumTaiiTe MOJbHBIE
JI0J1s1 U Macchl OOpHeoIa U M3000pHEOIIa B PABHOBECHON CMECH.

4. TIpu 298 K rernora obpazoanuss CH3Cl () paBna -82,0 x/[)/Moub, a TemioTa 0Opa3oBaHuUs
CH3Br( paBHa -35,6 k/l>x/Monb. YKaxuTe, Kak 3aBUCHT OT TEMIEPAaTypbl KOHCTAHTa PABHOBECHS
TOW M APYrod peaxiyu; i KaKol M3 peakliuii KOHCTaHTa PaBHOBECHs CHIIbHEE U3MEHSEeTCs PU
M3MEHEHUH TemnepaTypsl BOiu3u 298K.

BAPUAHT 4.
1. dns peakuuu
N2O4 ) S 2 NOz (n)
npu 328 K KOHIIEHTpallMOHHAs KOHCTaHTa paBHOBecHs paBHa 1,38: 10° ITa. Cxomnbko Morneit NoOy
ClIelyeT MOMECTUTh B COCyl €MKOCThio 10 1 anst Toro, yToObl MpPU HACTYIUIEHHH PaBHOBECHS
koHmentpanus NO2 B HeM ctasna paBHoi 0,1 Moib/11.

2. Ilpu 767 K u o6mem nasnenue 0,99- 10° T1a NO- JUCCOITMMPOBAHA 10 YPaBHEHUIO!

2NO; v S 2ZNO @+ O2(r)
Ha 56,5%. PaccumraiiTe, mpu KakoM JaBJICHUHM CTENEHb IHUCCOIMAIMUA JBYOKHCH a30Ta OyaeT
pasno 80%.
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3. OKcHIl pTYTH JUCCOLUUPYET MO PEAKIUU:

2HYO ) S 2Hg+ O2(n)
npu 420°C naBnenue rasos paBHO 5,16- 10° Ila, a npu 450°C - 10,8:10° Ila. Paccuuraiite
KOHCTAHTBI PABHOBECHS IIPH ATUX TEMIIEPATypax W SHTAIBINIO qucconuanuu Ha 1 moms HQO.

4. Ilpu uzmenenuu temneparypsl ot 500 mo 1000 K mpu mocTtossHHOM JaBiIC€HUU PAaBHOBECHBIN
BbIx0 CO B peakiuu

COClI ) s CO o+ Cl2 (r)
yBenuumics. Kakoi 3Hak TerioBoro 3¢ dexra 3Toi peakiuu?

BAPHUAHT 5.
1. OguH MOJb BOJASHOTO Mapa JUCCOLUUPYET 10 YPAaBHEHUIO
H.O (n S Ho(y+ 1/205
Bripasute xoHcTanTy paBHOBecusi Kp depe3 cremeHb auccouuanuu W obiiee aaBieHue P B
cucreme. Kak n3MeHUTCsI KOHCTaHTa paBHOBecus Kp, eciu aBiieHUe yBeIUYUTh BABOE?

2. KoHcTaHTa paBHOBECHS peakiuu
CHs(n S Cam+ 2 Ha
BBIPA)KAETCsl ypaBHEHUEM
InKp = - 3853/T +3,562 InT - 1,5:10°T-1,207-10" T?- 4,216
BeiBenuTe ypaBHEHHE 3aBHCHMOCTM CTaHJIAPTHOM SHTAJIBIIUU DPEAKIMHU OT TeMIepaTrypbl |
paccuunTaiiTe 3HTanbnu0 peakuuu mpu 500 K.

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

4YCpe3 KOHCTAHTHI pPaBHOBCCH peaKHI/Iﬁ
2C0O; S2C0O +02
CO+H,0 s Hy, +CO,
Bce BE€IIECTBA HAXOOATCA B UACAJTIBHO ra30BOM COCTOSIHHUU.

4. BeruucnuTte Ui peakluu

0 C (xoxe) T CO, o) s 2CO )
npu 800°C u P=1 arm paBHOBecHbI Bbixon CO, ecnmu Kp npu nanHoi temneparype pasHa 6,6. B
HCXOJJHOM COCTOSIHUM HAXOJUJIMCh TOJIBKO PEareHThl B CTEXMOMETPUUYECKUX COOTHOIICHHUSX.

BAPUAHT 6.
1. KoHcTaHTa paBHOBECHSI peakLuu
N, +3H, S 2NHs
npu 400°C paBro 1,64-10™. Kakoe obmiee naBienne HEOOXOAMMO TIPHUIOKUTH K IKBUMOJISAPHOI
cmecu No u Hyp, uro0sr 10% Ny nmpeBpatunocs B NH3? ["a3bl cuntath uaeaibHbIMH.

2. Jlns uaeanbHO-ra30BOM PeakIiuu

2HIS b+ H;
KOHCTaHTa paBHoBechsi paBHa 1,83-1072 mpu 698,6 K. Ckomsko rpamm HI oGpasyercs mpu
HarpeBaHuu 1o 3toi Temmeparypsl 10r I, m 0,2r Hy B TpexsmtpoBoM cocyne? Uemy paBHBI
paBHOBECHBIE mapianbhbie gaBinenus HI, 1, u Hy?

3. lns peakuuu

N, +3H, S 2 NHs
npu 298 K koncranTta paHoBecust Kp pasaa 6,05-10%, a AH(NH3)= -46,1 k/[x/Monb. OueHute
3HaueHue KOHCTaHThl paBHOBecHs pu SO0K. T"a3bl cuntarh HaeaibHBIMU.
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4. Cocyn oovemom 1 11, comepskaruii 0,341 moas PCls u 0,233 mons Nj, Harpemu 10 250°C.
OO0miee naBiieHHE B COCYJE IPU PaBHOBECHHU OKa3ayioch paBHbIM 29,33 arm. CuuTas Bce rasbl
WJICalIbHBIMM, PACCUMTANTE KOHCTAHTY PABHOBECHUS MPU 250°C st MPOTEKAIOIIEH B COCYJIE
peaKkiuu:

PCls () S PCl3 () + Clz 1y

11.2. TunoBble KOHTPOJIbLHBbIE 3aJaHUS WJIM HHbIE MATEPHAJIbI, HEOOXOAMMBIE JJIsi
OLlEHKHU 3HAHUI, YMEHHd, HABBIKOB M (WJIH) ONbITA B X0/J€ MPOMEKYTOYHOH aTTeCTAIUN IO
AUCIHHUIJIMHE

DK3aMeH TPOBOJUTCS B YCTHO-NIMCBMEHHON (opMe MO BCEMy MaTepHally H3y4yaeMoro
Kypca «Pusnyeckas XuMHus»

DK3aMeHaIMOHHBIN OUJIET CONIEPKUT 2 BOIIPOCa U3 Pa3HBIX TEM Kypca U OJIHY 3aJauy.

IK3AMEHANMOHHDBIE BUJIETHI 4 cemectp

JK3aMeHAIMOHHBIN 0nIeT Ne 1

1. ®dusnueckuii cMbIc Xapakrepuctuueckux GyHkiuil. @ynkuuu ['n66ca u I'enpmronbia
KaK KpUTEPUHU HAIIPABICHHOCTU U PABHOBECHSI.

2. PeambHple pacTBOpPBL. AKTHBHOCTH, KOI(D(PHUIIMEHT aKTUBHOCTH. XHMHYCCKUU
MOTEHI[MAT KOMIIOHEHTOB PEAIbHOTO PacTBOpa HEAJIEKTPOIUTOB.

3. 3amaua: Koncranta paBHoBecus peakumu Hp + |, = 2HI mpu 693 K paBna 50.
OO6pa3yeTcs a1 MOAUA BOJAOPO/Ia MPU HACATLHO 00paTUMOM MPOBEEHUH mpoliecca rpu P=1 atm,
€CJIM UCXOJHBIC KOHIICHTPAI[UN PaBHBI:

A)H; -2 wmons, l;—5 monb, HI — 10 mors.

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

C) Hz - 1,0 mons, I, —2,0 Mmons, HI — 10 moub.

