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1. IEJIM ¥ 3AJJAYM OCBOEHUSA IV CLATIIAHBI (MOYJIST)

1.1. HeassMu ocBOeHHSI TUCHMILIMHBI «DU3NYecKas XUMUS» ABIsSETCS (POpMUPOBaHUE
y CTYACHTOB OCHOBHBIX IIOHSTHUH, 3HAHUM M HABBIKOB B OO0JACTH TEOPETHUYECKHUX OCHOB
¢u3nUecKoil XUMHH, CHCTEMHBIX 3HAaHUH, HEOOXOAMMBIX TIPH PACCMOTPEHHH (HHU3HMKO-
XMMHUYECKHX IPOLECCOB, IMPOUCXOMALIMX B ECTECTBEHHBIX M MOJEIUPOBAHHBIX CHUCTEMAX,
(dopMHpOBaHHE YMEHHMH BBINOJIHATE HEOOXOJUMbIE TEPMOAMHAMHYECKHE M KHHETHYECKHE
pacyeTsl NapaMeTpoB XMMHMYECKHX peaKLUil, BBIIOJHATh pacdeTsbl i (a3oBbIX IEPEXO0B,
aHAJIM3UPOBATh MEXAHU3MbI XUMUUECKUX PEAKIUH U IEKTPOXUMUYECKUX IPOLIECCOB, IPAMOTHO
0pOpMIATH pe3yabTaThl SKCIEPUMEHTOB M PA3BUTh HABBIKM MPAKTUYECKOTO HCIOJIH30BAHUS
TEOPETUYECKUX 3HAHUN JJIS peIIeHUs] KOHKPETHBIX 3ajad.

1.2. 3agaum ocBOeHMS JUCHUIITIUHBI:

- M3YYHTh OCHOBHBIC TIOHATHS TEPMOJWHAMHKH, XHMHYECKOTO paBHOBECHS B
XMMHUYECKHX PpEeaKUUsX U CHCTeMax; 3aKOHbl pPAacTBOPOB HEIJIEKTPOJIUTOB; TajbBaHUUYECKHUE
3JIEMEHTHI; OCHOBHBIE IOCTYJIaThl XUMUYECKON KMHETHKH U KHHETUYECKHE YPABHEHUS MPOCTHIX
U CIIOKHBIX PEAKIINH;

- paccMOTpeTb  TepMOJUHAMHUYECKHE, KUHETHYECKHE,  DJIEKTPOXUMHUYECKHE
3aKOHOMEPHOCTH B IPOTEKAHUH MPOLIECCOB B XUMUYECKUX CUCTEMAX;

- JaTh TPEJICTaBIIEHHE O COBPEMEHHOM COCTOSHHUM M MYTAX Pa3BUTHA (HU3HUECKON
XUMHH, €€ POJIA B HAYKE M TEXHUKE;

- pa3BUTh CAMOCTOSITENIFHOCTh B MNPHOOPETEHWH HAyYHBIX 3HAaHUA H  OMbBITA
9KCHEPUMEHTAIbHOI paboThI.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBbBI

2.1. YyeOHas aucuumiinHa «@u3nuyeckass XMMHSI» BKIIOYEHAa B 00sA3aTeNIbHBINA
nepeyeHb AUCHMILIMH 0a30BOM yacTH 0Opa30BaTeIbHOW MPOTrpaMMbl BHE 3aBHCHUMOCTH OT €€
HarpaBjieHHOCTH (mpoduiis). [ucuurmiivHa peamu3yeTcss B COOTBETCTBUM C TPEOOBAHHUSIMU
®I'OC, OIl BO u VII, no naHHOMY HanpasJI€HUIO OATOTOBKH.

JlMcLUMIUIMHA OCHOBBIBaeTCs Ha O0a30BBIX 3HAHMAX, IOJNYYEHHBIX CTYACHTAaMH IpU
U3y4eHUM AUCUUIUIMH «Martematuka», «®Pusuka», «OOmas u HeopraHuyecKas XHUMHUS»,
«Opranuueckas XUMUsA», «AHATUTHYECKAass XUMHUS U (PU3UKO-XMMHUYECKHE METOIbl aHaIu3ay,
I7I€e OHUM NpHOOpEeTaroT HeoOXOJUMBbIE 3HAHMSI MO CTPOEHHUIO BEIIECTB W HAIPaBIEHHOCTH
XUMHYECKHUX IPOLIECCOB, BBOAMUTCSA MOHATHE CKOPOCTH XMMMUYECKHUX peakiuil. J[ns ycBoeHus
JUCIUIUIMHBL CTYACHT JOJDKEH BIAJeTh XHUMHUYECKON TEPMHMHOJIOTHEH; MOHHWMAaTh CMBICI
XUMHUYECKHX (DOPMYIT U CHMBOJIOB, MHJEKCOB U KOI(P(GUIMEHTOB B XUMUYECKUX YPaBHEHMSIX
peaknuii; MMeTh TNpeACTaBICHUS 00 OCHOBHBIX KJAcCaX HEOPraHMYECKUX M OpPraHUYeCcKuX
COCJMHEHUH; MOHUMATh PA3IUUYUE MEXKIY XMMHUYECKMMU U (U3NYECKHMHU SIBICHUSMU; UMETh
Ipe/CTaBiIeHue 00 aTOMHO-MOJIEKYJIIPHOM YYE€HHH; MMETh HAaBBIKM PEIIEHUS MPOCTEHIINX
pacueTHBIX 3aJad.

Jucuumimza «®usndeckass XUMHs) SBISETCS OCHOBOIOJATAIONIEH JUIsl U3YYEHHs psiia
oOLIeHaYyYHBIX M CHEHUAIbHBIX JUCIMIUIMH, CBSI3aHHBIX C xumueil. [Ipumepamu Takux
muctumuine - saBisitotes: «Kommonanas xumus», «Kopposus u 3ammra metamuioBy, «OoOmas
XUMHUYECKasi TEXHOJIOTUS», TJI€ UCTIONb3YIOTCSI YMEHHUS U HAaBbIKU, IOJy4YEeHHBIE CTYIEHTaMH MpU
U3Y4YeHUU (PU3NUECKON XUMUHU, PEIICHUS pacYeTHBIX 3a/1a4, U c(hOPMUPOBAHHBIE KOMIIETEHILIUU B
OTIpeIeIEHNH BO3MOKHOCTH ¥ OCOOCHHOCTEN MPOTEKAaHUSI XUMHUECKUX MTPOIIECCOB.



3HaHWs, YMECHMS M HaBBIKHM, IOJIYYCHHBIC y4YalllUMCA IPU WU3YYCHHUH JUCLUIUIMHBI —
«Dusnyeckas XUMHUA» OyIyT HEOOXOAWMBI Ui OCBOCHHS MOCIEIYIOIIUX KypcoB 0a30BOro u
npodeccuonanpHoro mukia «Kommongnas xumus», «Kopposus u 3ammuTa MeTauioBy, «O0rmmas
XUMHUUYECKAsi TEXHOJIOTHSD U JIp., @ TAK)KE IPHU MOATOTOBKE, BBIIIOJIHEHNUHU U 3aIUTE KYPCOBBIX U
BBIIMTYCKHON KBaJU(HUKAIIMOHHONH Pa0OT, MpPU PELICHWH HAyYHO-HCCIENOBATEIbCKUX 3a1ad B
Oyay1ei npodeccuoHanbHOMN e TETbHOCTH.

CBsA3b JaHHOM AMCUUMIUIMHBI CO CHEelMaIu3anueil oOydarollerocsi peanusyercs IpH
PacCMOTPEHMHM XHMHUYECKUX PEaKIMH M IPOLECCOB C yYETOM YCIOBHMM, U MEXaHM3MOB HX
IPOTEKaHUs, CBOMCTB OTIENbHBIX CHUCTEM M METOJOB HCCIEIOBaHMS M aHaiau3a (U3UKO-
XUMHUYECKHX IIPOLECCOB.

OCOOCHHOCTBIO JTUCHUIUTMHBI  SIBISIETCS NPOBEJACHHE JAOOpaTOPHBIX padoOT, dTO
MO3BOJISIET MPUOOPECTU CTYACHTaM YMEHHS paboTaTh C XUMHUUYECKUMH peareHTaMu, MOCyI0d U
npuOopaMu, OCYILECTBIATh XUMHUYECKUN HKCHEPUMEHT U IPOBOAUTH IEPBUYHBIE HAYyYHbIE
uccienoBanus. B maGopaTopHble paboThl BBEIECHBI 3JIEMEHTHI, MOBBIIAIOLUINE HHTEPEC
CTYJEHTOB K HUM M MX II03HAaBATEIbHYIO AKTHUBHOCTH. JlJI1 IOBBIIIEHUS I1O3HABATEIBHON
AKTUBHOCTH CTYAEHTOB U MPUOOPETEHHsI UMH MEPBUYHBIX HaBBIKOB HAyYHOT'O UCCIEIOBaHUS, B
9T Ja0opaTopHble paOOThl BBEJIEHBI SJIEMEHThl HAyYHOIO MCCIEIOBaHMSA, Kak-TO: a)
CaMOCTOSITEJIbHO BBIOpAaTh PEAKTUBBI Il IPOBEACHHUS pEaKLMU, OLEHUTh U OOBSICHUTH
MOJTYYECHHBIH pe3yibTar; 0) OOBSCHUTH MPOTEKAaHWE OJTHOW PEaKIHWU U HE MPOTEKaHHE JPYrow,
Ha TIepPBBINA B3I OJOOHOH, peaklny; B) MPEACKa3aTh MPAKTUIECKOE 3HAYCHUE TOW MM MHOH
peaKIuu, COMMPOBOXKIAOMIEHCS HEOOBIYHBIM Y (HEKTOM, H T.1.

K axkTuBHBIM MeTOAaM OOy4eHUs OTHOCHTCA cJada IHCbMEHHOIO OT4YeTa [0
nabopaTopHoil pabore B (opme O0OCYXIeHMs, MNOCKOIbKY Takas paOoTa mpeamnosiaraer
BBITTOJIHEHNE TBOPUECKUX 3aJaHui (3a7ay). Yyaluiicss BCTYNaeT B JUAJIOT C MPeroiaBaTesieM B
X0/Jie 00CYKIACHHUS PE3yJIbTaTOB HKCIEPUMEHTA U €r0 UHTEPIPETALINH.

Pabouas nporpamma aucuumiIuHbl «@Pu3HUecKas XHUMHUS» A MHBAIMJIOB U JIUI C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0pOBbsl  pa3padaTbiBaeTCsi WMHJIMBUIYaJbHO C YYETOM
0COOEHHOCTEH TNMCUXO(PU3NYECKOTO Pa3BUTHUS, MUHIUBUIYaTbHBIX BO3MOXHOCTEH M COCTOSHUS
3/10pOBbS TAKUX O0YyYarOIINXCS.

3. KOMIIETEHIIMH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHus: AMCUUIINHBI (MOAYIs) «PU3nyecKas XUMHUs» HalpaBJIeH Ha:

- (hopMUpOBaHKE AIEMEHTOB cleayronux komnerenuuid B coorserctBuu ¢ OITOIT BO mo
HATpPaBIEHUIO MOATOTOBKY (crienuanbHocTh) 18.03.01 «Xumuueckast TEXHOJIOTHS:
a) obmenpogeccuonansubix (OI1K): OIIK-1, 2, 5.

Taonuua 1 - Dopmuposanue Komnemenyuil OUCYUNIUHAMU
Haumenoganue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
Komnemenuyuro
coemecmHo

Oo6mas u
HEOpPTraHuYeCKas v
XAMHS

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




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

XUMUS 3JIEMEHTOB
(BLB.11)

OpFaHI/I‘IeCKaﬂ XUMUA
(B1.5.15)

OpFaHI/I‘IeCKaﬂ XUMUsA
Il (51.5.16)

BgBenenue B
CHICIHAIbHOCTh
(b1.b.17)

duznyeckass XuMHUs
(b1.5.22)

JlakokpacovHbie
mokpeitus (b1.5.24)

OO01ias XuMu4ecKast
texHojorus (b1.5.27)

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

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

OIIK-2

HNudopmartnka
(b1.5.2)

Martematuka (b1.5.3)

OOmias u
HeopraHuyeckast
XUMUS

(b1.5.4)

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

WmxenepHas rpaduka
(b1.B.9)

XUMHS 3JIEMEHTOB
(BL.B.11)

Omsuka (b1.5.12)

Opranudeckast XUMus

(B1.B.15)

Opl"aHI/ILIeCKaﬂ XUMUs
Il (B1.5.16)

Wndopmannonssie
texHomnoruu (b1.5.18)

[puknannas
mexanuka (b1.5.20)

IIpouecce u
MeXaHUIeCKne
ammapaTel
XUMHUYECKHUX
IIPOU3BOJICTB




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

(B1.B.21)

duznyeckass XuUMHUS
(b1.B.22)

Jlakokpaco4HbIe
nokpeitus (b1.5.24)

DNEeKTPOTEXHUKA H
NPOMBIIUICHHAS
JJIEKTPOHUKA
(b1.5.26)

OO01ias XxuMu4ecKast
texHojorus (b1.5.27)

Konnonnnas xumust

(51.5.10)

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

AHanutnueckas
Xumust 1 puzuko-
XAMHUYICCKHE METOIBI
anaymza (b1.5.8)

XUMHUSA 3IIEMEHTOB
(B1.B.11)

®wusuka (b1.5.12)

OpFaHI/I‘ICCKaFI XUMUS
(B1.B.15)

Opranudeckasi XuMust

Il (51.5.16)

IIpuknannas
mexanuka (b1.5.20)

IIpoueccel u
MEXaHUYECKHUE
anmapatsl
XAMHAYECKUX
TIPOU3BOJICTB
(b1.B.21)

duznyeckas XuMHus
(1.B.22)

DIIEKTPOTEXHUKA U
MIPOMBIIICHHAS
JNEKTPOHUKA
(b1.5.26)

IlogroroBka k
MPOIEAYPE 3alUTHI U
3amra BKP (B3./1.1)




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

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCUUNIUHE, COOMHECEHHBIX C NJIAHUPYEMBIMU PE3YIbMAMAMU 0CE0CHUS

Koa n OueHo4YHbIE CPeACTBA
KO)I u HaAauMCHOBAaHUC
HAaMMEHOBaHUe HHIMKATOPA IInanupyemsble pe3yJbTaThl 00y4eHHS M0 JUCHHILINHE Texkymero IIpome:xxyTO4YHOM
KOMIICTCHIIMU JOCTHIKCHHUSA KOHTPOJIA arTrecralnmumn
KOMIIETCHIIMHU
OIIK-1. Cnocoben
U3y4arTh,
aHaIN3UPOBATh,
UCTIONIb30BaTh
MEXaHU3MBI 3HATH:
HOIIK-1.1. H3yuaem Bomnpocs! nns
XHAMHHACCIHX Mexanu3mbl " OCHOBIRIC  TIOMITHA - KonTposnbHbie CTHOTO
peakuui, . | tepmonuHamMuku, nepsoe| YMEThD: BJIAJIETD: p Y
XUMUYECKUX peaxyull, BOIPOCHI K cobecenoBaHust Ha
MIPOUCXOISIIHX B u BTOpOE Havyana| -  ONpelessiTh 10| - HaBBIKAMH PELICHUs
OCHOBbIBAACH HA OTYeTam 1o sk3amene (48
TEXHOJIOTUUECKHX TEPMOJJMHAMUKH, CIPaBOYHBIM JIAHHBIM | THIOBBIX  3aJad 110
SHAHUAX O CIMPOEHUU 11ab0paTOPHBIM BOIPOCOB - 4
Iporeccax u TEIUIOBBIE 3¢ deKTHl, | SHepreTHYecKue OTIpeIeIEHUI0
sewjecmed, npupooe pabortam cemecTp, 42 Bompoca
OKpYXaloIIeM MHUpE, . 3akoH ['ecca, ypaBHEHHE | XapaKTEPUCTHKU 1| TepMOIMHAMUYECKHX .
XUMU4ECKou ce:3u U - 3agaHus K - 5 cemecTp): OnIeTHI
OCHOBBIBAsICh Ha . Kupxrodoa, reoMeTpuro Mouekyr, | BemmunH (Q, AU, AH,
CBOUCMBAX PA3IUYUHBIX [IUCBMEHHBIM (24 ounera 4
3HaHMAX O CTPOCHHUHU TEepPMOJMHAMUYECKHE tepMoanHamuueckne | AG) B cucreme
KAACCO8 XUMUHECKUX . KOHTPOJIbHBIM cemectp, 21 Ouner 5
BELIECTBA, IPUPOAE hyHKIIIH U,H,A,G, | xapakTepucTuku WiealbHbIi ra3 u B
. 91eMeHmos, . 9 paboram 10 ceMectp).
XMMHUYECKOH CBSI3U 1 . XMUMHUYECKHH TOTEHIMAN, | XAMUYECKUX PEaknnuil | XUMHYECKUX PeaKkIusix
" coeouHenull, geujecms . paszenam B kaxxnom cemectpe
CBOMCTBax CBOMCTBA  XMMHYECKOTO
U Mamepuanog B OnuieTax 3ajayva.
Pa3INYHBIX KJIACCOB MOTeHIMAaja
XUMHYECKHX
3JIEMEHTOB,
COCIUHECHUM, BEIICCTB
Y MaTepHaJIOB




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Koa n

OueHo4YHbIE CPeACTBA

HaAaNUMCHOBaHUEC
HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyToOUHOM
JOCTHKCHUSA KOHTPOJIA arTrecranmmu
KOMIICTCHIIMHU
3HATh:
- YCIIOBHS
HAIMpPaBICHHOCTH u
paBHOBeECHS B
XUMHYECKUX peakuusax, | YMETh:
ypaBHEHHE  HM30TEPMBI | - pacYuTHIBATH
XMUMHYECKOH  pEaKlnH, | paBHOBECHBIH COCTaB
KOHCTaHTa PaBHOBECHS | XMMHUYECKUX pPEaKIHi
P ? PeAM | p T ATETB:
JJIsL T'OMOI'€HHOHU 10
o - HaBbIKaMW PCIICHUA
pCakun B HACAJTIBHOU TCPMOANHAMUYCCKUM -KOHTpOJ'IbeIe
o HCTHUIIOBBIX 3aJa4 IIO
HOIIK-1.2. ra3oBoi cMecu W | JaHHBIM, ONpPEACIATH| - . BOIIPOCHI K
Ananuzupyem crocoObl €e BBIPKEHUS, | BIUSHUE BHemHuX | P Y oTYeTaM 1o
PaBHOBECHOT'O COCTaBa
MeXaHUu3 Mol cei3p Kp, Kc, Kx, Kn, | ¢haktopoB Ha BBIXOJ y 71a00paTOPHBIM
. XHUMUYECKOHM peakium;
xumuueckux peaxyuti | npunuun Jle-Illatense, | npoaykra, CTPOMTE | o paboram
APOUCXOOAUUX 6 TEPMOJIMHAMUYECKHE (a3oBble  TUATPAMMBI O — - 3aganus K
MEXHON02UHECKUX YCIIOBUSI paBHOBecHsl | B OJTHO- u MHUCbMEHHBIM
pacyeTHOrpauuecKux
npoyeccax u Mexay hazaMu, IPaBuiIoO | IBYXKOMIIOHEHTHBIX abot 10 (hasosbIM KOHTPOJIbHBIM
okpyacarougem mupe | ¢a3z ['mbbOca, nuarpamma | cucremax, pemaThb p paboTam 1o
PaBHOBECHSIM B OJIHO-
COCTOSTHHS JUISl | TIPAKTHYECKHE 3a/1a4u paszenam
o U JIBYXKOMITOHCHTHBIX
OJHOKOMIIOHCHTHOH 1o q)a?)OBI)IM
cucreMax
CHUCTCMBI, paBHOBECHUE JuarpamMmam;
UKW pacTBOp — nap B | IPUMEHSATh 3aKOHBI
JABYXKOMITOHCHTHBIX PacTBOPOB
cucreMax, 3aKOHBI | HEDJICKTPOJIUTOB

I'u66ca-Konosaiosa,
3aKOHBI pacTBopoB
HE3JICKTPOIUTOB,
JTUarpaMMBbI TUIABKOCTH




Kon u OueHo4YHbIE CPeACTBA
Kon n HAHMMEHOBaHUe
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyToOUHOM
KOMIIeTEHLM U AOCTHKEHUS KOHTPOJIA arrecTauuu
KOMIIETEHIIHHU
3HATh:
YMETAD:
- raJbBaHUYCCKHUC
R — e I[ C - HUCIIOJIB30BATh
’ 3JIEKTPOXUMHUUECKUE BJIAJIEThH:
TaJJbBAaHUYCCKOI'O
JaHHBIC [JId pacdcTa| - HaBbIKaMH pacycTa
JJIEMEHTa c - KontpomnsHsie
TCPMOANHAMUYCCKUX TCPMOJANHAMHNYCCKUX
TCPMOJANHAMHNYCCKUMU BEIHUMH EIIOKC BeIHYKH B BOIPOCHI K
HOIIK-1.3. BEJIMYMHAMHU N pent . OTYeTam 1o
o peaKkuuun; PaBHOBECHOU
Hcnonvzyem XUMHUYECKOU  PEaklvy, 11a00paTOPHBIM
o aHaJIU3UpPOBaATh SJICKTPOXUMUU )44
nojiy4yernnsvle 3Hanus CKOPOCTb XHUMHUYCCKOHU pa60TaM
KHHCTHYCCKHUC CXEMBI| pacTBOpax
071 peutenus 3a0ay peakuuy, MTOCTYJIAThI o - 3amaHus K
o o XUMHUYCCKUX PEAKIHU | HEDJICKTPOJINUTOB;
I’lpO(ﬁéCCuOHﬂﬂbHOu XUMHUYCCKOU KHUHCTHUKH, IIMCbMCHHBIM
HpI/I6J'II/I)KeHHBIMI/I HUHTCrpaJIbHbIMU u
OdesmenbHoCmu KHMHECTUYCCKHEC KOHTPOJIbHBIM
METOJaMH, mudepeHITraTbHEIMA
YpPaBHEHHsI MPOCTBIX H paboTam 1o
o OIIpCACIIATh METOAaMH aHaJIku3a
CJIOKHBIX peakuumu, o pazaeiaaMm
KHHECTHYCCKUC CKOpOCTEH
ypaBHeHHE AppeHHyca, .
TeODHIO XapaKTCpUCTHUKU XUMHWYECCKUX pCaKIIun
P MPOCTBIX U CJIOXKHBIX
AKTUBUPOBAHHOT'O o
peakuui
KOMIIJICKCa
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Koa n OueHo4YHbIE CPeACTBA
KO)I u HaAaNUMCHOBaHUEC
HanMeHOBaHUe HHIMKATOpA Ilnannpyemsble pe3yibTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texymero IIpomeskyToOUHOM
KOMIIETCHIIMHN JOCTHKCHUSA KOHTPOJIA arTrecranmmu
KOMIICTCHIIMHU
BJAJETD:
i OCHOBHBIME | _ o irposbHEe
OIIK-2. Cniocoben YMEThb: 3aKOHAMH p
HUCIOJIL30BaTh 3HATbD: - AHAJIU3UPOBATh | AUCLIUIUIMHBL st BOTPOCRI K
HOIIK-2.4. ) oTYeTaM 1o
MaTeMaTHYCCKUE, - Hayaja TEPMOJUHAMHMKH | SHEPIeTUUCCKUC OTHCAHUS
Hcnonvzyem 71a00paTOPHBIM
¢usnueckue, GU3UKO- U OCHOBHBIE ypaBHEHHS |IDPEKTHI B| XMUMHYECKHX u
Xumuyeckue memoosvl ., .. | paboram
XUMUYECKHE, XUMUAYIECKOMN ¢busngeckux (ha30BBIX paBHOBECHIA,
0714 peutenus 3a0ay - 3ajaHus K
XHUMHUYCCKHE METOIbI . | TepMoaMHAMHUKH; mporieccax U | MpOILEcCcoB B
npogeccuoHanbHou MTUCHMEHHBIM
IUTS PELICHUS 3a0a4 - OCHOBHBIE  3aKOHHI | XHMHYECKHX PEaKIIIX | pacTBOpax
. desmenbHOCU KOHTPOJIHHBIM
npogecCHOHANBHOM XUMHA HA OCHOBE XMMHYECKHUX | HEIIEKTPOIUTOB M| Sotan o
JeSITeTPHOCTH 3aKOHOB W TIOHATHH AIIEKTPOIIUTOB, p
. pa3zenam
CKOpocCTei
XUMHYECKIX PCaKITHiA
BJAJETD:
- HaBBIKAMU
MPOBEACHUSI
OIIK-5. Cniocoben HOIIK-5.1. Cnocoben p
XUMUYECKHUX
OCYLIECTBIISITh ocywecmensims YMETb:
9KCIICPUMEHTOB 1o
JKCIIEpPUMEHTAJIbHBIE axcnepumenmanvnvie | SHATD: - IUIAHUPOBATh
OIPEJEIICHUIO - KontpomnsHsie
UCCIIEJIOBAHUS U uccne008anus u - MOJISIPUMETPUYUCCKHUE, | SKCIICPUMEHT,
TEIUIOTHI PACTBOPEHHUS | BOMPOCHI K
UCTIBITAHUS 10 UCnbIMAHUSL HO 90yUTHOCKOITUYECKHE, THI0JIb30BATHCS .,
. . - coei 0oTYEeTaM 1O
3aJJaHHOW METO/IHKE, 3a0anHOU MemoouKe, |KaTOPUMETPHICCKHE, CTaHIApTHOMH
. KaJOPUMETPUIECKAM | TaOOpaTOPHBIM
MIPOBOTUTH npoeooums JJEKTPOXHUMUIECKHE nmabopaTopHOit METOIOM: aGoTaM
HAOIIOICHUS Haboerus u METOIBI MOTYYCHUS | IOCYIOH; ’ p
MTOCTPOCHHUIO - 3amaHus K
HU3MEPEHUS C yIETOM usmMepeHus ¢ yuemom | PU3UKO-XUMUICCKAX - HCTIOJTB30BaTh
. N JUarpaMMBI )KHIKOCTh | MICEMEHHBIM
TpeOOBaHUI TEXHUKU | mpeO08aHuil mexHuky |IJaHHBIX TPH  PEIICHUH | TOJIPUMETPHUCCKUE, N
— map B JBOWHOU | KOHTPOJBHBIM
0€30IaCHOCTH, bezonacrnocmu, TEPMOJIMHAMHYECKHX, 30YIUITHOCKOTIMYECKUE, cHCTeMe AG0TaAM 110
o0OpabaTbIBaTh U obpabamvieams u KHHETHYECKUX M JPYTHX | KaJOPUMETPHUIEeCKHe p
. 90yITHOCKOITMYECKUM paszenam
MHTEPIPETHPOBATH unmepnpemuposams | 3aga4 GU3MYCCKON XUMHHM | METOABI  MPOBEACHHUS METOTOM:
IKCIIEPUMEHTAJIBHBIE | OKCHEPUMEHMANbHbIE JKCIIEPUMEHTA ’
- CKOPOCTH HWHBEPCHH
JTaHHBIE oamnHvie
caxapo3bl
MOJISIPUMETPHUECKUM
METOJIOM
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Koa n OueHo4YHbIE CPeACTBA
KO}I Hu HAaUMCHOBAaHUEC
HauMeHOBaHHeE HHIMKATOpA Ili1anupyemMble pe3yJibTaThl 00y4eHUs 10 JUCHHUILIHHE Texymero IIpomeskyToOUHOM
KOMIIETCHI MU JOCTUKCHUSA KOHTPOJIA aTTreCralumn
KOMIIETCHIIUUN
- KontponbHbie
3HATD: BONPOCHI K
HOIIK-5.2. Ilposooum |- ocHoBHBle MeToAbl u| YMETD: BJIAJIETh: OTYETaM I10
Heobxooumvle TIPUEMBI MIPOBEACHUS | - TIOJIb30BATHCS | ‘HaBLIKaMI/I 11a60pPaTOPHBIM
HabooeHus u IKCIIEPUMEHTA; MpaBUJIaMH N paboram
. 6e3omacHoil paboThl B
UMepeHust ¢ yuemom |- JTabOpaTOpHYIO MOCYAY, |0e30macHoil paboThl B UMIECKON - 3amanus K
mpebosanuli mexHuKu |B TOM YHUCIIE | XUMHYECKOM IIUCHEMEHHBIM
nabopaTopuu
besonacnocmu HU3MEPUTENBHYIO, | TabopaTopuu KOHTPOJIbHBIM
mpaBuiIa pabOTHI C HEl paboTam 1o
paszenam
YMETb:
- 00pabaThIBaTh - Konrporbrere
3HATD: HOIVICHHBIX BOIIPOCHI K
HOIIK-5.3. - wMeromel  00paboTKH ya oT4eTaM 110
3KCIIEPUMEHTAJIbHBIE BJAJIETD:
Ob6pabamvisaem u IKCIEPUMEHTAIbHBIX 11a60paTOPHBIM
JIAHHBIE; - HaBLIKAMU
unmepnpemupyem JAHHBIX, B TOM YHCIIE paboram
- NpEeACTaBIAThH | 00pabOTKH M aHaIu3a
NoJayYeHHble CTAaTHUCTHYECKUE; - 3amanus K
HOJ'Iy‘-IeHHI)Ie JaHHBIC, 3KCHepI/IMeHTaJ'IBHI)IX
9KCHepUMeHmalbhble |- TPaBUIIA MPEICTABICHUS IIMCHEMEHHBIM
BBICKA3bIBATH CBOKO | JAaHHBIX
oanHvle 9KCIEPUMEHTATBHBIX KOHTPOJILHBIM
TOYKY 3pEeHUs B
JTAaHHBIX paboTam o
o0OcyxIeHun
paszenam
pe3yNIbTaToB
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4. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mast Tpyao&éMKOCTh AuCHUILINHBI cocTaBisieT 10 3agernpix emuHui, 360 dwacos,
pacripe/ielieHie 4acoB 110 BUAaM padOT CeMecTpaM MpeICTaBICHO B Tabmwuie 3.

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

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

C UCIIOJIb30BAHUEM DJICMCHTOB

®opMaT U3yYeHHsl JMCIUIIIHHBI
JIEKTPOHHOT0 00y4EHUs

OO61mast TPy10€MKOCTD JUCIUILTAHBI TI0 Y4eOHOMY 360 180 180
TUIaHy

1. KonTakTHas padora: 180 90 90
1.1. AyauTopHas pa6oTa, B TOM YHucJe: 170 85 85
3aHATHUSA JCKIHOHHOTO THMa (J]) 68 34 34
3aHsATUS ceMuHapckoro tuna (I13-cemunapel,

MPAKTUYECKHE 3aHATHUS U JIP)

naboparopusie paboTsl (JIP) 102 51 51
1.2. BHeayauTopHasi, B TOM YHcJe 10 5 5
KkypcoBas pabdota (mpoekt) (KP/KII) (koncynbTanus,

3aIuTa)

TEKYIIMH KOHTPOJIb, KOHCYJIbTAIIUH 110 JUCLIHUIIINHE 10 5 5
KOHTaKTHasi paboTa Ha IPOMEXYTOYHOM KOHTPOJIE

(KPA)

2. CamocTrosiTesabHas padora (CPC) 117 54 63
pedepat/scce (MOAroTOBKA)

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

KOHTpPOJIbHAsI paboTa + + +
kypcoBas pabota/mpoekT (KP/KII) (moaroroska)

CaMOCTOATCJIIBHOC U3YyYCHUEC PA3/ICTIOB, CaMOIIOATOTOBKA

(r{popa60TKa 1 MMOBTOPCHUC JICKHUOHHOT'O 1\\‘/[aT€pI/IaJ'Ia u 117 54 63
Martepuajia y‘{€6HI/IKOB u y‘{€6HBIX HOCO6I/II/I, IIOArOTOBKA K

J'Ia60paT0pHLIM 1 MIPAKTUYCCKUM 3aHATHAM, KOJUIOKBUYM U T.I[.)

IToxroroBka K 9k3aMeHy (KOHTPOJIb) 63 36 27
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue oucyuniutvl, CmpyKmypupoeanHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonrakTHas
(KOHTpoOJIHpYyeMbIe) T ® HaumenoBanue Peanuzanus HaumeHnoBanue
s
pe3yJbTaThl = e HCIO0JIb3yeMBIX B paMKax pa3paGoTaHHOro
=) .
OCBOEHMSI: " o |2 o|l8e|l58F AKTHBHBIX H IpakTHYeCKOi DIEKTPOHHOTO
anMeHOBaHHUE Pa3/leoB, TEM & < S| = 2
kxox YK; OIIK; ITK pasi > 5 | &= § AR E‘ %) Bua CPC HHTEPAKTHBHBIX MOATOTOBKH Kypca
- =) S L
W HHANKATOPBI = g E £ E| 5 = (93 o0pa3oBaTelIbHBIX | (TPYI0eMKOCTH B | (TPYA0E€MKOCTH B
= = EEl S o .12
JI0CTHKEHUSA % o8 = = § < = TEXHOJIOTHH gacax) gacax)
KOMIIeTeHIU i = E g E‘ 8| O =
4 CEMECTP
Pazgen 1 OcCHOBBI XUMHUUECKOH TEPMOIUHAMUKI
IIOArOTOBKA K JICKIIUAM
Tema 1.1. OCHOBHBIE TIOHSTHUS
OTK-1: TEPMOJMHAMUKH. YPaBHEHHS COCTOSHHUS 2 [1.1] eTp. 7-15, [2.1]
HOTK-1.1; P P crp. 7-32
-1.2: HCKHI/IH'O6’LHCH6HI/IC C
HNOIIK-1.2; Tema 1.2. Tlepoe Hauano HOMFOTOBKA K CKIIAN
HMOIIK-1.3 TepMoauHaMuKu. [Ipunoxenue nepBoro 2 1 [1.1] ctp. 15-19, [2.1] YaCTHYHBIM
. Havaia TePMOJAUHAMUKY K UI€AIbHBIM ] ' H npuBjieueHHeM GOPMBI
OINIK-2: pMOAL A cTp. 32-39 P $op
I/IOHK'Z 4 razam JOUCKYCCHH, GCCSHI)I
' 00y4eHHe Ha OCHOBE
OIIK-5: y4
SKCIIEpUMEHTA
UOIIK-5.1; -~
HOIIK-5.2: JlabopatopHnas padora 1.1. [Tepsoe HCCIIEI0BATENECKHI
e Hayano TepMouHaMuKu. [IpunoxeHue 2 1 TMOJIrOTOBKA K 3aHSTHIO METOZ,
HOIIK-5.3 IIEPBOr0 Hayajga TEPMOAUHAMUKYU K [3.1] cTp. 3-13 TEXHOJIOTHS
UIeaJbHBIM Ta3aM BBITIOJTHEH S
nmabopaTopHBIX 3aTaHHI
B MaJlbIX rpymnmnax
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HaunmenoBanue
abora
P e HCIIOJIb3yeMBIX B paMKax pa3pab6oTanHoro
b = 9 o
. E w|l B ol 3 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM < E S| €S| = > . Buxg CPC
5 27|87 8§ 3) HHTEPAKTHBHBIX TOATOTOBKH Kypca
- =) S o
= g E S 2|5 = ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
2 | = @ el 9 & .12 13 14
2 |3 § ZE 2 TeXHOJIOrHii yacax) 4acax)
= R o &S| O &
5 |R 7
Tema 1.3. TepMoxuMusi: TEIIOBbIE
3¢ deKThI, CTaHIAPTHAS PeaKIHs, 5 1 HOArOTOBKA K JIEKIMAM
BBIYUCIICHHE TEIIOBBIX 3(p()EeKTOB B [1.1] ctp. 19-21
CTaHapTHBIX peakLusx, 3aKoH ['ecca
.T[aﬁopaTopHaﬂ paﬁ()Ta 12 MOJrOTOBKA K 3aHSITHIO
Brrunciienue TeroBsIx 3 GeKToB B 3.1] crp. 14-19
b 2 1 [3.1] erp KommokBuym
CTaHIApPTHHIX peaknusx, 3akoH ['ecca. noaroroska Kk KP
KonTponbHas paboTa. [3.1] crp. 3-19
o0yJeHHe Ha OCHOBE
OKCHIEPUMEHTA,
uccie0BaTeIbCKUN
JlaGopaTopuas padora 1.3. o a
O(POpPMIICHHE OTYECTa METOL,
JlabopatopHas pabota "OmnpeneneHue 3 1 p ’
" [3.2] cTp. 3-10 TEXHOJIOTHS
SHTAJBIAH THAPATOOOPa30BaHUS COIN
BBITIOJIHCHUA
1ab0paTOPHBIX 3aaHHH
B MaJIbIX Irpynrax
Tema 1.4. 3aBUCUMOCTb TEIJIOEMKOCTU U
IIOArOTOBKA K JICKIIUSAM
TEIUTOBOTO 3 eKTa peakiu OT 2 1 [1.1] crp. 22-26
TeMmneparypbl. YpasHeHue Kupxrogoda. ' '
JladopaTopnasi pa6orta 1.4. [IpakTHuecKoe 3aHATHE
3aBHCI/IMOCTB TCIIJIOEMKOCTHU U 2 1 IIOAT0OTOBKA K 3aHATHIO C YaCTHYHBIM
TEIUTOBOTO 3P eKTa peakuu oT [3.1] cp. 19-23 IpuBIeUCHHEM (GOPMBI
Temneparypsl. YpasHerune Kupxrodda. JIWCKYCCHH, Gece bl
JIEKIIAA-00BIACHEHNE C
Tema 1.5. [Tpuanun Kapao u MOJITOTOBKA K JICKI[HSAM t
YaCTUYHBIM
o6o0menue Knaysuyca. Bropoe Hauano 2 1 [1.1] cTp. 21-22, 26-28,
[2.1] crp. 39-41 MpHUBJIEYCHUEM (HOPMBI
TEPMOAMHAMUKH. ’ p- IIUCKYCCHH, Gece bl