DK3aMeHAIIHOHHBIN OnJieT Ne 2

1. YpaBuenust ['m60ca — ['enpmronbia

2. KomuraTuBHBIE CBOMCTBA PaCTBOPOB HEJETYYUX BEIECTB.

3. 3agava: Paccumrarh TemnoTy obpasoBanusi Oe3BoaHON CUCI, ucmonb3ys crneayromue
JTAHHEBIE:

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

CuCly(t) = CuCla(p) -46,36 x]Ix/Mo0ITb
Cu(t) +1/20, = CuO (1) -155,2 xJI>x/Mounb
Ha(r) + Cly(r) =2HCI(p) -328,9 xIxx/Moib
Ha(r) + 1/20, = H20 (k) -285,8 /lx/mMonb

DK3aMeHAIIMOHHBIN OnJieT Ne 3

1. Xumudeckuit mnoreHnuan. @OyHAaMEHTalIbHBIE YypaBHEHUS TEPMOJUHAMUKH JUIS
OTKPBITBIX CHCTEM.

2. PeanbHble pacTBOpPBL. AKTHBHOCTh, KOA((UIIMEHT aKTHUBHOCTH. XUMHUYECKHM
MOTEHIINA] KOMITOHEHTOB PEAJTbHOTO PAaCTBOPA HEJIEKTPOIUTOB.

3. 3amaua: Teruora pactBopenus NaSOs (T) pu 18°C paBHa —11,3 k/[x/Momb, a TemIoTa
ruaparanuu 3Tor comm mpu mepexoae B NapSOs-7H,O (1) —58,16 xx/mons. Omnpenenure
terioty pactBoperus NaySOs-7H,0 (7).
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DK3aMeHAIIHOHHBIN onJieT Ne 4

1. Kpurepuii HanpaBIeHHOCTH U PABHOBECHS B XMMUYECKUX peakIusx mo ' uoocy

2. KosmMraTuBHbIE CBOMCTBA paCTBOPOB HEJIETYUYHMX BEILECTB

3. 3amawa: Opumn Moup kceHoHa npu 298 K wu npaBnenum 2 atMm  pacmupsiercs
aanabaTHYECKH:

a — obparumo 10 P, = 1 atm;

0 — HeoOpaTUMO TPH Pyyen, = 1 aT™M

Haitnure KOHEUHYIO TEMIIEPATYPY B KAXKJIOM IPOLIECCE.

DK3aMeHAIMOHHBIN ouyieT Ne 5

1. VYpaBHenue wu3orepmbl Baut-I'opda 1m1s wmpeanbHO-Ta30BBIX peakUuil. Y CIOBHA
MIPUMEHEHUS.

2. 3akoH pacnpenenenus Hepaera. Dxerpakuus

3. Bagaua: PaccumraiiTe usmMeHeHnue sHTporuu npu goodasiennn 2001 J1b1a, HAXOAIIETOCS
pu TeMIepaType 0°C, k 200 r BOBI npu 90°C B M30JIMPOBAaHHOM cocyze. Teruora riaBieHus
apaa paBHa 6,0 kJ/MoIb, YIENbHYIO TEIUIOEMKOCTH BOIBI IPUHSATH paBHOM 4,184 JIx/K r

JK3aMeHAIIMOHHBIN 0n1eT Ne 6

1. XuMuyeckoe paBHOBeCHE B HJ€albHO-Ta30BbIX peakuusx. Casp mexay Kp u AG’p
peakuuu. Biusuue 3Haka u 3Ha9enus AG®r Ha 0JI0KEHHE PaBHOBECHS.

2. 3akoH ['enpu

3. 3agaya: 3aBUCHUMOCTb  MOJBHOW OHHTAIBIIMU JHMOKCHJA OJOBAa OT TEMIIEpaTyphl
BEIpaXkaeTcs ypaBHenuem: AH= 73,89 T + 5,021-10372% + 21,59-10°T ! JIK/MOJIb.

[losnyunTe BBIpa)KEHHUE 3aBUCUMOCTH MOJIBHOM TEIUIOEMKOCTH Cp OT TEMIIEPATYpBHI.
Beruucnure cpnipu 500°C u pe3ynbTaT conoctaBbre co 3HaueHueM 71,077 [Ix/monb-K

DK3aMeHAIHOHHBIN OnyieT Ne 7

1. IToctynar [Tnanka. Pacuetr abcont0THOM SHTPOITUMY BEILIECTBA.

2. 3akon Payms.

3. 3amagya. CKOJIBKO BOJBI MOKET MCHApUThCs C 1 Ve IIOBEPXHOCTU 03€pa B J€Hb, €CIIH
TPEATIONOKNTE, UTO JTUMHTHPYIOIAM (HAKTOPOM SBISETCS COTHeuHOoe Temno 4 Jk/MuH-cM” 3a 8
qacoBoil neHb? [lpennonaraercs, 4To Temmneparypa BO34yXa U BOJBI OCTAKOTCSA IMOCTOSHHBIMH,
paBHbIMH 40 OC. Korza conHre caures, TemmnepaTypa Bo3ayxa nagaet g0 20 oC. [Ipennonaras,
4TO M30BITOK BOJSIHOTO Tapa BbINAJET B BUJE A0S, BBIUUCIUTE KOJIMUYECTBO JOXKAEBOM BOJBI 1
KOJIMYECTBO TEIUJIOThI, BbIACNUBLICHCS mnpu KoHAeHcauuu. Omnpenenure, Kak H3MEHHUTCA
temneparypa. Cumurtarb, 4T0 ANy yi(H20) = 2404 x/Dx/Kkr, ynenbHas TemnoTa KOHJICHCAIUH
BOJIIHOTO Tapa paBHa —2257 kJ[/Kr

DK3aMeHAIIHOHHBIN OmyteT Ne 8

1. OoObvenunenHoe BblpaxkeHue | wu Il nmpunmunoB tepmoauHamuku. IlonsTHE
XapaKTePUCTHUECKOW (YHKIWU. BHYTpeHHSS SHEprust W SHTAJBIHA KaK XapaKTePUCTHYECKHE
GyHKIHH.

2. Knaccudukarmust pacTBOPOB HEAIEKTPOIUTOB

3. 3apaua. ITpu 298 K rtemnora o6pasosanus CH3Cl () paBna -82,0 x/[x/Moib, a Temnora
obpazoBanuss CH3Br () paBma -35,6 k/lx/Monb. YKakuTe, Kak 3aBUCUT OT TEMIIEPATypbl
KOHCTAaHTa PaBHOBECUS TOW U APYrOW PEaKLUH U, I KaKOW M3 peaklUil KOHCTAHTAa PaBHOBECHUs
CUJIBHEE U3MEHSETCA ITPU U3MEHEHUN TEMIIEPATYPHI.
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DK3aMeHaAMOHHBIN OnJyieT Ne 9

1. ®ynkuus ['n66ca u ['enbmronbiia Kak XxapakTepucTudeckue GyHKITuu

2. YucTble XUMUYECKUE PEaKIIUU

3. 3agauda: IIpoba HenmeTyuel )uUpHOU KUCIOTHI o0miei ¢opmynbl C,Hy,3COOH maccoi
1,263 r pactBopera B 500 r CCly. Temneparypa kumeHus pactBopa coctaBmia 76,804 oC.
Omnpexnenure, Kakas 3TO KHCJIOTa, eciu Temimeparypa kumeHus uucroro CCly pasua 76,76 oc,
70yIUTMOCKOTIMYeCKast MOCTOSIHHAS paBHA 4,88 rpaj KI/MOoJIb

IK3aMeHALHOHHBIN outet Ne 10

1. 3aBucumocts Qpynkun ['m66ca oT Temneparypsi.

2. XMMHUYECKOe PaBHOBECHE B F€TEPOTCHHBIX PEAKIUAX C YYaCTHEM I'a30B

3. 3agaua: Beraucnuth TemioBod 3G GEKT peakiuu BoccTaHOBIeHHs okcuna xeneza (1)
BOJIOPOIOM, MCIIOJNIB3Ysl CIIEAYIOIHE JaHHbIC:

FeO (1) + CO (r) = Fe (1) + CO; (1) -13,18 xJIx/Mob
CO (1) + 1/202(r) = CO2(1) - 283,0 x/I>x/Mo1b
Ha(r) + 1/20,(r) = H20 (1) - 241,8 Km1K/MOTb

IK3aMeHAIMOHHBIN Omier Ne 11

1. ®du3nyeckuil CMbICI SHTPOIIMHU. DHTPONUHUHBII KPUTEPHUI HAIIPaBICHHOCTH IIPOLIECCOB.