15




Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
e = a HaumenoBanue Peanu3zanus HaumeHnoBanue
= E o HCIO0JIb3yEeMBIX B paMKax pa3paGoTaHHOrO
HaHMeHOBARNE PA3XesI0B. TeM D) E > < g E RS I AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
BASY ? 5 | &= § 7| 5 E G‘ I HHTEPAKTHBHBIX MOArOTOBKH Kypca
§ E é E E § E 6 oﬁpaaoBaTeﬂml{;Ix (TpyAOeMKOCTh B (prnoeMK(;sz B
2 é" § ZE 2 TEeXHOJIOTHii Jacax) 4acax)
5 |S&|2E|C2
JlaGopatopHas pa6ora 1.5. Bropoe TTpaKTHYecKoe 3aHATHE
Hayao TepMOJUHaMuKH. Pacyer ) 1 OATOTOBKA K 3aHSTHIO C YaCTHYHBIM
SHTPOITUH B 00PATUMBIX (HU3NICCKUX [3.3] ctp. 3-19, 28-35 npuBIeYEHHEM ()OPMBI
rporeccax U B XUMHUYECKUX pPEaKIUIX AUCKyccuH, Gecetpl
JlaGopaTopHas pa6ora 1.6. Pacuer HOAOTOBKa K 3AHATHIO
iﬁizz::: HEOOpaTUMBIX (PU3NIECKUX 2 1 [3.3] c1p. 19-28, 28-35
Tema 1.6. CraTuctrueckas npupoja TOATOTOBKA K JIEKIHAM
sHTponuy. TepMoauHaMuyecKas [1.2] crp. 31-39, [2.1] NIeKIHs-00bACHEHHE ¢
BEPOATHOCTH. DHTPOTINS CHCTEMBI KaK 2 1 cTp. 41-55 anBJ:eefe:T;::;Igoprl
Eepa Heynlc_)lpﬂuoquHocm CHCTEMBI. HCKycoHH, Geces!
octynat [Inanka.
JlaGopaTopHas padora 1.7. [Toctynat ) 1 MOArOTOBKA K 3aHATHIO
[Inanka. Pacuer aGCOMOTHON SHTPOIAY [3.3] crp. 28-35
Tema 1.7. O0beIMHEHHOE BBIpAKECHHE MOArOTOBKA K JIEKI[USAM
IIEPBOTO U BTOPOIO 3aKOHOB [1.2] cTp. 39-45
TepMOAMHaMUKH. TepMoanHaMUuecKne 5 1
¢ynkun U,H,A,G. OcHOBHBIE
muddepeHnraTbHbIE ypaBHEHNS IS
TEPMOJMHAMUYECKUX (yHKINI
ﬂaﬁopaTOpHaﬂ paGOTa 18 BHI/IHHI/IC IMOATOTOBKA K 3aHATHIO l_IpaKaneCKoe 3aHATHUC
[3.1] cp. 19-20, [3.3] C YaCTUYIHBIM
JIaBJICHUS ¥ TEMIIEPATypbl Ha PYHKINU 2 1 cp. 28-35 HpuBeUerHeM GOpMEL
I'u66ca u 'enmpmronsia JCKyCoHH, Gecebl
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasI
(KOHTpOJIMpYyeMbIe) e = a HaumenoBanue Peanu3zanus HaunmenoBanue
pe3yabTaThI =E . HCMO0JIb3yeMbIX B paMKax pa3pab6oTanHoro
OCBOEHMSI: o E w|l B ol 3 &8 AKTHBHBIX H IpakTuyeckoi DJIEKTPOHHOT 0
koa YK; OIIK; ITK RGO LB R O 10 g A g § ?i E E G‘ Bux CPC MHTEPAKTHBHBIX TOJATOTOBKH Kypca
H HHIHKATOPBI E: E é E E § s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
MOCTHKEHH ST g é" § % E § k§ = TCXHOJ'IOF]/Ii/ilZ gacax) 13 qacax)14
KOMITIeTeH Il = = S é‘ 8| O =
Tema 1.8. Ucnonp3oBaHne 0OCHOBHBIX MOATOTOBKA K JICKIIUSIM
TEPMOIMHAMHUYECKHX yPABHEHHU. [1.1] ctp. 29-31, [2.1] JTeKIUA-0BbACHEHHE C
Tepmonunamuueckue GyHKIMA KaK ) ) crp. 55-61 YACTHYHBIM
KpUTEpUI HAIIPAaBJIEHHOCTH B MpHUBJICYCHUEM (HOPMBI
CaMOIIPOM3BOJILHBIX IIPOLIECCAX U JIMCKYCCHH, Gece/ibl
COCTOSIHUSI paBHOBECHSI.
Tema 1.9. Xumudeckuii MOTCHINAIL. MTOJITOTOBKA K JIEKIIUSIM
OCHOBHBIE TEPMOJUHAMUYECKUE [1.1] ctp. 31-39, [1.2]
YpaBHEHHS JJIs1 OTKPBITBHIX CUCTEM. ctp. 48-50
3aBHUCUMOCTH XUMHYECKOTO IMOTEHITHAIIA 2 2
WJeabHOTO Tra3a U KOMIIOHEHTAa B CMECH
HJCAJIbHBIX I'a30B OT TEMIICPATYPhI U
JIaBJICHUSI.
BBIITOJIHCHUEC
CamocrosiTeJibHasi padora nmo Aomamkmx KP
ocBoeHMIO 1 pa3zaena: 3 rf;gﬂiii::glem) [3.1]
AOMAIIHAS KOHTPOJIbHas padoTa ctp. 1423, [3.3] c1p.
28-35
Hroro no 1 pazneny 18 17 21
OIK-1 Pasnen 2 [IprnoxeHUsT XUMHYECKON TEPMOIMHAMUKNA. XUMHYECKOE PABHOBECHE B MHOTOKOMITOHEHTHBIX CHCTEMAX
OIIK-2 Tema 2.1. YciioBus HapaBJIEHHOCTH U TOATOTOBKA K JICKIUAM
OIIK-5 2 1 [1.2] ctp. 57-61, [2.1]
PaBHOBECHS B XHMUYECKHX PCAKITHSIX. crp. 61-68
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanmuzanust HaumeHnoBanue
adora g
P z 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
- .
= S ol g AKTHBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
(5] 2 9| = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| €S| = > . Buxg CPC
) 258 ¥ 50 MHTEPAKTHBHBIX TOJATOTOBKH Kypca
-~ =) - -
= g E S 2|5 s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
H || E Bl Se ,12 13 14
2 2| 2E8|2¢ = TeXHOJIOrHii yacax) 4acax)
= S o &8 O &
= =
o0y4eHHe Ha OCHOBE
9KCIIEPUMEHTA,
HCCIIeIOBATEIbCKUH
JlaGopaTopHas padora 2.1. YcmoBus a
IIOAr0OTOBKA K 3aHATHIO MCTOH,
HaIlpaBJIEHHOCTH ¥ PaBHOBECHS B 5 1
P P [3.4] cTp. 3-9, 16-23 TEXHOJIOTHS
XUMHUYECKUX PEAKIMIX.
BBIIIOJIHCHUA
1abopaTOPHBIX 3aTaHHH
B MaJIBIX IpyIIax
Tema 2.2. YpaBHEHUE U30TEPMBI
xumuueckoi peakuu. Koncranra MOATOTOBKA K JIEKIIUSIM
PaBHOBECHS 17151 TOMOTE€HHON PEAKIUH B 2 1 [1.2] ctp. 61-63, [2.1]
U/1eaIbHOM Ta30B0ii CMECH U CIIOCOOKI ee ctp. 68-70
BBIPYKEHUSI.
Tema 2.3. CriocoObI BEIpaXKEHUS
KoHCTaHThl paBHOBecus Ceasb K, K,
JIEKIUSA-00BSICHEHHUE C
Ky, K,. MeToasl BEIYUCIEHHS U Tt
IIOArOTOBKA K JICKIIUSAM HYaCTUYHBIM
9KCIIEPUMEHTAIILHOTO OIPENEICHUS 2 1
[1.2] ctp. 64-67 npuBJiedeHHeM HOPMEI
KOHCTaHTHI paBHOBecHs. OcoOeHHOCTH
IICKyccuH, Oecenbl
XUMHUYECKOI'0 PaBHOBECHS B
TeTepOTreHHON peakuuu
Tema 2.4. [IpuHIuIs! pacyera
o IIOAT0TOBKA K JICKIITUAM
PaBHOBECHOT'O COCTaBa TOMOT€HHOM a !
5 2 1 [1.2] crp. 65-67, [2.1]
XUMHYECKOH PEaKIfu 110
peakil ctp. 70-74
TEPMOJIMHAMUYECKUM JTAaHHBIM.
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HaunmenoBanue
abora <
P = 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
Lm0 .
. E w|l B ol 3 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM < E S| €S| = > . Buxg CPC
) 258 ¥ 50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
s | 5% -
= g E S 2|5 = ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 |ao|E | €8 .12 13 14
£ 18| %2 = = TEeXHOJIOT M yacax) yacax)
= S o &8 O =
= =
JlaGopaTopHas padora 2.2. Pacuer HPAKTHYECKOE 3aHSTHE
PaBHOBECHOT'O COCTaBa XUMHUECKOMI 6 4 MO/ITOTOBKA K 3aHATHUIO ¢ 1aCTHIHEIM
pEaKLMH 110 TEPMOJUHAMUYECKUM [3.4] cp. 9-11, 23-26 TIPUBIICYCHHEM YOPMBI
AHHBIM IICKyccuH, Oecenbl
Tema 2.5. BnusiHue naBieHus u JEeKIUSI-00BSICHEHUE C
TEMIIEPATypPbI Ha MTOJIOKEHNE JaCTHIHBIM
PaBHOBECHS U PaBHOBECHBIN BBIXO]] ’ ’ MOJICOTOBKA K JIEKIIHSIM npuBliedeHreM popMbl
HCKyccuH, Oecepl
npoaykros. [Ipuamumn Jle-1laTense. [1.2] cTp.63-64, 67-69 AHCKYCCHH, BECCA
3aBUCUMOCTb KOHCTaHThI PABHOBECHS OT
TEeMIIEPATYPBI.
JlaGopaTopHuas padora 2.3. Brusaue 00y4CHHE Ha OCHOBE
JIaBJIEHUs M TEMIIEPATYpPbl HA SKCICpUMEHTA,
o IIOJArOTOBKA K 3aHATHIO HCCHCZ[OB&TGHBCKI/Iﬁ
M0JIO’KEHUE PAaBHOBECHUSI U PABHOBECHBI
[3.4] cTp.11-13, 27-29 METO/I,
BbIX0A NpoykToB. [TpuHumn Jle- 6 4
1 3 noaroroska k KP TEXHOJIOTHSI
aTesbe. 3aBUCUMOCTh KOHCTAHTBI [3.4] ctp. 3-15, 33-35 O —
PaBHOBECHS OT TeMIIEPaTyphI. TaGOPATOPHBIX 3aTaHMiT
KonTponbHas pabora. B MaJIBIX TPyINax
BBIIIOJIHCHUC
CamocTosiTeJibHasi padoTa nmo noMamHux KP
O0CBOEHMIO 2 pa3jesa: 6 (1o BeIGOPY
JIOMaLIHsAs KOHTPOJIbHAs padoTa npenozxasatens) [3.4]
cTp. 26, 29-32
Hroro no 2 paspeny 10 17 21

Pa3nen 3 ®a3oBbie paBHOBECHS B OTHOKOMIIOHEHTHOW CHCTEME
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

OIIK-1
OIIK-2
OIIK-5

Bunel yueonoi padoTsl

KonrakTHas
aBora - HaumeHnoBanue Peanuzanus HaunmenoBanue
p e HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
. E ol € o % E E AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM < E S| €S| = > . Buxg CPC
= ) =13 AR o HHTEPAKTHBHBIX TOATOTOBKH Kypca
= g E L E § s ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
g é" § % 2| 2 k§ = TeXHOIOTHii yacax) qacax)14
S S HER|ICF
Tema 3.1. [Tonstus "daza",
"kommoHeHT", ""cTeneHs CBOOOIBI".
TepMouHaAMU4eCKHE YCIOBUSL
paBHOBecHst Mexay (azamu U pazoBbIX
nepexonoB. [Ipasuio ¢a3 'ndOca. 2 5 Hlo gFOTOBIiaII;_JEI;HMM
BbIBOJ M HHTETPUPOBAHKE YPABHEHUS [1.2] ctp.
Knaysuyca - Knaneiipona. luarpamma
COCTOSIHUS TSI OTHOKOMITOHEHTHOH
CUCTEMBL.
Tema 3.2. YpaBuenue Knay3uyca —
Knaneiipona, ero mpuMeHeHue 1ist
orpezieIeH s TEPMOANHAMUKH (ha30BBIX 5 4 [OArOTOBKA K JIEKIHSIM
[IEPEXOA0B JKUJAKOCTh-I1ap, TBEPLOE [1.2] cp. 119-124
Teno-nap. JluarpaMma cOCTOSIHUS JJIst
OJTHOKOMIIOHEHTHOM CHCTEMBI.
o0yJ4eHne Ha OCHOBE
OKCHIEPUMEHTA,
JlaGopaTopHas pa6ora 3.1. YpaBHeHHE HCCIIEIOBATEIThCKII
Knaysuyca — Knaneiipona. ®a3oBsie 13 4 MOATOTOBKA K 3aHSATUIO MeTOf,
paBHOBECHsS] B OJJHOKOMIIOHEHTHOM [3.5] cp. 3-23 TEXHOJIOTHS
CUCTEME BBITIOJIHCHUA
71a00PATOPHBIX 3a1aHUI
B MaJIbIX IpyMIax

20




Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAs
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E . HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
OCBOEHUS: o E w|l B ol 3 &8 AKTHBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
koa YK; OIIK; ITK RGO LB R O 10 g A g § ?i E E G“ Bux CPC MHTEPAKTHBHBIX TOJATOTOBKH Kypca
W HHANKATOPBI §? E é £ E § s ?3 o0pa3oBaTelbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHKEHHUSI g é" § c% ; § k§ = Te)mo.ﬂomﬁl2 gacax) 13 qacax)14
KOMITIeTeH Il = = S é‘ 8| O =
Tema 3.3. [Tonmumopdusm B
OﬂHOKOMHOHeHTHOﬁ CHUCTEME. 2 3 IOATrOTOBKA K JICKIIUAM
MOHOTpOIHBIE U 3HAHTHOTPOIIHBIE [1.1] cTp. 83-94
nouMopdHbIe PEeBpalIeHUs.
BBITIOJIHCHHEC
CamocrosiTesibHasi padora no nomarnanx KP
O0CBOEHMIO 3 pa3jena: 4 5 [3.5] crp. 24-28
AOMAIIHAS KOHTPOJbHAs padoTa (1o BEIGOPY
MpenoaaBaTes)
HToro no 3 pazneny 6 17 21
HUTOI'O no aucuuniinHe 3a 4 cemecTp 34 | 51 63
5 CEMECTP
Pazaen 4 TepmoauHaMiKa pacTBOPOB HEAIEKTPOIUTOB
Tema 4.1. Knaccudukanus pacTBOpoB
HE3JIEKTPOJIUTOB. XUMHUUECKUI
NOTCHIMAJI KOMIIOHCHTOB
OIIK-1
OLK-2 COBEPIIEHHOT0, OECKOHEYHO ) HOATOTOBKa K ACKIHAN
OIK-5 pasbaBiieHHOTO pacTBOpoB. [loHsATHE 2 [1.1] ctp. 52-55
THUINOTETUYECKOT0 CTaHIapTHOIO
COCTOSIHUSI KOMIIOHEHTA B PAacTBOpE.
TepMoauHaMu4eckue yciaoBus
00pa3zoBaHus UlaIbHBIX PAaCTBOPOB.
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HaunmenoBanue
abora
P e HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
- .
= S ol g AKTHBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
(5] 2 9| = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| €S| = > . Buxg CPC
5 258 ¥ 50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
-~ =) - -
= g E S 2|5 = ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
2 | = @ el 9 & .12 13 14
2 |3 § ZE 2 TeXHOJIOrHii yacax) 4acax)
= R o &S| O &
= =
Tema 4.2. OCHOBHBIE 3aKOHBI PACTBOPOB TEKIUA-00BbACHEHHE C
IIOATOTOBKA K KITUSIM
HEDJIEKTPONIUTOB: 3akoH Payns, 3akoH [1(”:1[]0 © Sas 5?; [Lll 2] JaCTHIHBIM
.1] erp. 55-59, [1.
I'expu. 3aKOH pacrpesieeHus BEIECTBa 1 3 g OT% 8 2.1 TIPHBIICHCHHEM POPMEI
crp. 80-88, [2.1] cTp. TIUCKYCCHH, GeceTbl
MEX1y HECMEITUBAIOIUMUCS 81-140
SKUAKOCTAMH. DKCTPAKIIHA.
o0y4eHHe Ha OCHOBE
OKCHIEPUMEHTA,
HCCIIE0BATENbCKUHN
JlaGopaTopHnas padora 4.1. OcHOBHBIC ; 4 4 HOArOTOBKA K 3aHSATHIO METOz,
3aKOHBI pACTBOPOB HEXJIEKTPOJIMTOB [3.6] ctp. 3-39 TEXHOJIOTHS
BBITTIOJTHCHH
1ab0paTOPHBIX 3aIaHHH
B MaJIbIX Ipynmax
o0ydeHHe Ha OCHOBE
OKCIICPUMEHTA,
uccre0BaTeIbCKUN
JladopaTopnasi pabora Ne 4.1 A
. moaroToBka k JIP METO/I,
UccnenoBanue paBHOBECHS TOMOTEHHON 8 3
N [3.7] cp. 3-8 TEXHOIIOTHS
XUMHUYECKON PEeaKIiy B pacTBOpe N —
nmabopaTopHBIX 3aTaHHI
B MaJIbIX rpynnax
JladopaTopHas padora Ne 4.2 9 9 opopmienne otgera JIP K
OJ'U'IOKBI/lyM
Cnaua otgeroB. KonTponsHas paboTta [3.7] cp. 6-9
o IMOATOTOBKA K JICKIITUAM
Tema 4.3. KouuratuBHble CBOHCTBa A .
1 2 [1.2] cTp. 91-95, [1.1]
ACTBOPOB.
p op cTp. 72-74
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
OCBOCHMSL: & E ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
koa YK; OIIK; ITK RGO LB R O 10 g A g § ?i E E G‘ Bux CPC MHTEPAKTHBHBIX TOJATOTOBKH Kypca
U HHAHKATOPBI § g g E E § E @ oﬁpaaosaTeﬂml{;lx (prnoeMKolcaTL B (prnoeMK(;sz B
IOCTHKEHHUS % S< § E § = TEXHOJIOT i gacax) gacax)
KOMIeTeH i S | SR E8C=
Tema 4.4. PeanbHble pacTBOPBI
HEDJIEKTPOJIUTOB. AKTUBHOCT, MOJrOTOBKA K JICKIIUSIM
k03 dunneHT akTHBHOCTH. CIIOCOOBI 2 2 [2.1] cTp. 143-150, [1.1]
onpeenenus koddpuuuenra cIp. 59-63
AKTHUBHOCTH.
Hroro no 4 pazneny 6 17 18
Pasnen 5 ®a3oBrie paBHOBECHS B IBYXKOMIIOHEHTHBIX CUCTEMAX
Tema 5.1. PaBHOBeCHE KUAKUN pacTBOP
- Map B ABYXKOMIIOHEHTHBIX CHCTEMaXx.
3axonsl 'n66ca-Konosanona. [OArOTOBKA K JIEKIHSIM
2 2
AzeoTtpornHsle pacTBOPHI. PU3NKO- [1.1] crp. 76-81
XUMHUYECKHE OCHOBBI pa3/IeeHUS
JKUJKUX CMEcel Ha YUCThIE BEIIeCTBA.
OINK-1 o0yueHne Ha OCHOBE
gnK'é JKCIIEpHMEHTa,
e JladopaTopHasi pabora Ne 5.1 ®azoBbie mogroroeka k JIP [3.8] HCECHCHOBATENLCKHIH
paBHOBECHS )KUAKOCTh-TIap B ABOMHOM 3 2 ctp. 3-19 Texggjr’m
cnereme BBITIOJTHCHU S
71a00PATOPHBIX 3aIaHUI
B MaJIBIX IPYIIIax
JladopaTopHas padora Ne 5.2 Cnaua opopmienne otgera JIP
4 2 Komnokeuym

otuetoB. KonTponbHas pabora

[3.8] cTp. 18-21
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HaunmenoBanue
abora <
P z 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
Qo 9 o
= S ol g AKTHBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
(5] 2 9| = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| €S| = > . Buxg CPC
) 258 ¥ 50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
£ | S S FE| =
= g2 =28 E ?3 oﬁpaaoBaTeﬂml{;lx (TpPyA0EMKOCTH B (prnoeMK(;sz B
=T = "
218 & ZES TEXHOJIOT Hi gyacax) gyacax)
= R o &S| O &
= =
Tema 5.2. PaBHOBeCHE KUIAKUN pacTBOP
- Map B IBYXKOMIIOHEHTHBIX CUCTEMaX C
. JIeKIUsA-00bCHEHHUE C
OTpaHUUYEHHON PACTBOPHUMOCTHIO
IIOArOTOBKA K JICKIIUAM YaCTUYHBIM
KOMITOHEHTOB B KHJIKOM COCTOSIHUH, C 2 2
[1.2] cTp. 130-136 MpUBIICYCHHEM (DOPMBI
OTCYTCTBHUEM PACTBOPUMOCTH B KUIAKOM WCKyCoHH, Gecel
cOCTOSIHUU. TeopeTndecKrue OCHOBBI
MIEPETOHKY C BOJSHBIM MTAPOM.
o0y4eHue Ha OCHOBE
OKCHIEPUMEHTA,
HCCIIE0BATENbCKUHN
JladopaTopHasi pa6ora 5.1. PaBHoBecue A
o 5 3 IIOJArOTOBKA K 3aHATHIO MCTO/,
SKUJKUHN pacTBOp - Hap B
a p P P [3.9] ctp. 3-21 TEXHOJIOTHS
JIByXKOMIIOHEHTHBIX CUCTEMax
BBITIOJIHCHUA
1ab0paTOPHBIX 3aIaHHH
B MaJIbIX Ipynmax
Tema 5.3. Kpucrannuzanus pacTBOpOB.
K JIEKLHSI-00BSICHEHNE C
PpUBBIE OXJIAX/IEHUSI PACTBOPOB. MOTOTOBKA K JICKIHSM
HYaCTUYHBIM
ITocTpoeHue quarpamm COCTOSIHUS 4 2 [1.2] ctp. 130-139, [1.1]
03-98 MPUBJICYCHUEM (HOPMBI
crp. 93-
JIBYXKOMIIOHEHTHBIX CUCTEM 110 KPUBBIM p WKy CouH, Gecet
oxJaxaeHus. J{uarpaMMbl MJIaBKOCTH
JlaGopaTopHuas padora 5.2.
I IIOAT0OTOBKA K 3aHATHIO HpaKTI/I‘IECKOB 3aHATHC
OCTPOCHHE JHArpaMM COCTOSTHUS
[3.9] ctp. 22-31 C YaCTHYHBIM
JIByXKOMITOHEHTHBIX CUCTEM 10 KPUBBIM 5 2
noaroroska k KP MpHUBJIEYCHUEM (HOPMBI
OXJIKIeHUs. /[lnarpaMMBbl IJIaBKOCTH. [3.9] c1p. 3-16 JHCKYCOHH, GeCETE
Kontponsnas pabora.
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl 3 3 =E . HCIOJIb3yeMBbIX B paMKax 5 pa3padoTaHHOro
OCBOEHHS: HaumenoBate pasieiios, Tem D) E 9| E g E E ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s = | 2 |85 ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
M HHIHKATOPBI = = E E E § = ?3 o0pa3oBaTelbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § = = § k§ = TCXHOJIOF]/IﬁlZ Jacax) 13 qacax)14
KOMITIeTeH Il = = S é‘ 8| O =
BBIIIOJIHCHHC
CamocrosTeabHast padoTa 1o nomamaux KP
O0CBOCHHMIO 5 pa3jena: 2 [3.9] ctp. 17-31
JIOMAIIHAS KOHTPOJIbHAasi paoTa (1o BEIGOPY
TIPeTo1aBaTes)
Hroro no S paszgeny 8 17 17
Pa3znen 6 TepmonuHaMHKa PACTBOPOB HIEKTPOINTOB. DIEKTPOXUMHUIECKUE LETIH.
Tema 6.1. Tlonstue
3NEKTPOXUMUYECKOT0 MOTEHIUANA.
XUMUYECKUN MOTSHI[MAI HOHOB MOATOTOBKA K JIEKIHSIM
3JIEKTPOJINTA, AKTUBHOCTb, 2 1 [2.1] cTp. 150-199, [1.1]
k03 (QHUIHUEHT AKTUBHOCTH, HOHHAS CHJIA ctp. 211-222
8EE; pacTBopa snextponuTa. [IpeaensHblit
OIK-5 3akoH Jlebasn-X1oKkKes.
Tema 6.2. DneKTPOAHbIE MOTEHIUAIIBL.
Knaccudukanus >5ekTpoaos.
TanbBannyeckuit anement. Cszp D/C TOAITOTOBKA K JICKIITAM
2 1 [2.1] cTp. 199-209, [1.1]

TabBAHIMYECKOTO DIIEMEHTA C
n3MeHeHreM >Heprun [ md6oca
XUMHUUYECKON pEeaKIMHU.

cTp. 223-227
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HaunmenoBanue
abora <
P = 2 HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
Qo 9 o
o N R = A AKTHBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
= S = 7
HanmeHoBaHue pa3aesioB, TeM g Z S5 E >, Buxg CPC
273 50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- |5 & G
= |5 - E E § g ?3 00pa3oBaTeJbHBIX | (TPYI0EMKOCTH B | (TPYI0€MKOCTD B
= (=T =) .12 13 14
£ 18| %2 = = TEeXHOJIOT M yacax) yacax)
= |EEEE|OA
o0y4eHHe Ha OCHOBE
JlabopaTopHasi padora Ne 6.1 KCTIEPHMEHTA
&
OnpezeneHre KOHCTAHTHI PaBHOBECHUS U HCCIIeIOBATEIbCKIIH
TEPMOAMHAMHUYECKUX XapaKTEPUCTUK 3 1 noaroroska k JIP METOJI,
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIX [3.10] cTp. 3-18 TEXHOJIOTHsI
peakuuil 10 JIEKTPOXUMUYECKUM BBINOJIHCHHUA
JTAaHHBIM 11a00pATOPHBIX 3a1aHui
B MaJIBIX IpyIIax
JladopaTopHas padora Ne 6.2 Cnaua ) ) otopmnenue otyera JIP
KOJJIOKBUYM
otyetoB. KoHTponpHas pabora [3.10] cTp. 18-21
Tema 6.3. Onpenenenue
HeKHI/IH'O6’L${CHeHI/IC C
TEPMOJIMHAMHYECKHUX XapaKTEPUCTUK
o IOJArOTOBKA K JICKIIUAM YaCTHYHBIM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOM 1 1
KL O AEKTHOXHMIIECKIM [2.1] cTp. 209-220 MpHUBJIEYCHUEM (OPMBI
peakil JIeKTp JUCKyCCHH, Gecebl
JIAHHBIM.
JlaGopaTopHuas padora 6.3. oOydeHue Ha OCHOBE
Onpenenenue TEPMOIUHAMUYECKUX SKCTIICPUMEHTA,
XapaKTEPHUCTUK OKUCIIUTEIBHO- HMCCIIEA0BATEIIbCKIN]
o IIOJArOTOBKA K 3aHATHIO MCTO/,
BOCCTaHOBUTEJIbHON PEaKIIMU 110 2 1 (3.10] 315
. CTp. 5- TCXHOJIOTHA
3JIEKTPOXUMHYECKUM JaHHBIM P
BBITNIOJIHCHUA
71a00PATOPHBIX 3aIaHUI
B MaJIBIX IPYIIIax
Tema 6.4. OnipenieneHre CTaHIapTHOTO
IMMOATOTOBKA K JICKIITUAM
DJIEKTPOJIHOI0 MOTEHIIHAIIA 10 1 1
poa [2.1] ctp. 220-225
9KCIIEPUMEHTAILHBIM JaHHBIM
Hroro no 6 pasnery 6 7 8
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Bunel yueonoi padoTsl