2. PaBHOBeCHBIH TIpoliecc

3. 3anava: Beruncnure st peakiuuu Cyoe + CO2 = 2CO npu 800°C u nanennn 1 atm
paBHoBecHBIN BeIxog CO, ecau K, npu nanHo#i TemnepaType paBHa 6,6. B HCXOHOM COCTOSHHH
HaXOJWJINCH TOJIBKO PEAreHThl B CTEXMOMETPHUUECKUX COOTHOLIEHMSIX.

IK3aMeHAMOHHEBIN OuJteT Ne 12

1. Ompenenenrie U3MEHEHUSI SHTPONTUU B U300apHOM, H30XOPHOM MpPOIECcCax.

2. Ucnonp30BaHue SHTAIBINNA 00pa30BaHUs BEIIECTB M SHTAJIBIINN CTOpaHUs JUIsl pacueTa
TEIUIOBBIX 3((HEKTOB XMMUUYECKUX PEaKIIUH.

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

IK3aMeHAMOHHLIN Onyier Ne 13

1. U3MeHeHne SHTPONNHY XUMUYECKOW PEaKIUH B 3aBUCUMOCTH OT TEMIIEPaTypHhI.

2. DHTanenus 00pa3oBaHKs HOHOB B pacTBOpPE

3. Bamava: [Jlna peaknmm N,Op = 2NO; mpu 328K KOHIEHTpalMiOHHAs KOHCTaHTa
paBHOBecus paHa 1,38 10° ITa. Ckombko moteit NoOy ClIeyeT ToMeCTHTb B COCY/l eMKOCThI0 10
J UL TOTO, 4TOOBI TIpW HACTYIUIEHWH paBHOBecwsi KoHmeHTpamuss NO; B HeM cTanma paBHOM
0,1 Moap/n

DK3aMeHAIMOHHBIN oOuyieT Neld

1. Hukn Kapno. ITonstue snTponuu. Bropoii npuHIun TepMOINHAMUKH
2. 3aBUCHMOCTH TEIIOBOTO 3¢ (deKTa XMMHYECKOW peakIuu OT TeMIepaTyphl. 3aKOH
Kupxrodga.
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3. 3anaua: [lng peakuuu CO + H,O = CO, + Hy npu 930 K K,=1. Kakoro cocraBa Hy»kHO
B35ITh UCXOJIHYIO cMech, uToObI pu 930K paBHOBecHas cmech coaepxana mo 20% moin. CO, u Hy

IK3aMeHAIMOHHEIN OnJier Ne 15

1. TepMmoauHamuueckas CHCTeMa, KilacCUPHUKalus TEPMOJAUHAMUYECKHUX CHUCTEM,
TEPMOJMHAMHYECKHE TapaMeTpPhbl, ypPaBHEHUS COCTOSHUS, (QYHKIMH COCTOSIHHS, (YHKITUH
npoiecca.

2. KoncranTtsl paBHoBecus Ky, K, K, , ux cBs3b ¢ Kp

3. 3agada. 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.

IK3aMeHALHOHHBIN ouJiet Ne 16

1. BHyTpeHHsisi SHEprusi, €e COCTAaBIIAIONINEG, BHYTPEHHSS DHEPrHsl HUJICAIBHOTO rasa,
BHYTPCHHSIS DHEPTUs KaK (YHKIIUS COCTOSTHUS

2. Pacyer paBHOBECHOTO COCTaBa XHMHYECKOW PEAKIMH MO 3HAYCHHUIO KOHCTAHTBI
paBHOBecwHst (uepes &).

3. 3azaua. JlaBnenus napa uncteix CHClz u CCly ipu 25 °C paBubr 26,54 u 15,27 kIla.
[Tonarasi, ¥To OHM OOpa3yrOT WACAIBHBIH PACTBOP, PACCUMUTANTE JNaBJICHUE Mapa M COCTaB Mapa
Ha1 pactBopoM, coctosiuM u3 1 mosst CHCl3 u 1 mosnst CCly.

IK3aMeHALUOHHBIN ouer Ne 17

1. Pabora u Temnora kKak (opMbl Nepenayd BHYTpeHHEW sHepruu. [lepBulil mpuHIMI
TEPMOJIMHAMHKH.

2. punmun Jle-1llatense. BiusHue naBnenus nu o0bema Ha MOJI0KEHNE PABHOBECHS.

3. Banaua: Ilpn 57,2 °C u maBnennn 1 aT™ MOJIBHAS OIS ALETOHA B MApe HaJ PACTBOPOM
alleTOH-METaHOJl C MOJIbHOM Josieit ametoHa B pactBope 0,4 paBna 0,516. Paccuwmraiite
AKTUBHOCTH U KO3()(PUIMEHT aKTUBHOCTH alleTOHa B 3TOM pacTBOpe Ha OCHOBE 3akoHa Pays.
JlaBneHue HACHIIIEHHOTO Mapa YMCTOrO alleTOHA PaBHO 786 MM PT. CT.

IK3aMeHALUOHHBIN ouJter Ne 18

1. TeruoBoit ahdexT xumuueckon peakiuu. TeopeTrnueckne OCHOBHI 3akoHa [ ecca.

2. BrusiHue TemnepaTypbl Ha KOHCTaHTY PAaBHOBECHS U MOJI0XKEHUE PAaBHOBECHS.

3. 3amaua: J[pa moms renst HarpeBatoT oT 373 K no 473K npu naBnennu 1 atm. Berancnure
u3MeHeHue >Heprun ['m66ca B 3TOM mpoliecce, €Clii U3BECTHO 3HAYCHHME SHTPONUM TeNus MpU
373K, paBroe 131,7 Jlx/monp K. MOXHO JIM CHUTATB ATOT MPOIECC CAMOMPOU3BOIEHBIM

DK3aMeHaAMOHHBIN oOnjier Ne 19

1. TlpuMeHeHne TIEPBOTO MPHUHITUIIA TEPMOJHMHAMUKH B HW300apHOM W H30TECPMHUYECKOM
mpoleccax UaealbHbIX Ta30B.

2. YpaBaenue u3o0apel Baut-I'odpda. Omnpenenenne termmoBoro 3¢h@dexTta XUMHUIECKON
PEaKIUy O TEMIEPATypPHOU 3aBUCUMOCTH KOHCTAHTHI PAaBHOBECHSI.

3. 3amaga: OmpenenuTe, B KaKOM H3 PaBHOBECHBIX MPOIECCOB C ydacTuem | Moms
UJCALHOTO ra3a N3MEHEHUE YHTPOIUU OYAeT HAUOOBIIINM:

a) nzobapuueckoe HarpeBanue ot 300 o 400 K; 6) mzoxopuueckoe HarpeBanue ot 300 10
400K; B) u3orepmuueckoe pacumupenue ot 300 o 400 M®; T) aguabatiaeckoe pacumperue oT oT
300 10 400 v°.
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IK3aMeHALHOHHBIN onJiet Ne 20

1. TlpuMeHeHue MEpPBOro MPUHIUIA TEPMOIMHAMHKU B M30XOPHOM U aqnabaTHYecKOM
MpoIieccax uaeanbHBIX Ta30B.

2. X¥MMHAYECKUH ITOTCHIIHAN UACaJIbHOTO rasa.

3. Bamaua: J{ns peakuuu Ny + 3H, = 2NH3 ipu 298 K Kp=6,OX105 , AHOf aMMUakKa paBHa -
46,1 x/x/mMonb. OueHuTe 3Ha4eHNUE KOHCTaHThI paBHOBecHs mpu S00K.

IK3aMeHALUMOHHBIN oniteT Ne 21

1. Onpenenenne N3MEHEHUSI PHTPOITUH B HEOOPATUMOM IIPOILIECCE.

2. TepmoauHaMHYECKHUE 3aKOHOMEPHOCTH 00pa3oBaHWs HJCATbHBIX  PacTBOPOB
HEDJICKTPOJIUTOB

3. 3amaua: PaccuuTaiite koHcTaHTy paBHOBecHs ais peakuuu CO(T) + 2Ho(r)=CH3OH(r)
npu 500 K, ecim AfG® s CO(r) m CH30H(r) mpu 500 K paBubr -155,41 xJlx/Mons i -134,20
K /[>k/MOJIb COOTBETCTBEHHO

IK3aMeHAIMOHHBIN OmieT Ne 22
1. 3aBucumocth Pynknuu ['m6Oca OT xaBIeHUs
2. XUMHWYECKUH TMOTCHIMA KOMIIOHCHTOB WJCAIBHBIX PAaCTBOPOB  HEIJICKTPOIUTOB.
Oco0EHHOCTH CTaHAAPTHOTO COCTOSTHUSI PACTBOPEHHOTO BEIIECTBA B OECKOHEYHO
pa30aBICHHOM pacTBOpE.
3. 3Bamaua: [l peaxumu Ny (r) + 3Ho(r) = NHs () mpu 298 K snauenne Kp=6-10, a
AH(N H3)r= - 46,1 k/Ix/Mouns. OueHnTe 3HAUCHNE KOHCTAHTHI paBHOBecus pu SO0K.

IK3aMeHALUOHHBIN ouiteT Ne 23

1. Pacyer paBHOBECHOTO COCTaBa XHWMHMYECKOW pEAKIMU 110 3HAYECHWI0 KOHCTAHTHI
paBHOBecust (uepes 0).

2. IlapuunanbHble MOJIbHBIE BEIMYMHBL. MeETO/ OTpE3KOB B OINpPEAEICHUM HapLualbHBIX
MOJIbHBIX BEJTMYUH.

3. 3Bamaya: PaccumTaiiTe HW3MEHEHWE BHYTPEHHEH OHEPrHM TelMHs TP H300apHOM
pacmpernu ot 5 1o 10 i1 nox nasnenuneM 196 klla.

IK3aMeHALMOHHEBIN 0nJiet Ne 24

=

MexMoneKyIsspHble B3aUMOJEHCTBHUS B paCTBOPax HEJIEKTPOIUTOB

Omnpenenenyne N3MEHEHUs SHTPOIHNH B H30TEPMHUECKOM IMPOIIECCE.

3. 3amaua: Temnora obpazoBanust PClsrp) B cTanmapTHbIx ycnoBusx npu 298 K paBna -
456,6 x/lx/monb. Kak Hy)XHO M3MEHHUTHb HaBJIEHHE M TEMIEpPaTypy, YTOOBI yBEIUYHUTH
paBHoBecHbIH Bbixo PCls B peakimu ero oopa3zoBaHust

N

IK3AMEHANIMOHHDBIE BUJIETHBI S cemectp

IK3aMeHALUMOHHBIN onteT Ne 1

1. ITpaBuio ¢a3 I'n66ca (monsTus (has3pl, BAPUAHTHOCTU CUCTEMBI, KOMIIOHEHTA CHCTEMBI).

2. Kunernueckoe ypaBHEHHE MPOCTOW PEAKIHUU TPETHETO IMOPSAKA C PABHBIMH HaYaJbHBIMHU
KOHIIEHTPAIUSIMHU peareHToB. MHTerpanbHbIi METO I OTpeAeIICHUs] OOIIETO MOPSIIKA PEaKIUH.

3. Cpenuuii kodpdurment akruHoct KCI B BogHOM pactBope mpu m =0.01 Monb/Kr paBeH
0.992. Cpennmii xodpdunment aktuBHOcTH KNO3 mpu m=0.01 wmonw/kr paern 0.916.
Onpenenure kodpdurment akrusHocTH HOHOB NO3', eciu Yi+= Yci-
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IK3aMeHAIIMOHHBIN OnJjieT Ne 2

1. TepMoanHaMuyeckoe yciioBue ctabuibHoCTH (a3 u (pa30BOro paBHOBECHS.
2. O6paruMas peakiiys epBoro nopsaKa
3. Bamaua. us 0,1 momsmbHOro pacrsopa Aly(SO4); BBIUHCINTE HOHHYIO CHITY, aKTHBHOCTB

AJIEKTPOJINTA, CPEJHIOI0 NOHHYIO aKTHUBHOCTh, MOJISUIBHOCTD OT/IE€JIbHBIX HOHOB, €CIIH Vi = 0,035
nipu 298 K.

IK3aMeHAIMOHHBIN OnJjieT Ne 3

1. lnarpaMmbl COCTOSHUSI B OJJTHOKOMIIOHEHTHOM cucteme. YpaBHenue Kiaysuyca-Kianeitpona.
2. MapamienbHas peakiys IEPBOro MOpsiIKa ¢ OOIIUM peareHTOM

3. 3amaua. D/IC anementa Pt, H, (1 atm)| HCI ;| AgCI, Ag

N3mepsinach npu pa3ubix konneHrpanusx HCI:

m, mons/kr  0,1238  0,02563 0,009138 0,005619 0,003215

E, vB 341,99 418,24 468,60 492,57 520,53

Onpenenure 3HaY€HUE CTAHAAPTHOTO JEKTPOJHOTO MOTEHIIMANA XJI0OPCEPEOPSHOTO IEKTPOIA.

9K3aMeHAIMOHHBIN OmieT Ne 4

1. ®a30Belii HEpeXon  KHUAKOCTh —> Iap B OJHOKOMIIOHEHTHOW CHUCTEME, PACUET DHTAJIbIINU
UCIIApEHUs, OIpEICIICHUE TEeMIEepaTypbl HOPMAJIBHOTO KHIIEHUS, DJHTPOIMM HCIIAPEHMUS.
Kputnueckue siBieHus.

2. KuHeTnueckoe ypaBHEHHME INPOCTOM pEaKUUU IEpPBOrO M BTOPOTO IOPsAKa C PAaBHBIMU
Ha4aJIbHbIMHM KOHIICHTPALMSIMU PEAr€HTOB.

3. 3agauya.

| lN)

P=const n

HapI/ICOBaTB KPHUBBIC OXJIAXKIACHUA TJIA
YKa3aHHBIX Ha AUuarpamMme miaBKOCTHU TOYCK

DK3aMeHaAlMOHHBIN Onjer Ne 5

1. Tepmommnamuka (a3oBoro mepexoja TBepAoe Teno—map. OmnpeaeneHne SHTATBITNT
cyOnuMaIuu, TeMIepaTypbl CyoITuMaIuu.

2. ITocnenoBaTenbHas peakus IEPBOTO MOPSIKA.

3. 3amaya. PaccumuTaiiTe MOISUIBHOCTB pacTBOpa cylb(dara HATpHsl, UMEIOIIEro HoHHYIo cuy 0,24
MOJIB/KT.

DK3aMeHaAlMOHHBIN oOnjer Ne 6

1. DHAHTHOTPOITHBIEC TOTMMOP(HBIC IPEBPAIICHHS B OJTHOKOMITIOHEHTHBIX CHCTEMAaX.

2. TloHsATHE »SNEKTPOXMMUYECKOTO TOTEHIMANa, HOHHOM CHJIBI pPacTBOpa 3JIEKTPOJIMTOB,
ypaBHeHue J30as1- XroKKesl.

3. 3amaya. BemectBo A pearmpyer ¢ obOpa3zoBaHueM mnponykra P. 3aBucumoctb 00OpaTHOM
KOHILICHTPALMK BeIlecTBa A OT BpeMeHH — mnpsmas juHus. OOHapyXeHO, YTO Tepuoj
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noJiypacrnana Ipu Ha4aJIbHOW KOHILICHTPALUU 1,0-102 M cocrasmsier 20 mun. KakoB MOPSAOK

peakuuu? Hanummre ypaBHEHHE peaklMM, COBMECTUMOE ¢ KMHETUKOW. Kak u3MeHuTcs nepuon
. " 3

NOoJIypaciajia Ipy HadyaJlbHOM KOHIeHTpauuu A, paBuoit 3,0-10™ M?