Txanupyempie KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® HanmenoBanmue Peanmnsanusi HaumeHnoBanue
<
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTannoro
OCBOCHMS: = ol 5 es AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM s 23 § s| &8 g Buxg CPC
Ko YK; OIK; K 5 = E_ AR g5 G‘ MHTEPAKTHBHBIX TOJATOTOBKH Kypca
U HHAHKATOPBI = g E E E § = ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= (=T =) .12 13 14
IOCTHKEHHUS % S< § E § = =~ TEXHOJIOT Ui gacax) gacax)
. s
KOMIIeTeH Ui = l% = é‘ 8|0 =
Pa3nen 7 XuMuueckass KHHETUKA
Tema 7.1. OCHOBHBIC TTOHATHUS
XUMHUYECKON KHHETUKHU: CKOPOCTh
XUMUYECKOH peaKIuy, OCHOBHOM TeKTHs-06TACHERHe 0
j IIOATr0OTOBKA K JICKIITUAM YaCTUYHBIM
MOCTYJIAT XUMHYECKON KUHETHKH JIJIS 2 [1.1] crp. 128-132 HpHBIEHEHIEM (OpMI
3JIEMEHTAPHOHN pEeaKIiy, OCHOBHOE JHCKyCoHH, Gecentsl
bl
KHHETHYECKOE YPaBHEHUE XHMHICCKOTO
mporiecca
Tema 7.2. IuddhepeHmanbHbpIe METOIBI
OINK-1 6 IIOArOTOBKA K JICKIIUSAM
OIIK-2 OTIpeieNIeHUs O0IIEeT0 U YaCTHOTO 2 [1.1] crp. 133-135
OIIK-5 MOPSIKOB PEaKIHH
Tema 7.3. IHTErpasibHbIe KHHETHYECKHE
YpaBHEHHUS MIPOCTHIX PEAKIIUIA IIEPBOTO,
IIOATr0OTOBKA K JICKIIUAM
BTOPOT'0, TPETHLETO MOPSIIKOB. 2 [1.1] crp. 135-149
WHTErpanbHbI METO I OIpeIeTICHUS ' '
00IIIeT0 MOPSIIKa CIIOKHOW PEaKITUH.
IIOArOTOBKA K 3aHATHIO IIpakTHueckoe 3aHATHE
JIaGopaTopuas pa6ora 7.1. MeTozs! A P
[3.11] cTp. 3-12 C YaCTUYHBIM
OTIpeJIeNICHUS TIOPSAIKOB XUMHUUIECKUX 1 pBeNCHIIEM (BOD
IIPUBJIICHCHUEM MbI
peakn TICKyCcuH, Oecebl
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
aBoTa ® HaumeHnoBanue Peanmuzanust HaumeHnoBanue
P Ee HCMO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
. E ol € o % E E AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HanmeHoBaHue pa3aesioB, TeM < E S| €S| = > . Buxg CPC
= ) =13 o E 50 MHTEPAKTHBHBIX TOJATOTOBKH Kypca
= g E E E § = ?3 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
g é" § % 2| 2 l§ e TexHoIOruii uacax) aacax)™*
= |EEEE|OA
o0y4eHHe Ha OCHOBE
9KCIIEPUMEHTA,
JlaGopaTopHas paGora Ne 7.2 HCCIIeIOBATEIbCKIIH
[TonsipumeTpuueckoe ucciieJOBaHUE 1 noaroToBka K JIP METO[,
KUHETUKH KUCJIIOTHOM MHBEPCUU [3.12] ctp. 3-26 TEXHOJIOTHS
caxapo3bl BBITIOJTHEHUS
1abopaTOPHBIX 3aTaHHH
B MaJIBIX IpyIIax
JlaGopaTopHuas padora Ne 7.3 Craua ) 1 odopmienue otyera JIP KommokBuym
otyetoB. KoHTponpHas pabora [3.12] cTp. 25-27
Tema 7.4. [TocnenoBarenbHas peakius MOATOTOBKA K JICKIIUSIM
nepBoro nopsaka. Meron boaenmreiina. 2 [1.1] cTp. 149-151
00yueHHe Ha OCHOBE
OKCIICPUMEHTA,
JladopaTopnasi pabora Ne 7.4 HCCIIeI0BATEbCKT
Kunerrnka roMOTeHHBIX XUMHUYECKUX 1 noarotoska k JIP MeTOfI,
peakuuil. I3yueHue KHHETUKU [3.13] ctp. 3-27 TEXHOJIOTHS
ﬁoanOBaHI/m alleToOHa BBITTOJTHCHHU
mabopaToOpHBIX 3aaHIH
B MaJIbIX rpynnax
JladopaTopuas padora Ne 7.5 Cnaua L 5 odopmenue ordera JIP KosoksryMm
otuetoB. KonTponbHas pabora [3.5] ctp. 25-29
Tema 7.5. KuneTuka napasuienbHOU JeKUHS-00BICHEHHE C
peaKIuu IepBoro MopsaKa, 00paTUMOM MOATOTOBKA K JICKIIUSIM IaCTHIHBIM
peakuuu nepBoro nopsiaka. Merox 2 [1.1] cTp. 143-146 npuBiedeHreM GpopMbl
KBa3UPABHOBECHOTO TIPHOIIMKEHHUS AwCKyceHH, bece bl
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Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumenoBanue Peanu3zanus HaumeHnoBanue
adora <
P = 2 HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOro
- .
. S ol g ol 5 e g AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HaumeHnoBaHue pa3aesioB, TeM S |Es| 28| &5 Bug CPC
p ) = o 10 |
) 25| 3% 85% 3) HHTEPAKTHBHBIX NOATO0TOBKH Kypca
- =) S o
= g E S 2|5 s 6 o0pa3oBaTebHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 |ao|E | €8 .12 13 14
2 2| 2E8|2¢ = TeXHOJIOrHii yacax) 4acax)
= R o &S| O &
5 |R 7
o0y4eHHe Ha OCHOBE
JlaGopaTopnasi padora 7.6. Kunernka SKCICpUMCHTA,
o IIOJAr0OTOBKA K 3aHATHIO I/ICCHGZ[OBBTCHBCKI/Iﬁ
CJIOXHBIX XUMUYECKUX PEAKLIUH.
[3.11] ctp. 12-22 METO,
[IpubnmxeHHBIE METOIBI aHAIIN3a 1 1
noaroroska k KP TEXHOJIOTHS
KuHeTn4yeckux cxem. KoHTponbHas [3.11] ctp. 3-22 N —
pabora 71a60PaTOPHBIX 3aJaHUH
B MaJIBIX IpyIIax
Tema 7.6. BnusHue temneparypbl Ha
CKOPOCTh XUMUYECKOU peaKuu. 1 1 [OArOTOBKA K JICKLUSIM
VYpaBHeHue AppeHuyca. DJHEprust [1.1] cTp. 159-161
aKTHUBAIIUH, €€ OIIpe/Ie/ICHIE
o0ydeHHe Ha OCHOBE
OKCIICPUMEHTA,
uccie0BaTeIbCKUM
JlaGopaTopHuas padora 7.7. Brusaue a
o IIOATrOTOBKA K 3aHATHIO MCTOH,
TeMIIepaTypbl Ha CKOPOCTh XMMHYECKOH 1 1 [3.11] erp. 22-26 TeXHOOMISL
peakuun. YpaBHeHHe AppeHuyca ' . BEITIOHCHS
mabopaToOpHBIX 33aHIH
B MaJIBIX I'pyTIiax
Tema 7.7. Teopuu xumMuueckon
KrHeTHKH. OCHOBHOE KHHETHYIECKOE
IMOATOTOBKA K JICKIITUAM
YpaBHEHHUE TEOPUH AKTUBHUPOBAHHOIO 1 1 [1.1] c1p. 161-174
KoMIulekca. IlapameTpel akTHBaLUN. ' '
YpaBHeHue DWpHHTa
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl 3 3 =E . HCI0JIb3YeMbIX B paMKax 5 pa3padoTaHHOro
OCBOEHHS: HaumenoBate pasieiios, Tem D) E 9| E g E E ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK o s =187 8550 HHTEPAKTUBHBIX IOAT0TOBKH Kypca
M HHIHKATOPBI = = E E E § = 6 o0pa3oBaTelbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é"% = = § k§ = Te)mo.uomﬁl2 Jacax) 13 qacax)14
KOMIETeH i S | SR E8C=
JlaGopatopHasi padora 7.8. [IOATOTOBKA K 3aHsiTHi0 | |IPAKTHYECKOE 3aHSATHE
OmnpeneneHue napaMmeTpoB aKTHBAIUH. ) 1 [3.11] ctp. 22-26 ¢ 1aCTHIHEIM
Vpasrenne Diipuara. KoHTponbHas nosrotoska k KP TIpUBIIEeHIEM (POPMBI
pabota [3.11] c1p.22-26 JMCKyccHH, Oecebl
Tema 7.8. OCHOBHBIE OJOKEHUS 2 1 HOJrOTOBKA K JICKIHSIM
TOMOTEHHOTO KaTajiu3a [1.1] crp. 183-187
BBIIIOJIHCHHUC
CamocrosiTejibHasi padora no nomarnaux KP
0CBOCHHUIO 7 pa3jiena: 2 [3.11] crp. 3-26
AOMAIIHAS KOHTPOJIbHasi padoTa (1o BBIGOPY
IIpenojaBaTe’s)
Hroro no 7 pazneny 14 10 11
HUTOTI'O no gucuunimnHe 3a S cemecTp 34 | 51 63
HUTOTI'O no gucuuninxe 68 | 102 117
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pelIeHne PaKTHUECKUX 3a]]a4, KOHTPOJIbHbIE Pa0OTHI.

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

Bompocsl, uMHIMBUAyanbHbIE 3aJaHUs M 3aJa4d  IPEACTABICHbI B METOAMYECKUX
YKa3aHUAX K IPAKTUUECKUM U J1Ta0OpaTOPHBIM 3aHATHM, NIPEACTABIEHHBIX B I1. 6.3.

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

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIMH 110 JUCLMIIIMHE
JUI TEKYILEro KOHTpOJsi B ceMecTpe (TepBas W BTOpas KOHTPOJIbHAS HeNeNsl) MPUMEHseTCs
0a/UIbHO-PEHTHUHIOBAS/TPAAUIIMOHHAA CHCTEMa KOHTPOJISI M  OLEHKH YCIIEBa€MOCTH
CTYZIEHTOB.

Tabnuya 5 — bannvno-penimunzosas cucmema OyeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHMS
41-50 OtanyHo
31-40 Xoporo
21-30 Y 10BAETBOPUTETHHO
0-20 HeynoBnerBopurensHo

[Ipu mpomexyTouHOM KOHTpOJie (9K3aMEH) YCIEBAEMOCTh CTYICHTOB OIEHUBACTCS TI0
NATUOATUTBHON CUCTEME:! «OTJIIMYHOY, «XOpOIIO», «YIOBJIETBOPUTEIBHO,
«HEYJIOBJIETBOPUTEITHLHO.

OTnn4HO «5» — JaH MOJIHBIN, pa3BEpHYTHIM OTBET HA MOCTABJIEHHBIM BOMPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHUW 00 O0OBEKTe, [0Ka3aTeJbHO PACKPBITHI OCHOBHBIE
MOJIOKEHUST TEMbl; B  OTBETE  MPOCIEKHMBACTCS  4YETKas  CTPYKTypa, JIOTMYecKas
MIOCJIEIOBATEIBbHOCTh, OTPaXKarolasi CYIIHOCTb PAaCKpPbIBAEMBIX IOHATHMI, TEOPUH, SBICHUM.
3nanue 00 00BEKTe AEMOHCTpUpYyeTcs Ha (OHE MOHUMAHHS €r0 B CUCTEME JNaHHOW HayKu U
MEXIUCITUTUIMHAPHBIX CBs3el. OTBET W3JIOKEH JIMTEPATYPHBIM S3BIKOM B TEPMHUHAX HAYKH,
MOKa3aHa COCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOIINE BOIPOCHI;

Xopomio «4» — aH TOJIHBIN, pa3BEpPHYTHIA OTBET HA MOCTABJICHHBIN BOIPOC, MOKA3aHO
YMEHUE BBIICIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIE IMPU3HAKU, MPUYUHHO-CIEICTBEHHBIC
cBs3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHYEH, HW3JIOKEH B TepMuUHaxXx Hayku. OpHako
JIOTIYIIIEHbl HEe3HAUUTENbHBIE OMIMOKHM WM HEJOYETHI, HCIPABICHHBIE CTYICHTOM C MOMOIIBIO
«HABOJISIIIINX ) BOTIPOCOB;

VY noBneTBopuTenbHO «3» — JaH HENOJHBIM OTBET, JIOTMKAa M IOCJEI0BaTEIbHOCTh
W3JI0KEHUSI UMEIOT CYIIECTBEHHBIE HapyIIeHus. JlomyIeHsl TpyOble OMUOKHA TP OTIPEIeTICHUN
CYIIHOCTH PACKPBIBAEMBIX MOHSATUMN, TEOPUH, IBIIEHUN, BCIEACTBUE HETOHUMAHUS CTYIEHTOM UX
CYIIECTBEHHBIX M HECYIIECTBEHHBIX NMPHU3HAKOB M CBs3eil. B OTBeTE€ OTCYTCTBYIOT BBHIBOJBI.
YMeHue packpbeITh KOHKpPETHBIE MPOSBIEHUS OOOOIICHHBIX 3HAHWNM HE TMOKa3aHo. PedeBoe
odopmiieHHne TpeOyeT MOMPABOK, KOPPEKIIUH;

31



HeynoBierBoputenbHO «2» — CTYyZAEHT JEMOHCTPUPYET HE3HAHHE TEOPETUUYECKUX OCHOB
IIpeIMeTa, HE YMEET JeJIaTh ApryMEHTUPOBAHHBIE BBIBOJBI M MPUBOJUTH IIPUMEPBI, TOKA3bIBAET
ciaboe Bi1aJIeHUE MOHOJOTUYECKON pedblo, HE BIIJIEET TEPMUHOJIOTUEN, IPOSBISET OTCYTCTBHUE
JOTMYHOCTH M IOCJIENOBATEIbHOCTH W3JIOKEHUSA, JeJaeT OLIMOKH, KOTOpble HE MOXET
UCIPAaBUTh, JAXE IPU KOPPEKLUUH IIpernojaBaTesieM, OTKa3blBa€TCsd OTBEYaTb Ha 3aHATHUU.

32



Taobauya 6 — Kpumepuu oyenusanus pezyivmama 00yueHus no OUCYUNIUHE U WIKAIAd OYEeHUBAHUS

Koa n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMMCHOBAHHEC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIIMH

Kpurtepnu oneHnBanus pe3yJbTaToOB 00y4eHHs

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

OT max peUTHUHIOBOH
OLICHKH KOHTPOJISI

OT max peUTHUHrOBOH
OLICHKH KOHTPOJISI

OT max PeUTUHIOBOU
OLICHKH KOHTPOJISI

OT max PeUTUHIOBOH
OILIEHKH KOHTPOJIS

OIIK-1. Cocoben
U3y4aTh,
aHAITU3UPOBATh,
HCIIOJIB30BaTh
MEXaHU3MBI
XUMHYECKUX
peakuui,
MPOUCXOSIIINX B
TEXHOJIOTHYECKUX
mpoleccax u
OKpYXKaloleM MHpeE,
OCHOBBIBAsACH Ha
3HaHUSIX O CTPOCHUU
BEII[ECTBA, MPUPOIE
XAMUYECKOH CBSI3H U
CBOMCTBax
Pa3IMIHBIX KITACCOB
XUMHYECKUX
2JIEMEHTOB,
COEIMHEHNH, BEIIECTB
U MaTepuajoB

HOIIK-1.1. H3yuaem
MEXAHUZMbI XUMUYECKUX
peakyuii, OCHOBbIBAACH HA
3HAHUAX O CMPOEHUU
eeujecmea, npupooe
XUMU4eCKou ces3u U
CBOLCMEAX PA3IUYHBIX
KAACCO8 XUMUYECKUX
9eMEHMO8, COeOUHeHU],
seujecme u Mamepuaios

He 3HaeT ocHOBHEIE TOHATHS
TepPMOANHAMUKH, TIEPBOE U
BTOpOE Havana TepMOANHAMHUKH,
TertoBbIie 3P PEKTHI, 3aK0H
T'ecca, ypasaenne Kupxrodda,
TepMOAMHAMHUYECKHe (yHKIHN
U, H, A, G, xuMr4eckuii
IMOTEHIIHAJ, CBOICTBA
XHMHYECKOTO MMOTCHIHAA.
He ymeer onpenensarts no
CIPaBOYHBIM JAHHBIM
SHEPreTHYECKHE XapaKTePUCTHKH
U TEOMETPHIO MOJIEKY,
TEePMOANHAMHYECKHUE
XapaKTePUCTUKU XUMHIECKHX
peaxiuii.

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

YacTryHO 3HaET OCHOBHBIC
TTOHSATHS TEPMOJHHAMHKH,
MepBOE ¥ BTOPOE Havaja
TEPMOJMHAMHUKH, TCIUIOBBIE
a¢dexTsl, 3akoH [ecca,
ypaBHenue Kupxrodda,
TEPMOTUHAMHYCCKHIE (HYHKITHH
U, H, A, G, xumudeckuid
MOTEHIMAJ, CBOMCTBA
XUMHYECKOTO TIOTCHITHATA.
HacTHYHO yMeeT ONpeAeiATh 110
CTIPaBOYHBIM JTaHHBIM
SHEPTeTHYECKUE XapaKTEPHCTHKI
Y TEOMETPHIO MOJIEKYIL,
TEPMOTUHAMHYCCKHC
XapaKTEPUCTUKHA XUMHUYCCKUX
peaKIuid.

Cnabo BiasieeT HaBBIKAMH
PpEIlIeHHS THITOBBIX 3a/1a4 TI0
OTIpENICIICHHIO
TEPMOJMHAMHYECKUX BEITHMIHH
(Q, AU, AH, AG) B cucteme
HJCATbHBIN Ta3 U B XUMHUYECKHUX
peakiusIx

Xopo11o 3HaeT OCHOBHBIE
TTOHSATHSI TEPMOJHHAMHUKH,
MepBOE ¥ BTOPOE Havaja
TEPMOJUHAMHUKH, TCTUIOBBIE
a¢dexTsl, 3aKkoH ['ecca,
ypaBHenue Kupxrodda,
TEPMOTUHAMHUUCCKHIE (HYHKITUH
U, H, A, G, xumuueckuii
MOTEHIMAJ, CBOMCTBA
XMMHYECKOTO IMOTCHIHAA.
Xopo1io ymeeT onpeaensiTh o
CTIPaBOYHBIM JTaHHBIM
SHEPreTHYECKUE XapaKTEPHUCTHUKI
Y TEOMETPHIO MOJIEKYIL,
TepMOINHAMUYECKHE
XapaKTEPUCTUKHA XUMHUYCCKUAX
peaKIuid.

Xopouio BiageeT HaBIKAMU
pelLIeHHs TUITOBBIX 33134 0
OTIpENICIICHHIO
TEPMOJMHAMHYECKUX BEITMIHH
(Q, AU, AH, AG) B cucteme
WACANBHBIN ra3 U B XUMHYECKAX
peakIusIx

OTINYHO 3HAECT OCHOBHBIE
MOHSATHSI TEPMOMHAMUKH,
TepBOE U BTOPOE Havyaja
TEPMOIUHAMUKH, TETUIOBBIE
3¢ ¢exTsl, 3akoH ['ecca,
ypaBHeHue Kupxroddoa,
TEPMOTUHAMHYCCKHE (PYHKIHH
U, H, A, G, xumHuueckuit
MOTEHITHA, CBOMCTBA
XHMHYECKOTO TIOTCHITHAA.
OTIMYHO yMEET OMpPEnesATh 0
CIPAaBOYHBIM JaHHBIM
SHEPTEeTHYECKUE XapaKTEPHUCTHKH
¥ TEOMETPHIO MOJIEKYIL,
TEPMOTUHAMHYECCKHE
XapaKTEPUCTHKH XUMHUCCKHX
peaxuuii.

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

peaKIusx
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurepuu onieHUBaHMS Pe3yJIbTATOB 00y4eHHUsI

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

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

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

OT max PeHTHHIOBOM
OIICHKU KOHTPOJIS

Omnenka
«xopommo» /
«3aUTCHO»
75-89%

OT max peiTUHTrOBOM
OLICHKU KOHTPOJIS

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

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

He 3naet ycnosust
HAIPaBJICHHOCTU U PaBHOBECHS
B XMMHUYECKUX PEaKIVsX,
ypaBHEHHUE U30TEPMBI
XUMHYECKON peaKIyy,
KOHCTaHTa PaBHOBECHS IS
TOMOTE€HHOM peakuuu B
HJCaNBbHON Ta30BOM CMECH U
CIOCOOBI €€ BBIPAXKEHHUS, CBSI3b
Kp, Kc, Kx, Kn, npunnun Jle-
[larenbe, TepMOIUHAMUYECKHE
YCJIOBHSI pAaBHOBECHST MEXIY
¢azamu, npasmwio da3 ['n66ca,
JMarpaMMa COCTOSIHUS JUIS
OJHOKOMITIOHEHTHOH CHCTEMBI,
paBHOBeECHE KUIKUI pacTBOp —
Tap B AByXKOMITOHEHTHBIX
crcTeMax, 3akoHbl ['no0ca-
KonoBanosa, 3akOHBI pacTBOPOB
HEIIEKTPOJIUTOB, THArPaAMMBbI
TUIaBKOCTH.