IK3aMeHAIMOHHEIN OuJieT Ne 7

1. Teopernueckue OCHOBBI ()PAKIIMOHHOW TMEPETOHKH B OMHApHBIX CHUCTeMaX. 3akoHbI ['mbOca-
Konosanosa

2. DJEeKTPOIHBIN MOTEHIHAN Ha MexdasHoW rpaHuie «MeTaul-uoH MeTajla B PacTBOPE».
[TpuunHbI 00pazoBaHus.

3. 3apaua. ['uaponu3 sTunaneTara mpoTeKkaeT mo peakuu

CH3COOC;Hs + OH —CH3COO™ + C,HsOH. 3a peakiueid MOXHO CJIEIUTH 10 MCYE3HOBEHUIO
OH'. IIpu 25 OC 6buH MOJTYYEHBI CIAEAYIOIINE SKCIIEPUMEHTAIbHbIC JAHHbBIC:

[OH" ]o, MOmB/1T [CH3COOC;,Hs]o, Mosb/m NepUO/I MoJTypaciaja, ¢
0,005 0,005 2000
0,01 0,01 1000

Onpenenutb OOMMH KUHETUYECKUH MOPAJOK peakuuu. PaccuumTarh 3Haue€HUE  KOHCTAHTHI
ckopoctu. CKOJIBKO BpeMeHH moTpedyercs s noctixenns konnentpaun OH ™, pasroit 0,0025
MOJIB/JI B KaXJIOM SKCIIEpUMEHTE?

9K3aMeHAIMOHHBIN OmieT Ne 8

1. MoHoTpomnHbIe TOIUMOP(HBIE IPEBPAILIEHUS B OJTHOKOMIIOHEHTHBIX CHCTEMAaX.
2. IlpubnuxeHHbIE METOJBl B aHAIM3€ KUHETHUYECKUX CXEM XUMHUYECKHMX peakuuil. Meron
KBa3UCTAIlMOHAPHOTO pulmkenus (meroa boaenmreiina).
3. Dnement Pt, Hy (1 atm)| HCI ;)| AgCl, Ag umeer D/IC, pasryro 0,332 B npu 298 K. Kaxoso
3HaueHue pH pacteopa? E°=0,222 B.

JK3aMeHAMOHHBbIN OniteT Ne 9

1. lnarpamMma miaaBKOCTH OMHAPHON CUCTEMBI C HEOTPAaHMUYEHHOM paCTBOPUMOCTHIO KOMITOHEHTOB
B JKUJKOM COCTOSIHUHM M OTCYTCTBHEM PAacTBOPUMOCTH B TBEPJOM, 0€3 00pa3oBaHMs XMMUYECKHX
COEJMHEHUH U TBEPJBIX PACTBOPOB.
2. 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOW pEeaKIuH OT Temmeparypbl. [IpuOmmkeHHOoe MpaBUiio
Bant-I'odda u ypaBHeHre Appenuyca.
4. Paccunraiite DJIC amemenTa an Zn**||cd**|Cd , eciu a (Zn?* = 5:10%), a (Cd** = 0,2),
E° (zn*, Zn) = -0,763 B, E° (Cd**, Cd) = -0,403 B.

DK3aMeHaAInOHHBIN omyteT Ne 10

1. JlmarpamMMbl IUIaBKOCTH OWHApHOM CHCTEMBl C HEOTPAaHMYEHHONW pacTBOPUMOCTBIO
KOMITOHEHTOB B KHMJIKOM COCTOSIHUU M OTCYTCTBUEM PAaCTBOPUMOCTH B TBEPJAOM, C 00pa3oBaHUEM
XUMHUYECKUX COEIUHEHUH, MIaBAIINXCS KOHTPYSHTHO U MHKOHTPYIHTHO.

2. OHeprus aktuBanuu. OnpeneneHre SHEPrUMM aKTHBAILMM IO TEMIEPATYPHOM 3aBHCHUMOCTH
KOHCTaHTbI CKOPOCTH XMMHUYECKOIN pPEaKLINH.

3. 3agaua. PaccuumtaiiTe uM3MeHeHHE NaBleHUS, HEOOXOIUMOE Ui U3MEHEHUs TeMIlepaTypbl
TIaBienns apaa Ha 1°C. IIpn 0°C SHTaNBIIHS MITABICHHS JTb/IA pasna 333,5 JIx/T,

VY nenpHbIe 00BEMBI KUIKON BOJBI U JbAa paBHbI 1,0002 u 1.0908 cM>/T COOTBETCTBEHHO.

DK3aMeHaAHOHHBIN Omier Ne 11

1. uarpamMmpl TIJIaBKOCTH OWHApHOM CHCTEMBI C HEOTPAHMYEHHOH PACTBOPUMOCTHIO
KOMITIOHEHTOB B XUJIKOM COCTOAHUU U OrpaHquHHOﬁ PaCTBOPUMOCTBIO B TBEPAOM COCTOSIHUU C
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00pa30BaHUEM IBTEKTHKH UJIH IEPUTEKTUKH (110 BEIOOPY).
2. TloBepXHOCTh TOTCHIIMAIBHOW JHEPTHU. DHEPreTHUYCCKUN MPOPHIh XMUMHYECKOW pPEaKIUu.
IIyTh XMMHYECKON pEaAKIIUHU.
3. 3amava. JlaBnenwe mapa XUAKOCTH (MM pT. CT.) B umHTepBasie Temmeparyp 200-260 K
OINMCHIBAETCS] YpPaBHEHUEM:

InP = 16,255 — 2501,8/T

PaccuunraiiTe SHTaNBIUIO UCTIAPEHUS U HOPMAIBHYIO TOUKY KUTICHUS KUJIKOCTH.
DK3aMeHAIMOHHBIN onyteT Ne 12

1. JlmarpaMMmbl TIUIAaBKOCTH OWHAapHOW CHCTEMBI C HEOTPAHHMUYEHHOW PACTBOPHUMOCTHIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUM M HEOTPAHUUYEHHONW PAaCTBOPUMOCTBIO B TBEPJOM COCTOSHUU.
2. OCHOBHbIE TIOJIOKEHUSI TEOPUU AKTUBUPOBAHHOIO KOMILIEKca. OCHOBHOE ypaBHEHUE TEOpUU
aKTUBUPOBAaHHOTO KoMIulekca (0e3 BbiBoa). TepmoauHamuueckas ¢opma ypaBHEHHsI TEOPHH
aKTHBUPOBAHHOIO KoMIUIeKca. OnpeiereHye napaMmeTpoB aKTUBALUH.

3. 3agaya. JlaBneHue napa (MM pT.CT.) TBEPAOTO U XKUIKOT0 SO, BeIpakaeTcs ypaBHEHUSMHU:

lg Py, = 10,5916 — 1871,2/T

lg P =8, 3186 — 1425,7/T

Paccunraiite Temneparypy, nasienue u AHy, B TpOHOM TOYKE.

DK3aMeHaAIMOHHBIN Onter Ne 13

1. JlnarpaMMbl COCTOSIHHSI JKHUIKOCTh —> Iap B OWHAPHON CHUCTEME JICTYYHX HEOTPAaHHUYCHHO
CMEIIUBAIOIINXCS )KUJKOCTEH (MACaTbHBIC U PEaTbHBIC PACTBOPHI)

2. KuHernyeckoe ypaBHEHHE MPOCTON pEaKlUd BTOPOTO MOPAAKA C Pa3HBIMH HadalbHBIMH
KOHIICHTPAIUSMHU PEarcHTOB.

3. Bagaua. Berancnute D/IC u usmeHenune sHepruu ['mbOca Ans ranbBaHMUYECKOTO SJIEMEHTA,
COCTaBJICHHOTO MarHUEeM W IIMHKOM, TIOTPY>KCHHBIMH B PacTBOPHI MX COJICH ¢ KOHIICHTPAIUSIMH
roHoB (Monb/kr) 1,8 10° 1 2,5 10 COOTBETCTBEHHO JUISL COMIM MArHus U uHKa. E° (Mgz+, Mg) = -
2,363 B; E° (Zn**, Zn) = -0,763 B

DK3aMeHaAlMOHHBII ouer Ne 14

1.TeopeTnueckre OCHOBBI (PPAKIIMOHHOM IEPEroHKM B OWMHApHBIX cHUcTeMax 0e3 a3zeoTporna.
3axonbl ' n66ca-Konosanosa.

2. DKCHepUMEHTAJIbHBIA METOJA OIpENeNeHUs] CTaHIAPTHOTO YCIOBHOTO  DJIEKTPOIHOTO
NoTeHIMaja (Ha MpUMepe XJIOpCepeOPsSHOTO AIIEKTPOa)

3. Paznoxenue mnepokcuma au-tper-Oytuna, (CH3z)s3COO(CHs)s, B ra3oBoii ¢ase sBIseTCs
peakuueil mepBoro mopsaka B TeMmreparypHoM auamna3one ot 110 mo 280 OC ¢ xomcrauTOM
ckopoct 3,2-10%exp[-164000/RT]c? . OnpenenuTs SHTANBIMIO M SHTPOIHMI0 AKTHBALMU STOM
peaxuuu npu 110 °c.

DK3aMeHAIMOHHBIN omyieT Ne 15
1. 3aBUCHUMOCTBH AJEKTPOJHOTO TMOTEHLHada OT KOHLEHTPALUUU DIEKTPOJIHUTA. YpaBHEHHUE

HepHcra.
2. CKOpOCTb XMMHUECKON PEAKIINHU, €€ OIIPEIEICHNE, OCHOBHOE KHHETUUECKOE YPABHEHHUE.
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t Pconst 3.3amaya. CxoJibko BemiecTBa A (T) OyzeT B
2301 TBEPJIOM pacTBOpe M paciuiase, eciau 200 r
paciuiaBa, coaepsaiiero 20 % Mou1. BenecTa
B oxnanuts 10 Temneparypsl 230°C . IIpunaTh
MOJIEKYJISIpHBIE Macchl BemiecTBa A u B
paBabiMH 120 1 150 r/M0OAB COOTBETCTBEHHO.

DK3aMeHaHOHHBIN OmyieT Ne 16

1. Omnpenenenue A G ¥ KOHCTaHThl XHMMHUYECKOTO PpABHOBECHS OKHCIUTEIbHO-
BOCCTAaHOBUTEIbHBIX peakiuil yepe3 I[C raaipBaHUYECKOro 3JIEMEHTA.

2. IuddepeHnnanbHbIA METO] ONIPEACICHUS YaCTHOTO U OOIIETO MOPSIIKOB PEAKIIUU

3. 3amaua. Paccuuraiite naBieHue, mpu KOTOPOM rpaduT U aaMa3 HAXOJATCS B PaBHOBECUU MPHU
298 K. 3uauenne A; G° ammasza pasmo 2,9 xJli/mons, rpadura — 0 kJk/Moub. Ilpuvure
IUIOTHOCTHU TpaduTa U anmaza paBHbIMU 2,25 u 3,51 r/cM® COOTBETCTBEHHO M HE3aBHCSILIMME OT
JTABJICHUSI.

DK3aMeHaAlMOHHbII ouaer Ne 17

1. Karanu3. O0uiue 3akOHOMEPHOCTH KaTaln3a

2. DIEeKTPOJBIKYINAS CUJia TalbBAaHMYECKOTO 3JIeMEHTa. TepMOIMHAMUYECKHE YCIIOBHS €€
dopmupoBanus. DJIC  TalbBaHMYECKOTO  JJIEMEHTA KaK  KPUTEpUM  HaNpaBJIECHHOCTH
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

3. 3apmaua. Ompenenure HHTETpadbHBIM METOAOM HOPSIOK peakuuud Ap—>Br+tCqr+Dy) mo
W3MEHEHUIO JaBJICHUS B XOJ€ peakiuu. Berumciaurte cpeaHee 3HaYe€HHWE KOHCTAHTHI CKOPOCTH
peaxiuu (V=const, T =298 K), ecnu

t, MuH 0 6.5 13,0 19.9

P-10% 1la 41,6 54,5 63,7 74,2

DK3aMeHalMOHHbII oOuiaer Ne 18

1. Croco0bI OIpCACIICHUA KOHCTAaHThI XUMHNYECKOI'O PaBHOBECCHUA OKHCJIIMTCIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

2. ITocrynarsl xumnueckor kuHeTukd. [leproa nonypacnanga. OnpenesneHne nopsaka peakiuu 1o
[epUoY MoJIypaciaia

3. 3amaua:
P=const o

T Kaxkoif KOMIIOHEHT 1 B KaKOM KOJIMUECTBE HY>XHO
no6aButh kK 200 r cmecu, conepxkarieit 80 % mot.
BellecTBa A, 4YTOObI OJYYUTh a3€0TPOIHYIO CMECH.
[TpuHATH MOJEKYIAPHBIE MACChl KOMIIOHEHTOB A u B
paBHbIME 125 1 200 1/MOJIb COOTBETCTBEHHO.

A E

DK3aMeHaAIuOHHBIN OmyeT Ne 19

1. Kunernueckas cxema omaHOCyOcTpaTHOW ¢depMEHTATUBHON peakuuu. BwiBox ypaBHEHHs
Muxasnuca-MeHTeH METOZIOM KBa3UCTAIIMOHAPHOTO MPUOIIKEHUSI.
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2. TloHsATHE TaNbBAaHUYECKOTO AJIEMEHTA, OCOOCHHOCTH IPOTEKAaHUS B HEM OKHUCIHMTEIHHO-
BOCCTAaHOBUTEJIBHON PEaKIIHHU.

3. 3agauya bumonekynspHas peakius A + B — mponykrel, s kotopoit [A]o=[B]o, mpoTekaer 3a
10 munyt Ha 25%. CkoabKO OTpedyeTCsl BpeMeHH, YTOObI peakius npouuia Ha 50% mpu Toi xe
TEeMIEPATYpE.

DK3aMeHaAMOHHBIN onyteT Ne 20

1. TloHaTHe TaTbBAaHUYECKOTO JJIEMEHTa, OCOOCHHOCTH IPOTECKAHWS B HEM OKHUCIUTEIHHO-
BOCCTAaHOBUTEILHOM PEaKIny.

2. Kunermyeckoe ypaBHEHHE MPOCTOM pPEAKUMU BTOPOTO MOPSAKA C Pa3sHBIMH HadyaIbHBIMHU
KOHIICHTpAIlUSMH PEare¢HTOB.

3amavya. PaccumraiiTe W3MEHEHWE [aBJICHHS, HEOOXOIUMOE JMJIi W3MEHEHUS TeMIepaTyphbl
IJIaBJICHUS JIbJa Ha 1°C. [Ipu 0°C sHTANBIINS TWIABICHHUS apaa paBHa 333,5 JIx/T,

VY nenpHbie 00bEMBI KUIKON BOBI U JbAa paBHbl 1,0002 u 1.0908 cM>/T' COOTBETCTBEHHO.

DK3aMeHaAlMOHHBII onaer Ne 21

1. [Tepuox nmonypacnana. OnpeneneHue NopsiKa peakiuy Mo Mepruoay moixypacnaia

2. . X¥MHYECKH MOTEHIIUA HOHOB, aKTUBHOCTH AJIEKTPOJIUTA KAK MOJIEKYJISIPHOTO COSAMHEHHSI.
Bagaua: AG% xuakoi u ra3000pa3HoON BOJBI MpU 25 °c paBHbI —237,129 u 228,572 x/[x/Monb
COOTBETCTBEHHO. Paccuuraiite naBieHue mnapa Boabl IpH 25 °c

IlepeyeHb BONPOCOB U 3aJaHUM AJIS1 MOATOTOBKH K IK3aMEHY
(OIIK-1: UOIIK-1.3; OINK-7: UOIIK-7.1, UOTIK-7.2, UOIIK-7.3):

4 cemecTp:

1. TepmoauHamuueckas  CHCTeMa,  KJacCU(PHUKAUs  TEPMOJMHAMUYECKHX  CHCTEM,
TEPMOJIMHAMHUYECKUE MapaMeTphl, YpPaBHEHUs COCTOSHUS, PYHKIIUN COCTOSIHUSA, HYHKLIUU
nporecca.

2. BHyTpeHHsAs »Heprus, €€ COCTaBJSIOIIME, BHYTPEHHSSI SHEpPrus WUACalbHOTO rasa,
BHYTPEHHSS DHEPIrHsl Kak (QYHKLNS COCTOSHUS

3. Pabora m Temnora kak ¢opmbl nepeaayd BHYTpeHHeill sHepruu. IlepBblii nmpuHLIUI

TEPMOJNHAMUKHU.
PaBHOBeCHBIN npoliecc.
5. IlpuMmeHeHWe NEepBOro MPHUHIMIA TEPMOJUHAMHKUA B HM300apHOM U HU30TEPMUYECKOM

Ipoleccax NIcalbHbIX I'a30B.