He ymeer paccuuTthiBaTh
PaBHOBECHBIIT COCTaB
XUMHYECKUX PEAKIHIA 10
TEePMOANHAMUYECKIM JaHHBIM,
OTIPEAENATH BIMSIHUE BHEITHUX
(haxTOpPOB Ha BEIXOJ MMPOAYKTA,
CTPOUTH (ha30BbIe TUArPaMMEI B
OHO- U IBYXKOMIIOHEHTHBIX
cHCTeMax, pelarhb
NpaKTUYECKUE 33/1a4H I10
(ha30BBIM AMarpaMMam;
TIPUMEHSTH 3aKOHBI PACTBOPOB
HEIJICKTPOJIUTOB.

He BrajieeT HaBBIKAMU PEIICHUS
HETHUIIOBBIX 3a/J1a4 110 pacueTy
PaBHOBECHOT'O COCTaBa
XMMHUYECKON peaKIuu;
HaBbIKAMH BBITTIOJITHCHUSA
pacueTHOrpaduIecKux pabor
10 ()a30BEIM PaBHOBECHUSIM B
OJTHO- ¥ JIByXKOMITOHEHTHBIX
cHCTeMax

YacTU4HO 3HAET YCIOBUS
HAaIpaBJIeHHOCTH U PaBHOBECHS
B XMMHUYECKUX PEaKIsX,
YpaBHEHUE U30TEPMBI
XUMHYECKON peaKIuy,
KOHCTaHTa paBHOBECUS JUIs
TOMOT€HHOM peakuuu B
UeaabHON Ta30BOM CMECH U
CIOCOOBI €€ BBIPAXKEHHUS, CBSI3b
Kp, Kec, Kx, Kn, npunnun Jle-
[laTenbe, TepMOIUHAMHUUYECKHE
YCIIOBUSI paBHOBECUS MEXK]LY
¢azamu, npasmwio da3 ['n66ca,
JarpaMMa COCTOSIHUSA JUIs
OJTHOKOMITOHEHTHOH CHCTEMEI,
paBHOBecHE )KUIKUI pacTBOp —
Tap B ABYXKOMITOHEHTHBIX
crcreMax, 3akoHbl ['m00ca-
KonoBanoBa, 3akOHBI
pPacTBOPOB HEINEKTPOJIUTOB,
JIMarpaMMBl TJIaBKOCTH.
YacTUYHO yMeeT pacCUUTHIBATh
PaBHOBECHBIH cocTaB
XUMHUECKUX peaKIHii mo
TEePMOANHAMUYECKIM JaHHBIM,
OTIPEAENATH BIMSIHUE BHEITHUX
(haxTOpPOB Ha BEIXOJ MIPOAYKTA,
CTPOUTH (ha30BbIe TUArPaMMEI B
OHO- U IBYXKOMIIOHEHTHBIX
CHCTEMax, pellaTh
HpakTUYEeCKUe 3a1auu 110
(ha30BBIM HATpaMMaM;
HNPUMEHSTH 3aKOHBI PaCTBOPOB
HEIJICKTPOIIUTOB.

Cnabo BiajieeT HaBBIKAMH
PCIICHNA HETUIIOBBIX 3a1a4 110
pacueTy paBHOBECHOT'O COCTaBa
XMMHUYECKON peaKIvu;
HaBbIKaMHU BBITIOJITHCHUA
pacueTHOrpaduIecKux pabor
10 ()a30BEIM PaBHOBECUSIM B
OJTHO- U IBYXKOMITOHEHTHBIX
cHCcTeMax

XO0po1110 3HAET yCIOBUSA
HAaIpaBJIeHHOCTH U PaBHOBECHS
B XMMHUYECKUX PEaKIysX,
YpaBHEHUE U30TEPMBI
XUMUYECKOH peaKIuu,
KOHCTaHTa paBHOBECUS JUIs
TOMOTE€HHOM peakuuu B
H7CAIBHON Ta30BOM CMECH U
CIOCOOBI €€ BBIPAXKEHHUS, CBSI3b
Kp, Kc, Kx, Kn, npunnun Jle-
[laTenbe, TepMOIUHAMHUUYECKHE
YCIIOBUS paBHOBECUS MEXY
(azamu, npaswio ¢as ['n66ca,
JarpaMMa COCTOSIHUSA JUIs
OJHOKOMITOHCHTHOH CHCTEMBI,
paBHOBECHE )KUIKUN pacTBOp —
Tap B ABYXKOMITOHEHTHBIX
crucreMax, 3akoHbl ['mo0ca-
KonoBanoBa, 3akOHBI
pPacTBOPOB HEAIEKTPOJIUTOB,
JiarpaMMmsl I1aBKOCTH.
Xopoulo ymMeeT pacCUUThIBaTh
PaBHOBECHBIH cOCTaB
XUMHUYECKUX peaKIHii mo
TEePMOANHAMUIECKIM JaHHBIM,
OIIPEENATH BIUSHUE BHEITHUX
(hakTOpPOB Ha BBIXOJ MMPOAYKTA,
CTpOUTH (pa3oBbIe JUAarpaMMEl B
OZTHO- U ABYXKOMITOHEHTHBIX
CHCTEMax, pellaTh
HpakTUYEeCKUe 3a1auu 110
(ha30BBIM HArpaMMaMm;
HMPUMEHSTH 3aKOHBI PaCTBOPOB
HEIJICKTPOJIUTOB.
Xopormo BiajeeT HaBEIKAMH
PCIICHNA HETUIIOBBIX 3a1a4 110
pacueTy paBHOBECHOI'O COCTaBa
XMMHUYECKON peaKivu;
HaBbIKAMHU BBITIOJITHCHUA
pacueTHOrpaduIecKux pabor
10 ()a30BEIM PaBHOBECHUSIM B
OJIHO- U IByXKOMIIOHEHTHBIX
cucremMax

OTIMYHO 3HAET YCIOBUSA
HAIPaBJICHHOCTU U PaBHOBECHS
B XUMUYECKHUX PEaKIusIX,
ypaBHEHHUE U30TEPMBI
XUMHYECKOH peaKIyy,
KOHCTaHTa PaBHOBECHUS IS
FOMOTE€HHOW peakluu B
HJCalbHON Ia30BOM CMECH U
CIIOCOOBI €€ BBIPAXKEHHUS, CBSI3b
Kp, Kc, Kx, Kn, npunnun Jle-
[larense, TepMOTMHAMUYECKHE
YCIIOBHSI PAaBHOBECHS MEXKIY
(hazamu, npasuio ¢a3 ['uboca,
JiarpaMma COCTOSTHHMS JUTst
OJTHOKOMITIOHEHTHOH CHCTEMBI,
paBHOBeCHE )KUIKUI pacTBOp —
map B AByXKOMITOHEHTHBIX
crucTeMax, 3akoHbl ['mb0ca-
KonoBaioBa, 3akOHBI
PacTBOPOB HEINEKTPOJIUTOB,
JIarpaMMBl IJIaBKOCTH.
OTJIMYHO YMEeT PacCUHUTHIBATh
PaBHOBECHBI cOCTaB
XUMHUYECKUX PEAKIMH Mo
TEPMOANHAMUYECKUM JAHHBIM,
OTIPEAENATH BIMSIHUE BHEITHUX
(haxTOpOB HA BEIXOJ MPOAYKTA,
CTPOUTH (ha30BbIe THUAarpaMMbl B
OJHO- U IBYXKOMIIOHEHTHBIX
CHCTEeMax, pelarhb
NpPaKTUYECKUE 33/1a4H 10
(ha30BBIM AHMarpamMMam;
TIPUMEHSTH 3aKOHBI PACTBOPOB
HEIJIEKTPOJIHUTOB.
OTIHUYHO BiIaJiceT HaBBIKAMHU
PCICHNA HETUIIOBBIX 3a4a4 110
pacueTy paBHOBECHOT'O COCTaBa
XUMHUYECKON peaKlny;
HaBbIKaAMH BBITIOJTHCHUA
pacyeTHOrpaQuIecKuX pFpT
110 (ha30BBEIM PaBHOBECHSIM B
OJTHO- ¥ IByXKOMITOHEHTHBIX
cHucTeMax




Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurepuu onieHUBaHMS Pe3yJIbTATOB 00y4eHHUsI

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

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

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

OT max PeHTHHIOBOM
OIICHKU KOHTPOJIS

Omnenka
«xopommo» /
«3aUTCHO»
75-89%

OT max peiTUHTrOBOM
OLICHKU KOHTPOJIS

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

HOIIK-1.3. Hcnonvzyem
NOTYYeHHble 3HAHUA 015
peutenuss 3a0ay
npogeccuonanvrou
OdesamenbHOCMU

He 3Haet ransBaHndeckue
anemenTsl, J.J1.C.
rajJbBaHU4ECKOTO AJIEMEHTA C
TEPMOJUHAMUYECKUMU
BEJIMYMHAMU XUMHYECKOH
PeaKIn, CKOPOCTh
XUMHUYECKOH peaKiuy,
MOCTYJIaThl XUMHUYECKOH
KHHETHKH, KHHETHIECKHUE
ypaBHEHUs IPOCTHIX U
CJIO’KHBIX peaKIUii, ypaBHEHUE
AppeHnuyca, TEOpHUIO
aKTHBUPOBAaHHOI'O KOMILJIEKCA.
He ymeer ucnonb3oBath
3NEKTPOXUMUYECKUE JAHHbIC
JUISL pacdeTa
TEPMOANHAMUYECKHUX BEITHINH
penoKc-peakuuit;
aHaJIM3UPOBATh KUHETUYECKUE
CXEMBbl XUMUYECKUX PEeaKIUi
NPUONVKEHHBIMA METOJIaMH,
OnpeneiTh KHHETHYECKUe
XapaKTePHCTHKU MPOCTHIX U
CIIOXKHBIX PEAKIINH.

He Brasieet HaBBIKAMU pacueTa
TEPMOANHAMUYECKHUX BEITHINH
B PaBHOBECHOM 2JIEKTPOXUMUU
U pacTBOpax HEAICKTPOJIHUTOB,;
UHTETPAJIbHBIMU U
¢ bepeHIHaTbHBIMU
METOJaMH aHaIN3a CKOPOCTeH
XUMHYECKUX PEeaKIuit

YacTtuuHO 3HaeT
TagbBaHUYECKHE JIEMEHTHI,
2.J1.C. raibBaHHYECKOTO
JJIEMEHTA ¢
TEPMOJIUHAMHYECKUMU
BEJIMYMHAMU XUMHUYECKOH
peakImu, CKOpoCcTh
XUMHUYECKOH peaKiyu,
MOCTYJIaThl XUMHUYECKOH
KHHETHKH, KHHETHIECKHUE
YpaBHEHUS NPOCTHIX 1
CJIO’KHBIX peaKIUii, ypaBHEHUE
AppeHunyca, TeOpUIO
aKTMBUPOBAaHHOI'O KOMILIEKCA.
YacTUYHO yMeeT HCHONb30BaTh
EKTPOXUMHUUECKUE TAHHBIE
JUTSL pacdeTa
TEpMOINHAMUYECKHX BEITHMINH
penoKc-peakuuit;
aHAJIM3UPOBATh KUHETHYECKUE
CXEMBbl XUMUYECKUX PEaKIUi
MPUOTMKEHHBIMHA METO/IaMH,
onpeNeNATh KHHETHYECKUe
XapaKTEePHCTHKU MTPOCTHIX U
CJIOXKHBIX PEAKIIMH.
Cnabo BraieeT HaBBIKAMH
pacdeTa TepMOIMHAMHYECKIX
BEJINYUH B PABHOBECHOH
3NEKTPOXUMHUHU U PACTBOPAX
HE3JIEKTPOJIUTOB;
HUHTETPAJIbHBIMHA U
muddepeHInaTbHBIMA
METOJJaMH aHaJIN3a CKOPOCTeH
XUMHYECKUX peaKuit

Xopol1o 3HaeT ralbBaHU4ECKUue
snemenTsl, J./1.C.
raJbBaHUYECKOTO AJIEMEHTA C
TEePMOANHAMUYECKUMH
BEJIMYMHAMU XHMHUYECKOH
peakImu, CKOpocTh
XUMUYECKON peakIu,
MOCTYJIaThl XUMUYECKOH
KUHETUKU, KUHETHYECKHE
YpaBHEHUS NPOCTHIX 1
CJIOXHBIX PEaKIii, ypaBHEHHE
AppeHnyca, TEOPHIO
aKTUBHPOBAHHOTO KOMILIEKCA.
XO0poI1o yMeeT UCHOIb30BaTh
JNEKTPOXUMUYECKUE TaHHBIC
Ul pacueTa
TEePMOJUHAMUYECKUX BETUYUH
penoKc-peakuuii;
AQHAIM3UPOBATH KNHETHIECKHUE
CXEMBI XUMHUYECKHX PeaKIui
MIPpUOTIKEHHBIMHA METOIaMH,
OTIPEAENATh KHHETHIECKHE
XapaKTEePUCTUKU IPOCTHIX U
CJIO’KHBIX PEaKIUH.
XopoI1110 BIaJieeT HaBbIKaMU
pacdera TepMOJIUHAMHYECKUX
BEJIMYMH B pAaBHOBECHOM
JNEKTPOXUMHUH U PACTBOpax
HEJJIEKTPOJINTOB,;
HMHTETPAITbHBIMU 1
nuddepeHITHaTBHBIMA
METOJaMHM aHaJIn3a CKOPOCTeH
XMMHUYECKUX PEAKLIUI

OTau4HO 3HaeT
ragbBaHUYECKHE IEMEHTHI,
9.J1.C. raTbBaHUYECKOTO
JJIEMEHTa ¢
TEePMOJUHAMUYECKUMHU
BEJIMYMHAMU XUMHUUECKON
peaKIyu, CKOPOCTh
XUMHUYECKOH peaKlnu,
MOCTYJIaThl XUMHYECKOH
KUHETHKH, KHHETHIECKHE
YpaBHEHUS NIPOCTHIX U
CJIOKHBIX peakluii, ypaBHEHUE
AppeHnuyca, TeOpHUI0
aKTHBUPOBAHHOT'O KOMILJIEKCA.
OTIMYHO yMEeT UCIONb30BaTh
JNEKTPOXUMHUUECKUE TaHHBIE
JUISL pacdeTa
TEePMOANHAMUIECKHX BEITHINH
penoKc-peakuuit;
aHaJIM3UPOBaTh KUHETHYECKUE
CXeMbI XUMUYECKUX PeaKI1i
NPUONVKEHHBIMUA METOIaMH,
OIpeaeNnsaTh KHHETUUECKHE
XapaKTePUCTUKH MIPOCTHIX U
CJIOKHBIX PEAKIMHU.
OTIUYHO Bla/iceT HaBBIKAMHU
pacdeTa TepMOAMHAMHYIECKIX
BEJIMYMH B PAaBHOBECHOM
NIEKTPOXUMHUU U PACTBOPAX
HE3JIEKTPOJIUTOB;
UHTETPAJIbHBIMU U
i depeHIaTbHBIMI
METOJ[AMH aHAJIN3a CKOPOCTeH
XUMHYECKHX PeaKIuit
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurepuu onieHUBaHMS Pe3yJIbTATOB 00y4eHHUsI

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

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

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

OT max PeHTHHIOBOM
OIICHKU KOHTPOJIS

Omnenka
«xopommo» /
«3aUTCHO»
75-89%

OT max peiTUHTrOBOM
OLICHKU KOHTPOJIS

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

OIIK-2. Ciocoben
UCIIONB30BATh
MaTeMaTHYecKue,
¢usnaeckue, GU3NKO-
XAMHYECKHE,
XHUMHUYECKHE METO/IbI
JUIsl pELLIeHNs 3a1a4
npodeCCHOHATBHON
JIeITeIbHOCTH

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

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

He ymeer ananusupoBath
SHepreTHIecKre SPPEKTH B
(hu3MYECKUX Mponeccax u
XHMHYECKHX PEeakIHIxX Ha
OCHOBE XUMHUYECKHX 3aKOHOB H
MOHSTHUH.

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

YacTuyHO 3HaeT Hayana
TEePMOANHAMUKHU U OCHOBHBIE
YpaBHEHUS] XUMHIECKON
TEePMOANHAMHKH; OCHOBHEIC
3aKOHBI XUMHH.
YactuuHo ymeer
AHAIM3HPOBATh SHEPIeTHUECKUE
3¢ HEKTH B GU3NIECKUX
MpoIeccax U XMMHYECKUX
PEeaKIHax Ha OCHOBE
XHUMHYECKUX 3aKOHOB U
TIOHSTHA.

Ciabo BiajieeT OCHOBHBIMH
3aKOHAMH JUCIHIUIHHBI JUTS
OIMCAHUS XUMHIECKHUX U
(ha30BBIX paBHOBECHH,
MPOIIECCOB B PACTBOPAX
HEINIEKTPOJIUTOB U
3JEKTPOJIUTOB, CKOpOCTEH
XUMHYECKHX pPeaKIuii

Xoporo 3HaeT Havaga
TEpMOIUHAMUKHI U OCHOBHBIE
YpaBHEHUS] XUMUUECKOHN
TEepPMOANHAMUKH; OCHOBHbIE
3aKOHBI XHMHH.
XO0poI1110 yMeeT aHaJIu3UpOBaTh
sHepreTryeckue 3G GeKTs B
(u3HYecKuX mpoueccax u
XHUMHYECKUX PEaKIHIX Ha
OCHOBE XUMHUYECKHUX 3aKOHOB U
TIOHATHH.