6. IlpuMeHeHHWe mEpPBOrO NPUHIMIIA TEPMOAMHAMHKHA B HW30XOPHOM W aIMadaTHYECKOM
Ipoleccax NIealbHbIX I'a30B.

TenoBoit 3 pexT XuMUIEeCKOi peakiiu, TeOpeTHIeCKre OCHOBHI 3aKkoHa [ ecca.

8. MHcnonb3oBaHue 3HTaNbIUI 00pa3oBaHUS BELIECTB W DHTANBIMN CropaHus AJIs pacueTra

TEIUIOBBIX 3(P(HEKTOB XUMHUECKUX PEaKIUii

9. DOHranbnus 00pa3oBaHMUs HOHOB B pacTBOpPE

10. 3aBucumMocTh TEIUIOBOTO 3(dekTa XUMHUYISCKOW pPEaKIMu OT TeMIlepaTyphl. 3aKOH
Kupxroga

11. Hukn Kapno. [louarue sutponuu. Bropoil npuHIMI TepMOIUHAMUKA

12. ®dusnyeckuii CMBICI SHTPONUU. DHTPONUIHBIN KpUTEPUIl HAIIPABICHHOCTH MPOIIECCOB.

13. OmnpeneneHue M3MEHEHUS YHTPONUK B U300apHOM U H30XOPHOM IIpOlieccax.

14. OmnpeneneHue N3MEHEHNS SHTPONIMM B M30TEPMUYECKUX MPOLIECCAX.

15. OmnpeneneHue N3MEHEHHS SHTPOITUU B HEOOPATUMBIX MPOIIECCax.

16. V3mMeHeHUE SHTPONHUU XUMUYECKOH peakiiy B 3aBUCUMOCTH OT TEMIIepaTyphl.

17. Tlocrynar [Inanka. Pacder aGCcoFOTHOM SHTPOTIMH BEIIECTRA.

&

~
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18.

19.
20.
21.
22.

23.
24.

25.
26.
217.

28.

29.
30.

31.

32.
33.
34.

35.
36.

37.
38.
39.
40.
41.

42.

43.
44,
45.
46.
47.
48.

OOvenunenHoe Bolpakenue | u Il nmpunmumoB  TepmomuHamuku. [loHsTne
XapakTepUCTHUeCKOW  (GyHKUMU.  BHyTpeHHsst  SHepruss M SHTAIBOMS KAk
XapaKTEPUCTHUECKUE (PYHKITHH.

@Oynkuus ['nd6ca u I'enbMrosplia Kak xapakTepUCTHYECKUE (PYHKIIUU

3aBucumocts GyHKIMU ['16Oca OT Temmneparypsl.

3aBucumMocThb GyHKIHMH ['MOOCa OT JaBiaeHUs

@usnueckuil cMbICI XapakTepucTuueckux (yHkimid. @ynkuuu ['n60ca u ['enbMronbua
KaK KPUTEPUH HAIIPaBJICHHOCTH U PABHOBECHS.

Ypasaenust [ m60ca — ['enpmMronbia

Xumudeckuil noreHuual. OyHaaMeHTaIbHbIE YPAaBHEHUS TEPMOAMHAMUKY JJIS1 OTKPBITHIX
CUCTEM.

XUMUYECKUH MOTEHIMAII UACAIBHOTO rasa

Kputepwnii HanpaBiIeHHOCTH M PaBHOBECHS B XUMUYECKHX peakuusx mo ['moocy

VYpaBHenune wu3zorepmbl Baut-I'odda ana uaeanbHO-Ta30BBIX  peakiuil. Y CIOBHS
IPUMEHEHHUS.

XUMHYECKOE PABHOBECHE B HIEAIbHO-Ta30BbIX peakumusax. Csasb Mexay Kp m AG’r
peakuuu. Biusuue 3Haka u 3Ha9enus AG®T Ha 0JI0KEHHE PaBHOBECHS.

Koncrantsl paBHoBecus Ky, K, Ky , ux cBasp ¢ Kp

Pacyer paBHOBECHOrO cOCTaBa XHWMHUYECKOM pEakUMU II0 3HAYEHUIO KOHCTAHTHI
paBHOBecus (uepes 0).

Pacyer paBHOBECHOro cocraBa XHMHUYECKOM pEAaKIMM 110 3HAYCHHIO KOHCTaHTBI
paBHOBecus (depes &).

[Ipunuun Jle-1llarense. Biusuue nasnenus nu o0bemMa Ha NOJI0KEHNUE PABHOBECHS.

BnusiHue TemnepaTypsl Ha KOHCTaHTY PaBHOBECHSI U ITOJIOKEHUE PABHOBECHSL.

VpaBuenue wuzo0apel Bant-T'odda. Omnpenenenue temmoBoro 3ddexkra XUMHUUYECKOU
peaKIuy 10 TEMIEPATYPHOUN 3aBUCUMOCTH KOHCTAHTBI PABHOBECHSL.

XUMUYECKOE PaBHOBECHE B T€TEPOrE€HHBIX PEAKINAX C YIaCTHEM T'a30B.

PactBopbl HeanekTposnToB. CrocoObl BBIPaXKEHHMsS COCTaBa pacTBOpOB. CBS3b MEXAY
MOJIBHOM JTOJIEH U MOJISIPHOCTBIO (MOJISUTBHOCTHIO) pacTBOpa

Me:xXMOIeKyIIpHbIE B3aUMOIEHCTBHS B pACTBOPAX HEIJIEKTPOIUTOB

[TapunaneHble MOJIbHBIE BETMYUHBL. Y paBHeHus [ n66ca-/lrorema

MeTo OTpE3KOB B ONPEACIECHUH NapLUAIbHBIX MOJIBHBIX BETUYHH

Knaccudukanus pacTBOpoB HEINEKTPOIUTOB.

XUMUYECKUN TOTEHLHAl KOMIIOHEHTOB WJCAIBHBIX PpAacTBOPOB HEMIEKTPOJIUTOB.
Oco0EHHOCTH CTaHAAPTHOTO COCTOSTHUSI PAaCTBOPEHHOTO BEIIECTBA B OECKOHEYHO
pa30aBIEHHOM pacTBOpeE.

TepMonnHaMuyeckue  3aKOHOMEPHOCTH  OOpa3oBaHMsI  HJA€aJIbHBIX  PACTBOPOB
HEDJIEKTPOJINTOB.

3akoH Payus.

3axoH ['enpu.

3akoH pacnpenenenus HepHera. Dxkcrpakuus.

Ocmotnueckoe aasnenue. YpasHenue Bant-I'odda

KomnnuraruBHble cBOMCTBa pacTBOPOB HeNeTy4Hx BemiecTB. Kpuockonus. D0ymnockonus.

PeanbHble pacTBOpBl. AKTUBHOCTb, KOI((GUIIMEHT aKTUBHOCTH. XUMHUUECKUN MOTEHIINAI
KOMIIOHEHTOB ~ PEaJlbHOTO  pacTBOpa  HeAIeKTposuToB. CrocoObl  ompeseneHus
Kod(dUIIMEeHTa AKTUBHOCTH.

5 cemectp:

1.
2.
3.

[TpaBumno ¢a3 ['m60ca (moHsTHS (ha3hl, BADHAHTHOCTH CHCTEMBbI, KOMIIOHEHTA CHCTEMBI).
TepmoauHaMudeckoe ycioBue cTabuiIbHOCTH (a3 M (a30BOr0 paBHOBECHS.

JurarpaMMbl COCTOSIHMSI B OJHOKOMIIOHEHTHOM cucTeMe. YpaBHeHue Kiaysmyca-
Knaneiipona.
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10.

11.

12.
13.
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17.
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19.
20.
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23.
24.
25.
26.
27.
28.
29.
30.

31.

@Da30BbId NIEpEXO  JKUIKOCTb — IIap B OJHOKOMIIOHEHTHON CHCTEME, pacyeT YHTAJIbIIUU
UCIIapEHUsl, OINpPEIEIICHHE TeMIIepaTypbl HOPMAJIbHOIO KHUIIEHHUS, SHTPOIMU HCHAPECHUS.
Kpurnueckue sBieHus.

Tepmoaunamuka ¢asoBoro mepexojga TBepaoe Teno—map. OmnpezeneHue SHTATBIHU
cyOnumanuu, TeMnepaTypbl CyoIuMaIum.

DHaHTHOTPOIHBIE TOTMMOP(HBIE TPEBPAILICHHS B OTHOKOMIIOHEHTHBIX CUCTEMAaX.
MounoTponHbie noauMop(dHbIe MPEBPALIEHUS B OJHOKOMIIOHEHTHBIX CHCTEMAaX.
JmarpamMma IUJIaBKOCTH OWHAPHOW CHUCTEMBI C HEOTPAHUYCHHOW PACTBOPHUMOCTHIO
KOMIIOHEHTOB B JKHUJKOM COCTOSIHUM M OTCYTCTBHEM pPacTBOPUMOCTH B TBEpAOM, 0Oe3
00pa30BaHMs XUMUYECKUX COEIMHEHUMN U TBEPABIX PACTBOPOB.

Juarpammbl MIIaBKOCTH OWHApPHONW CHUCTEMBl C HEOTPAaHHUYEHHOH pPacTBOPHUMOCTHIO
KOMIIOHEHTOB B JKHJKOM COCTOSSHHUM M OTCYTCTBHEM pAacTBOPUMOCTH B TBEPAOM, C
00pa3oBaHNEM XUMUYECKUX COCTMHEHUH, MIaBAIINXCS KOHIPYIHTHO U MHKOHTPYIHTHO.
JuarpaMmbl TUTAaBKOCTH OWHApPHOW CHUCTEMBI C HEOTPAHUYCHHOW PacTBOPHUMOCTHIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUM M OTIPAaHUYEHHON pPAacTBOPUMOCTBIO B TBEPAOM
COCTOSIHUU C 00pa30BaHUEM 3BTEKTUKU U MEPUTEKTUKH.

JluarpaMmbl TUTABKOCTH OWHApPHONW CHCTEMBbl C HEOTPAaHUYEHHOW PAacTBOPHUMOCTHIO
KOMIIOHEHTOB B XKHJKOM COCTOSIHUM M HEOTPAaHWYEHHOW pPacCTBOPUMOCTBIO B TBEPAOM
COCTOSIHUH.

JlmarpaMmbl COCTOSIHHSI KHJIKOCTh —> TIap B OMHAPHOW CHCTEME JIETYYUX HEOrpPaHHUECHHO
CMEIIUBAIOIIUXCS )KUJKOCTEH (MAeanbHbIe U peabHbIe PACTBOPHI)

Teopernueckne OCHOBBI (PPAaKIMOHHOW MEPEroHKM B OWHAPHBIX CHCTEMax. 3aKOHBI
['u66ca-Konosanoga.

CKOpOCTh XMMHUYECKOH peakliiy, €€ ONpeIeIeHIE, OCHOBHOE KHUHETUUECKOE YpaBHEHHE.
[TocTynaTel XUMHUECKOW KUHETHKHU.

JuddepeHuranbHplii METOJT OTIPEAETIEHUS YaCTHOTO MOPSAJIKA PeaKuu
JuddepenumanbHbIil MeTO ] onpeeneHHs 00IIero Nopsiika peakiuu

Kunetnueckoe ypaBHEHME MPOCTOM PEaKkIMH NEPBOTO M BTOPOrO IOPSAKA C PaBHBIMHU
Ha4yaJIbHbIMHM KOHIIEHTPALIMSIMU PEAr€HTOB.

Kunetnueckoe ypaBHEHHE MPOCTOM PEAKLUU BTOPOTO MOPSAKA C Pa3HBIMU HadalbHBIMHU
KOHIIEHTpALUsSMH PEareHTOB.

Kunetndeckoe ypaBHEHHE ITPOCTON PEAKLUH TPETHETO MOPsIKA C PABHBIMA HAaYaJIbHBIMU
KOHIIGHTPALUsIMH peareHToB. VHTerpagbHBI METOJl OIpelesieHUs] OOILIero Mnopsaka
peakuuu.

[Tepuon nonypacnana. OnpeneneHue nNopsiika peakliuy o Nepuoay nojypacnania.
OOpaTtumas peakuusi IepBoro mnopsiika

[TapannensHas peakiys MepBOro MOpsiiKa ¢ OOIUM peareHTOM

ITocnenoBarenpHas peakiys NEPBOTO MOPSAIKA.

[TpubnmKeHHble METOABI B aHAJIM3€ KUHETHMUYECKUX CXEM XMMHUYECKHX peakuuid. Meton
bonenmreitna.

3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu oT TeMmnepatypsl. [IpubinxkenHoe npaBuiio
Bant-T'odda u ypaBHeHne Appenuyca.

OHeprua aktuBauuu. OnpeneneHrne SHEpTun aKTUBALMK 110 TEMIIEPATypHOU 3aBUCHMOCTH
KOHCTaHTBI CKOPOCTH XUMUYECKON PEAKIUN.

[ToBepXHOCTh TMOTEHLUMAIBHOW DSHEPruM. OHEepreTMdyeckuil mnpoduiab XUMHYECKOM
peakuuu. [IyTh XUMUYECKOW pEaKIUH.

OcCHOBHBIE TOJNIOKEHMSI TEOPUH AKTHUBHPOBAHHOIO KoMmIulekca. OCHOBHOE ypaBHEHHUE
TEOPHH aKTUBUPOBAHHOTO KOMILIEKca (0e3 BBIBOJIA).

Tepmomunamuyeckass (opma ypaBHEHHUS TEOPUH AKTUBUPOBAHHOTO  KOMILIEKCA.
Ornpenenenne napaMeTpoB aKTUBALIMH.

Karanu3. O0uiue 3akOHOMEPHOCTH KaTalln3a.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Kunernueckast cxema ogHOCYOCTpaTHOM (pepMEHTATHBHOM peakuuu. BbiBox ypaBHEHHS
Muxasnuca-MeHTeH MEeTO10M KBa3UPaBHOBECHOT'O MPUOIMKEHHUS.

Kunernueckast cxema ogHOCYOCTpaTHOW (pepMEHTATHBHOM peakuuu. BbIBOA ypaBHEHHS
Muxasnuca-MeHTeH METOI0M KBa3UCTAllMOHAPHOTO MPUOINKEHHUS.

IlonsiTHE 3JIEKTPOXMMHUYECKOTO IIOTEHLHANA, MOHHOM CHJIBI PacTBOPA JJIEKTPOJIUTOB,
ypaBHeHue J30as1- XoKKesl.

XVMMUYECKUH MOTEHLIMAA HWOHOB, AaKTHBHOCTb JJIEKTPOJIMTA KaK MOJIEKYJISPHOIO
COCIMHEHMUS.

DNEeKTpOIHBIA TOTEHIMANI Ha Mex(a3HOW TpaHulle MeTaJul/MOH MeTaljia B PacTBOpeE.
[Tprunnbl 06pa3zoBaHus.

[ToHsATHE TaNbBAHUYECKOTO DJIEMEHTA, OCOOCHHOCTH IMPOTEKAaHHsI B HEM OKHCIIUTEILHO-
BOCCTAHOBUTEJIBHON PEAKLIMH.

DNEeKTpOABMKYIIasl CUjla raJIbBAHUUECKOTO 3JeMeHTa. TepMOAMHAMUYECKUE YCIOBUS €€
dhopMHUpOBaHHS.

DNEeKTpOJABMKYIIasl CUja TaJIbBAHUYECKOTO 3JIEMEHTAa KaK KpUTEpUH HalpaBlIE€HHOCTU
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

Onpenenenne A G U KOHCTaHTbl XMMHYECKOTO PABHOBECHS OKHCIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakuuil yepe3 J/1C ranpBaHNYECKOro 3JI€MEHTA

3aBUCHUMOCTh 3JIEKTPOJHOIO MOTEHIHMala OT KOHLIEHTPAalMM 3JIEKTPOJUTa. YpaBHEHHE
Hepncra.

OKCHEepUMEHTAIbHOE ONpEAEEHUE CTaHAaPTHOIO YCIOBHOI'O 3JEKTPOJHOrO MOTEHIMaa
(Ha mpuUMepe XJIOPCepeOPSHOTO IICKTPOIA).
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