Xopo11o BIaZeeT OCHOBHBIMU
3aKOHAMH JHUCIHILTHHBI IS
OITUCAHUS XUMHIECKHUX U
(ha30BBIX paBHOBECHIA,
IIPOLIECCOB B pacTBOpax
HE3JIEKTPOJIUTOB U
3NIEKTPOIIUTOB, CKOPOCTEif
XUMHUECKUX peaKIui

OTnHU4HO 3HAaeT Havaja
TEPMOANHAMHKI U OCHOBHBIE
YPaBHEHUS] XUMUYECKON
TEpMOAUHAMUKH; OCHOBHBIC
3aKOHBI XHMHUH.
OTIM4HO yMeeT aHaIU3UPOBaTh
sHepreTyeckue 3QHeKTs B
(hU3MYECKUX Ipoueccax u
XUMHYECKUX PEaKIHsIX Ha
OCHOBE XUMUYECKHX 3aKOHOB H
MOHSTHH.

OTaM4HO BIIaJIeeT OCHOBHBIMU
3aKOHAMH JVCIUILTHHBI IS
OINUCaHNS XUMHUYECKUX H
(ha30BBIX paBHOBECHUH,
TIPOLIECCOB B PACTBOPAx
HEJIEKTPOJIUTOB U
JNIEKTPOJIUTOB, CKOPOCTEH
XUMHUYECKUX PeaKIHi
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KaJIOPUMETPUYECKHE,

30yJUTHOCKOTTMIECKHUE,

YacTUYHO 3HAeT

HOIPUMETPUUECKHE,

OLICHKU KOHTPOJISA
Xopomio 3HaeT

KpunTtepuu oneHuBaHus pe3yJbTaTOB 00y4eHUsI
OreHka Ornenka OreHka OreHka
Ko n Kon u nanmenobanue «HeyIOBJIETBOPUTEJIbHO» «YAOBJIETBOPHUTEIBHO / «xopommo» / «OTJHYHO» /
HanMCEHOBaHHE HHIUKATOPA NOCTHKCHHA / «HE 3aYTEHO» «3a4TEHO» «3a4TEHO» «3aYTEHO
KOMMeTeHIHH KOMHNeTeHIHH 0-59% 60-74% 75-89% 90-100%
OT max PEUTHUHIOBOM 0T max peuTUHroBOM 0T max pelTuHroBoi
OIIEHKH KOHTPOJIS OLIEHKU KOHTPOJIS
He 3naet NOJIAPUMETPHUICCKUEC,

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

OIIK-5. Crocoben
OCYIIECTBIISTH
9KCTIEPUMEHTAIbHBIC
HCCIICAOBAHMS U
HCTIBITAHUS T10
3aJIaHHOM METOJUKE,
MIPOBOIUTH
HaAOIOICHUS U
HU3MEPEHUS C YUETOM
TpeOOBaHUI TEXHUKU
0e30I1acHOCTH,
00OpabaThIBaTh U
HHTEPIIPETHUPOBATH
9KCIEPUMEHTAIbHbIE
JTAaHHbIE

HOIIK-5.1. Ocywecmensem
9IKCNEPUMEHMAIbHbIE
UCCne008aHUs U UCHbIMAHUSL
no 3A0AHHOL MEeMOOUKe

cUcTeMe 30YITHOCKOMTUYECKIM
METOJIOM; CKOPOCTH HHBEPCHU
€axapo3bl MOJISPUMETPUUECKHM

MoIy4eHus GU3UKO-

(bU3HIECKON XUMHUH.
He ymeer mianupoBaTh

MOCYZI0M; UCTIONb30BATh
HOJIPUMETPUUECKHE,
30yJUTHOCKOTIMIECKUE,
KaJOPHMETPUIECKHE METOIBI
MPOBE/ICHHUS IKCIIEPHUMEHTA.
He Bnaneer HaBbIkaMu
MPOBEICHNS XUMHIECKIX
HKCIIEPHMEHTOB T10
OTIPEIEIICHNIO TeTIIOTHI
pacTBopeHus coneit
KaJIOPUMETPUIECKUM METOJIOM;
MOCTPOCHUIO TUATPaMMBI
JKHUJIKOCTh — Map B ABOIHOM

METOJOM

DJIEKTPOXUMHUYECKUE METOAbI

XUMHYECKUX NAaHHBIX IPU
PEUICHUU TEPMOJUHAMUYECCKUX,
KUHECTUYCCKHUX U IPYIrux 3ajaqd

9KCIEPUMEHT, TI0JIb30BAThCS
CTaHJAPTHOH 1a00PaTOPHOI

30YIUTHOCKOTIMYECKHE,
KaJIOPUMETPUYIECKHE,

HOTy4YeHUs (HH3HKO-

XUMHUYCCKNX TAaHHBIX IIPUA

(u3NIECKON XMMUH.

9KCTIEPUMEHT, M0JIb30BaTHCS
CTaHJapTHOH J1abopaTopHOit
MOCYJIOH; UCTIONB30BaTh
MO PUMETPUUYECKHUE,
30yJUTHOCKOTIMYECKHE,
KaJOPHMETPUIECKHE METOIBI
MIPOBEACHHUS SKCIIEPUMEHTA.
Cnabo BraieeT HaBBIKAMH
MPOBE/ICHUS] XUMHYECKUX
9KCTIEPUMEHTOB 110
OIIPE/ICNICHUIO TETUIOTHI
pacTBOpeHus cojeit
KaJIOPIMETPUIECKAM METOJIOM;
MIOCTPOCHUIO THAT PAMMBI
JKUIKOCTh — TIap B ABOMHON
cucTeMe 30yIHOCKOMHIECKIM
METOJIOM; CKOPOCTH UHBEPCHU

caxapo3sb! MOJIIPUMETPHUUECKUM
METOJIOM

OJIEKTPOXUMUYECKUE METOAbL

PEeUICHNN TCPMOANHAMUYECCKUX,

KAHETUYCCKUX U JAPYTUuX 3aga4

YacTuaHO YMEET MJIaHUPOBaTh

HOJISIPUMETPHYECKHUE,
30YIUTHOCKOTIMYECKHE,

KaJIOpUMETPUIECKUE,

HOTy4YeHUs (HH3HKO-

XUMHUYCCKUX TAaHHBIX IIPUA

KUHETHYIECKHUX U JPYTHX 3a1a4
(u3UIECKON XUMUH.
Xopomo ymMeeT IIaHNpOBaTh
9KCTIEPUMEHT, M0JTb30BATHCS
CTaHJapTHOH J1ab0paTopHOH

MOCYJIOH; UCTIONB30BaTh
MO PUMETPUYECKHE,
30yIUTHOCKOTIMYECKHE,
KaJOPHMETPUIECKHE METO/IbI
MIPOBEACHHUS SKCIIEPUMEHTA.
Xopor1o BiazeeT HaBbIKaMH
MPOBE/ICHUS] XUMHYECKUX
9KCTIEPUMEHTOB 110
OIIPE/ICNICHUIO TETUIOTHI
pacTBOpeHus coseit
KaJIOPIMETPUIECKIM METOJIOM;
MIOCTPOCHUIO THATPAMMBI
JKUIKOCTh — TIap B ABOMHOU
cucTeMe 30yITHOCKOMHIECKIM
METOIOM; CKOPOCTH HHBEPCUH

caxapo3bl OJIIPUMETPUYECKUM

METOJIOM

DJIEKTPOXUMUYECKUE METOAbL

peUICHNN TECPMOAUHAMUYECCKUX,

KaJTOPUMETPUYECKUM METOAOM;

CHUCTEME 36yHI/IOCKOHI/I‘IeCKI/IM
METOI0M; CKOPOCTHU MHBEPCUHN

OTIUYHO 3HAET
MOJAPUMETPUYECKHE,
30yJUTHOCKOTTHIECKUE,
KaJIOpHMETPHIECKHE,
JNEKTPOXHUMHUUIECKUE METOIBI
TOJTy4eHus! (HU3HKO-
XHMUYECKHX JaHHBIX MIPH
PCIICHUH TePMOINHAMUYECKHX,
KUHETHYECKHX H APYIHX 3a]a4
(huznvecKkor XuUMHH.
OTIMYHO yMeeT IIaHUPOBaTh
9KCIIEPHUMEHT, OJIb30BaThCs
CTaHIapTHOH J1a00paTOPHOI
MOCYOH; UCIIOJIb30BaTh
MOJISIPUMETPUYECKHE,
30yIUTHOCKOTMYIECKHE,
KaJIOPUMETPHYECKHE METO/IBI
HPOBEICHHUS YKCIIEPUMEHTA.
OTIMYHO BiIaJieeT HaBbIKAMU
MPOBE/ICHUS] XUMHYECKHX
IKCIIEPUMEHTOB I10
OIIPE/IENICHUIO TETUIOTHI
pacTBopeHus coeit

MOCTPOCHUIO HATrPAMMBI
JKUAKOCTD — Map B ABOWHOM

caxapo3bl MOJIIPUMETPHUECKUM

METOJI0M
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Koa n
HaNMMEHOBaHHe
KOMIIETEeHIHH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIIETEeHIHH

Kpurepuu onieHUBaHMS Pe3yJIbTATOB 00y4eHHUsI

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

OT max PEUTHUHIOBOM
OIIEHKH KOHTPOJIS

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

OT max PeHTHHIOBOM
OIICHKU KOHTPOJIS

Omnenka
«xopommo» /
«3aUTCHO»
75-89%

OT max peiTUHTrOBOM
OLICHKU KOHTPOJIS

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOM
OIICHKH KOHTPOJIS

HOIIK-5.2. I[Iposooum
HeobxoouMble HAONI00eHUs U
UBMEPEHUsL C YUemom
mpebo8aHUll MexXHUKU
Oezonacnocmu

He 3HaeT OCHOBHBIC METOIbI 1
IIPUEMBI IPOBE/ICHUS
9KCIIEpUMEHTa; JTab0paTOPHYIO
MIOCYAY, B TOM YHCIIE
W3MEpUTEIbHYIO, U ITPaBHiIa
paboTHI ¢ Hell.

He ymeet nonb3oBarbes
npaBuiIamMu 6e30nacHol paboThl
B XHUMHYECKOH 1a00paTOpHH.
He Bnaneer naBbikamu
Oe3omacHOM paboTHl B
XUMHYECKOH J1abopaTopuu

YacTu4HO 3HAET OCHOBHBIE
METO/IbI U IIPUEMBI TIPOBE/ICHUS
9KCTIEpHMEHTa; JTab0paTOpPHYIO

MIOCYAY, B TOM YHCIIE
HU3MEPUTENBHYIO, U TIpaBHUiIa
paboTHI C HEl.
YacTUYHO yMeeT MOJIb30BAThCS
npaBuiIamMu 6e30nacHol paboThl
B XHUMHYECKOH 1a00paTOpHH.
Cnabo BiaieeT HaBBIKAMHU
6e3omacHol paboOTHI B
XHMHYECKOH J1abopaTopun

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

MIOCYAY, B TOM YHCIIE
HU3MEPUTENBHYIO, U TIPaBUiIa
paboThI C HEl.
XO0poI10 yMEeT M0JIb30BaThCst
npaBuiIaMu Oe30nacHoi paboThl
B XUMHYECKOH 1a00paTOpHUH.
Xoporio BiazeeT HaBbIKaMH
6e3omacHoOl paboOTHI B
XHMHYECKOH J1abopaTopun

OTaM4HO 3HAET OCHOBHBIE
METO/Ibl M IPUEMBI IIPOBEACHUS
9KCIIEPHMEHTa; JTab0paTOPHYIO

MIOCYZy, B TOM 4HCIIE
U3MEPHTEIBHYIO, U IIPaBUIIa
paboTHI C HEil.
OTJIMYHO yMEET MOJIb30BaThCS
npaBuWiIaMi Oe30macHol paboTh
B XUMHYECKOH 1a00paTopu.
OTIMYHO BlIaJieeT HaBbIKAMU
Ge3omacHOi paboThI B
XHMHYECKOH Jaboparopun

HOIIK-5.3. Obpabameisaem u
unHmepnpemupyem
ROJyYeHHbLe
IKCNEpUMeHmanbHvle OaHHble

He 3naer metoas1 06paboTku
9KCTIEPUMEHTAIILHBIX JaHHBIX, B
TOM YHCJIEe CTATUCTHYECKUE;
IIpaBHJIa NPEACTABICHUS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
He ymeet o6pabarbiBath
MOTYYEeHHBIX
JKCIIEpPUMEHTAIIbHBIE JAHHBIE;
MPE/ICTABIATD IOy IEeHHBIE
JIaHHbIE, BEICKA3bIBATH CBOIO
TOYKY 3pEHUsI B 00CYKIACHUN
pe3yabTaToB.

He Bnageer HaBbikamu
00pabOTKH U aHAIN3a
IKCIIEPUMEHTABHBIX JaHHBIX

YacTHYHO 3HACT METO/IBI
00paboTKH
JKCIIEPUMEHTAIIBHBIX JAHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
MpaBHJIa MPEACTABICHHS
IKCTIEPUMEHTAIHBIX JaHHBIX.
YactuuHo ymeeT oOpabaTsiBaTh
MOJTyYCHHBIX
9KCIIEPUMEHTAJIbHbIC JAHHBIC,
HPEICTABISITH MOJyYCHHbBIC
JIaHHbIE, BHICKA3BIBATH CBOIO
TOYKY 3pCHUSI B 00CY)KIACHUN
Pe3yIbTaToB.

Cnabo BraieeT HaBBIKAMH
00paboOTKH U aHATN3a
9KCIEPUMEHTAJIbHBIX JaHHBIX

XopoI1o 3HaeT METOIbI
00paboTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
MpaBHJIa MPECTABICHHS
IKCIIEPUMEHTAIIBHBIX TaHHBIX.
Xoportio ymeeT 00pabaTsiBaTh
MOJTyYCHHBIX
9KCIIEPUMEHTAJIbHbIC [JAHHBIC,
HPECTABISITH MOJyYCHHbBIC
[TaHHbIE, BHICKA3BIBATH CBOIO
TOYKY 3pCHUsSI B 00CY)KICHUN
Pe3ybTaToB.
Xopor1o BiazeeT HaBbIKaMH
00pabOTKH U aHAITN3a
OKCIIEPUMEHTAIBHBIX JAHHBIX

OTJINYHO 3HAET METOMBI
00paboTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
MpaBHJIa MPEACTABICHHS
IKCIIEPUMEHTATBHBIX JaHHBIX.
OtinyHO ymMeeT oOpabaTeiBaTh
HOJTYYCHHBIX
9KCIEPUMEHTANIBHBIC JIAHHBIC,
MPEJICTABIIATH MOTyYECHHBIC
JIaHHbIE, BHICKA3bIBATH CBOIO
TOYKY 3pCHUsI B 00CY)KICHHN
pe3yIbTaToB.
OTIUYHO BIa/iceT HABBIKAMHU
00pabOTKHU U aHATN3a
9KCIEPUMEHTAIBHBIX JIAHHBIX
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6. YYHEBHO-METOANYECKOE OBECIIEYHEHUE JUCHHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

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

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

1.2 TumakoBa E.B. ®usnueckast xumusi. XUMHUYECKash TEPMOAMHAMUKA: Yueb.mocodue /
E.B. Tumakosa, E.M. Typino, H.®. YBapos; HoBocub.roc.texH.yH-T. - 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 xumusi. M30pannpie rnaBel: Y4e0. mocobue/ B.P.
Kapramos. HI'TY um. P.E. Anekceesa. - H. Hosropoga, 2018. - 225 c.

2.2 KapramoB B.P. ®usnyeckas xumus pactBopoB: Yueb. mocobue/ B.P. Kapramos, T.H.
Coxkomnoga, A.A. Kanunauna; HI'TY um. P.E. Anekceesa. - H. Hosropoa, 2016. - 137 c.

6.3. MeTonnueckne yKazanusl, peKOMeHIAIUHN U IPyTrue MaTepUuajbl K 3aHATHAM

B cniucok «Meroanueckue ykazaHus, peKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM»
BKJIIOYAIOTCS METOJIMYECKUE YKa3aHUs WU PEKOMEHJALUU [0 NPOBEACHHUIO J1a0OpaTOPHBIX U
MPAKTUYECKUX YUEOHBIX 3aHITHH MO TAHHOW JUCIMILIUHE!

6.3.1 Memoouueckue ykazanus, pa3padoomannsle NPenooasamenimu:

3.1 IlepBoe Hayano TePMOAMHAMHUKHU. TepMOXUMHSA: Y4eOHO-METOJ. MOCOOME K TPAKT.
3aHATUAM 10 aucl. "duz.xumusa" s cTyl., o0ydaromuxcs Mo HanpasieHusaM "buorexHonorus"
u "Xumudeckas TexHol." nHeBHOW Qopmbl obOydenus / HI'TY um. P.E. Anekceea / T.H.
Coxkomnoga, E.Il. Komosa, M.B. TemnoBa. H. Hosropog, 2020. - 31 c.

3.2 Onpenenenue SHTAIBIUN THAPATOOOpa30BaHus coyn: Y4ueOHO-MeTo]. ocoOue K J1ad.
3aHsATUAM 1o auct. "®duz.xumus" mia cryn. UOXTuM Bcex dopm obyuenus / HI'TY um. P.E.
Anekceena / T.H. Cokonosa, A.C. lllypasun, E.I1. Komosa, C.B. Ilmoxos. H. Hosropox, 2024. -
14 c.

3.3 Bropoii mpuHIMI TepMOAWHAMHUKHN: METOJ. yKa3aHHs K IMPAKT. 3aHATHSAM I10 JTUCII.
"Ouz.xumus"  uis cTyd., OOydYaloluxcs IO HampaBieHusM "XuMudeckas TEXHOI.",
"buotexHonorus"”, "DNEKTpOHHMKAa U HAHORJEKTpOHMKA', "MarepuaioBeeHHE U TEXHOI.
marepuanos”, "Meramtyprus", Bcex ¢opm obyuenus / HI'TY um. P.E. Anekceesa /, B.P.
Kapramos, T.H. CokonoBa, A.A. Kanununa, M.B. Yennoxosa, E.I1. Komosa. H. Hosropon, 2013.
- 36 c.

3.4 Xumudeckoe paBHOBECHE B WJICATLHO-TA30BBIX PEAKIHIX: YUeOHO-METO/. MOCOOHe K
MpakT. 3aHATHAM 10 Auch. "dwm3.xumus" s CTyd., OOYy4alOmUXCS 10 HAMpPaBICHUSIM
"Xumunueckass TexHosl." W "buorexHomorus" nueBHOW (opmbl oOyuenus / HI'TY um. P.E.
Anexceesa / T.H. Cokomnoga, E.I1. Komosa, M.B. TemnoBa. H. Hosropon, 2021. - 45 c.
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3.5 I'ereporennsie paBHOBECHsI B OJHOKOMIIOHEHTHOU CHCTEeME: Y4eOHO-METO/I. rmocooue
no auct. "®uz.xumug" I CTyA., 00YJalOUMXCs M0 HalpaBileHUsIM "XHUMUYecKas TeXHOMN." U
"buorexunonorusa" Bcex Qopm oOyuenuss / HI'TY um. P.E. Anekceesa / E.Il. Komona, T.H.
Coxkomnosa, C.B. ITnoxos. H. Hosropon, 2021. - 29 c.

3.6 PacTBOpHBI HERNEKTPOIUTOB: MeTOA.M0coOMEe K MPaKT.3aHATHIM 10 Juci. "dusndeckas
XUMUA'", I CTY[., OOy4aroIuXcsi o HanpapiieHusM "buotexHonorus", "Xumudeckas TEXHO.,
"DNeKTpOHMKAa W  HAHOZJEKTpoHHMKA", "MarepuajoBeieHMEe W  TEXHOJ.MaTepuajioB’,
"Meramnyprus”, Bcex ¢opm o0yueHus/HI'TY wum. P.E. AnekceeBa/T.H. Cokomnosa, I'.M.
Mouanos, E.Il. Komosa, O.B. Ky3una, A.A. Kamuauna, B.P. Kapramos. H. Hosropon, 2016. - 43
c.

3.7 WccrnenoBanne paBHOBECHS TOMOTEHHOW XMMHUYECKOW pEaklMu B pacTBope: YueOHO-
MeTOA. mocobue K Jab.3aHATHUSAM 1o auch. "®Ouz.xumus" a8 CTyA., OOYHYaIOUIMXCS 10
HampaBieHusM "Xumuueckass TexHosorus" u "buorexHonorus" mHEBHOH (opMbl 00ydeHUs /
HI'TY um. P.E. AnekceeBa / T.H. CokonoBa, M.B. Temnosa. H. Hoeropox, 2021. - 10 c.

3.8 dazoBbie paBHOBECHS JKUIKOCTh-TIAP B JIBOMHON cucTeMe: YUueOHO-METO/. Mocodue K
na6. 3aHATUSIM 10 guct. "®u3.xumMug" A CTy., 00ydJaroluXcs Mo HampaBieHusIM " XumMudeckas
texHojorus" u "buorexnonorus" nueBHoi Gopmsl o6yuenust / HI'TY um. P.E. Anekceesa / T.H.
Coxkonoga, E.I1. Komosa. H. Hosropona, 2021. - 22 c.

3.9 da3oBble paBHOBECHsI B JBOMHON cucTeMe: YuUeOHO-METOJ. MocoOue K IMPaKT.
3aHATHSAM 10 aucil. "®us.xumus" g CTyA., oOydaroumxcs MO HampaBiieHUsM '"XuMudeckas
texHoi." u "buorexnomorus" paHeBHOW (opmbel oO0yueHus/HI'TY wum. P.E. Aunekceesa/
I''M. Mouanos, T.H. Coxonosa, E.Il. Komoa, O.B. Ky3una, B.P. Kapramos. H. Hosropog,
2016. - 37c.

3.10 Onpenenenre KOHCTAaHT XUMHUYECKOTO paBHOBECHs U BeIMUUHBI AG OKHMCIMTENbHO-
BOCCTAaHOBUTENBHON peakuuu 1o 3HadeHuto J/[C rampBaHnyeckoro anemMeHTa: MerTon. ykazaHUs
K IPaKT. 3aHATUAM 10 Jucl. "dusndeckas Xumus'", Ui CTyA., 00yJaromuxcs M0 HalpaBIeHUsIM
"Xumuueckast TexHos." u "buorexHonorus", Bcex popm obyuenus /| HI'TY um.P.E.Anekceesa/
B.P. Kapramos, T.H.Cokonosa, C.B. [lnoxos, T.A. Auukuna, A.A. Kamuauna, B.M. [Ipoxopos.
H. Hosropox, 2014. - 20 c.

3.11 KuHeTrnka XMMHUYECKHX pPeaKUuii: Y4eOHO-METOA.I0COONe K TPaKT. 3aHATHIM IO
quctl."Ou3.xumust" s CTyI., 00YJaroIUXCs MO HampaBieHusM " XuMudeckas TexHoJorus" u
"buorexnonorusa" nHeBHON ¢opmbl oOyuenus / HI'TY wum.P.E.Anekceea / T.H.Coxoroga,
M.B.TemnoBa. H.Hosropon, 2021. - 39 c.

3.12 TlonsipuMeTpuvecKoe MCCIEOBaHUE KUHETUKM KHCIOTHOW HHBEPCHHM Caxapo3bl:
Meroa. ykazaHuss K Jiab.3aHATHSAM 10 AucCI."®us.xumus" st CTyd., OOy4YalomUXCs 10
HanpasieHusM "Xum.texHonorua" u "buorexnonorus" nHeBHO (opmbl oOyuenus / HI'TY
uM.P.E.AnexceeBa / T.H. Cokomosa, C.}O. Pagoctun, A.A. Kaymnauna, B.P. Kapramos. H.
Hosropon, 2014. - 27 c.

3.13 Kuneruka HoaupoBaHHs alleTOHa B KHUCJIOH cpene: YueOHO-METOH. IMocodue K
7a0.3aHATHSIM 10 guci. "®uz.xumus" Uit cTy., o0yJaromuxcs M0 HanpaBiIeHusaM " XuMHuecKas
texHosorus u "buorexnonorusa" nueBHoM Gopmbl oOyuenust / HI'TY um. P.E. Anexceesa / T.H.
Coxonosa, M.B. Temnosa. H. Hosropon, 2021. - 29 c.
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6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meronuueckue pPEKOMEHIAMU IO OpraHU3alud ayAuTOpHOW paboThl. [IpHHATEI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpens 2013 r.
DIIEKTPOHHBIN azipec:

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

3.2 Meroaunyeckue peKOMEHJAlMU [0 OPraHU3allK U IITAHUPOBAHUIO CaMOCTOSITEIIbHON
paboTHI CTYNEHTOB 1Mo auciuiuinHe. [IpuaaTer YuebHo-meToauyeckum copetoM HI'TY um. P.E.
Aulekceena, MIPOTOKOJ No 2 oT 22 arnperns 2013 T. DJIEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

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

7. NH®OPMAIIMOHHOE OBECINEYEHHUE JUCHUIIJINHbI
Y4eOHBIM Tpolecc IO JUCHMIUIMHE O0eCredeH HEOOXOIUMBIM  KOMILICKTOM
JUICH3UOHHOTO M CBOOOJHO PacIpOCTPAHSEMOr0 MPOTPAMMHOIO OOECIICUYCHHUs, B TOM YHCIIE
OTEYECTBECHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUILIMHE ompeaeneH B Hactosmer PIIJ] u
MOJIIC)KUT OOHOBJICHUIO ITPU HEOOXOAUMOCTH ).

7.1. Ilepeyenb pecypcoB  HMHGOPMALHOHHO-TEIeKOMMYHUKAIIMOHHOW  CeTH
«HTepHeT», HEOOXOAMMBIX [IJIsl 0CBOCHHUS TMCIHUIIMHBI (MOLYJ151)

[lepeuenb mporpaMMHBIX TPOIYKTOB, UCIIOJIBb3YyEMBIX IIPU MPOBEACHUU PA3IHYHBIX BUIO0B
3aHSATUHN TIO TUCHUIUTAHE (OTKPBITHIN TOCTYII):

1.  Koncynsrantllitoc [DnexTpoHHsli pecypc]: CripaBodHas mpaBoBasi cucTeMa. - Pexxum
noctyna: http://www.consultant.ru/.
2. Hayunas  osnexktponHas  OubOimumoreka  E-LIBRARY.ru. -  Pexum  nocryma:

http://elibrary.ru/defaultx.asp

3. DaekrponHas 6ubanoTeyHas cucrema [10BOHKCKOTO TOCYIApCTBEHHOTO YHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

4.  DeKTpOHHO-OMOIMOTEYHas cHcTeMa Znanium.com [DIeKTpOoHHBIH pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpeiToe oOpa3zoBanue [DeKTpoHHBIN pecypc]. - Pexxum mocrtyma: https://openedu.ru/.
- 3ari ¢ ’KpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmogas, mHozoompaciesas 6asa oauHvix (B/])
[Onexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. Bazvt OanHvix Bcepoccuiickoeo uncmumyma HAyuHOU U mMexHU4ecKol uHgopmayuu
(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ODNeKMpPOHHbIU
pecypc]. - Peacum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ sxkpana.

8.  Vuusepcumemckas ungopmayuonnas cucmema Poccus [Dnexmpounwviii pecypcj. -
Peosicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.
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7.2.
cucTeM

Ilepeyens mporpaMMHOro odecnedyeHuss ¥ MHGOPMAIMOHHBIX CIPABOYHBIX

Tabnuya 7 - Ilepeuens 31eKmpoHHBIX OUOIUOMEUHBIX CUCHEM

Ne HaumenoBanue bC Ccblika, 10 KOTOpPOH
ocymectniasiercst ocryn k 9bC

1 KoHCynbTaHT cTyeHTa http://www.studentlibrary.ru/

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

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

4 TNT-ebook https://www.tnt-ebook.ru/

Tabnuya 8 - llepeuens npozpammnozo odecnevenusn

IIporpammHoe obecnevyenune, MCNOJIb3yeMoe B
YHHBEpPCHTETE HA IOTOBOPHOIl OCHOBE

IIporpammHoe o0ecnieuenune
cBO0OJHOI0 pacnpocTpaHeHus!

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

Open Office 4.1.1 (nuuen3us
Apache License 2.0)

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

Adobe Acrobat Reader
(FreeWare)

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

Microsoft Office Professional Plus 2007 (yiumen3ust Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP gt Ne 65609340

Office 2007 s Ne 43178971

Microsoft Windows XP Professional (munen3us Ne 43178980)

MicrosoftOffice 2007 (mumen3us No 44804588)

1C npennpustue 8.1 (JTUIEH3UNOHHOE COTTIAIICHNE
Ne800908353 ¢ 3A0 «1C»)

Adobe Design Premium CS 5.5.5 (munen3us Ne 65112135)

Dr.Web (c/a ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)

Koncynprantllnroc (JJorosop Ne 28-13/16-313 ot 27.12.16)

Texokcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpoQeccHOHANbHBIX 0a3 JaHHBIX W HH(OPMALMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM oO0OecriedeH AOCTyN (yAajeHHbIH noctym). /laHHBIM nepedeHb
MOJJIEXKUT OOHOBJIEHUIO B cooTBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

B nanHoM paszene MOryT ObITh NMPHUBEIEHBI PECYpChl (CCBUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TIOJNE3HYIO /IS Kypca WH(POPMANHIO, B T.4. CTATUCTHYECKUE WIIM CIPAaBOYHBIC

JaHHBIC, yLIC6HBIC MaTcpuraibl, OHJIaliH KYpChbI U T.[.

Taonuya 9 - Ilepeuens
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

coeépemennbvixX npogheccuonanvuuvlx 0a3

OaHHBIX U

HaumenoBanue npogeccuoHaJIbHON 0a3bl Hloctyn Kk pecypey (yaageHub1ii
. JOCTYII ¢ YKa3aHUEM
Ne JAHHBIX, HHPOPMALMOHHO-CIIPABOYHOM .
CCLI.J'IKI/I/IIOCTyH U3 JIOKAJBHOU CETH
CUCTEMBbI
YHHBEPCHUTETA)

1 baza naHHBIX CTaHIApTOB M PErJIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
OnekTponHas 0a3a W30paHHBIX CTAaTeH 1O )

2 P P http://www.philosophy.ru/
dbunocodumn
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https://biblio-online.ru/
https://www.tnt-ebook.ru/
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Hoctyn k pecypcey (yaajaeHHbIH

HaumenoBanue npogeccnoHanbHON 0a3bl
AOCTYII C YKa3aHUEM

Ne AAHHBIX, HHGOPMALMOHHO-CIIPABOYHOM N
CCHIJIKH/TOCTYI U3 JIOKAJIbHO CeTH
CHCTEMBI
YHHBEpPCHTETa)
Ennuniii apXuB IKOHOMHUYECKHUX u .
3 P http://sophist.hse.ru/data_access.shtml

COMOJIOTHYCCKHUX JaHHBIX

basel pmanppix  HanmoHanbHOro coBeTra 1O

4 . http://www.ncva.ru
OLICHOYHOM JIeATEIIbHOCTH
CnpaBouHas MpaBoOBast cucrema .

3) JIOCTYII U3 JIOKAJIbHOMN CETH
«Kouncynprantl[mrocy
HudopmaninoHHO-CIIpaBOYHAs cUCTEMA .

6 JOCTYH U3 JIOKAJIbHOW CeTH
«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCbI J1JI1s1 UTHBAJINJ1O0B U JINIL C OB3

B T1abnm. 10 yka3an mepedeHb OOpPa30BaTENBHBIX PECYpPCOB, HUMEIOIMUX (OPMHI,
a/IalITUPOBaHHbIE K OIPaHMYEHMSM HUX 3/I0pOBbs, @ TAK)KE CBEAECHUS O HAIMYMM CHEIMATIbHBIX
TEXHUYECKUX CpPEACTB OOYYECHHs KOJUIEKTUBHOIO M WHIUBUAYaJbHOTO IOJIb30BaHMs. [Ipu
3allOJIHEHUU TaOJIMIbl MOXKET OBITh MCIIOJB30BaHAa HMH(OpMalUs, pa3MeUleHHas B HOJpasjelne
«[docrymHas  cpema»  cnenmanusupoBaHHoro pasnmena caidta HITY  «Csemenust 00
oOpa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 - Obpazoseamenvusie pecypcol 014 uHeaIuoos u auy ¢ OB3

CBeeHHs 0 HAJTHYHNH CHeNHaAIbLHBIX
Ilepeyenb 00pa3oBaTe/ILHBIX PECYypPCOB,
TEeXHUYECKHX CPEeICTB 00yUeHuUs
Ne NPUCOCO0TeHHBIX 1JIS1 MCTI0JIb30BAHUSA
KOJUIEKTHBHOI0 M HHIAMBUYAJIbHOI0
uaBaauaamMu u gunamu ¢ OB3
MOJIL30BaAHUSA
1 OBC «KOoHCYNnbTaHT CTy€HTa» 03BYUYKa KHHT U YBeJTHMYeHUE mpudTa
CIHeIHaIbHOE MOOMIIBHOE MPUIIOKEHHE -
2 OBC «Jlanb» CUHTE3aTOp peYH, KOTOPHIH
BOCITPOM3BOJUT TEKCThI KHUT U MEHIO
HaBUTAIlUNA
3 OBbC «fOpaiit» BepCHst s cTaOOBUISAITNX

43



http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE JIJIS1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOHECCA IIO JUCHUIIJIMHE

VYyeOHbIe ayquTOpUN I MPOBEJACHUS 3aHATUA IO

JTUCIUTIIINHE,

OCHAIlICHBI

O60py,Z[OBaHI/IeM U TCXHHUYCCKUMU CPCACTBAMU 06yquH51, COCTaB KOTOPBIX OIIPCACIICH B

JTAHHOM pa3Jielie.

Taonuuya 11 - Ocnawgennocmos ayoumopuii U ROMeweHull O CAMOCHOAMENbHOU
padomut cmyoeHmos no OucyuniIuHe

Ilepeyenn
Haumenosanue
- JIJUMIEH3UOHHOTI0
AyJIUTOPUHA U
i OcHalEeHHOCTH Ay U TOPHUI pOrpaMMHoTo
Ne TOMEILICHHH A5 . . ob0ecreyeHus.
yqeﬁﬂon H MNOMCIIICHUH U IOMCIICHUH
. PexBuU3HUTHI
CaAaMOCTOATCIBbHOHN
paGoThi MOJITBEPIKAAIOIIET0
AOKYMCHTA
1. AkBaguctusuiarop 13—4—-02—-"25MQO"
2. Bechl 351eKTpOHHBIC JTa00paTOPHBIC 1. Windows 7; (mommmcka
3. llIxadbl cymmnpHble pa3anyHbIX DreamSpark Premium,
Moudukanmii u ctpan-usroroputeneid | gorosop Ne 0509/KMP ot
4. lllkadbI BEITSKHBIE 15.10.18)
5. Peppakromerp 2. Electronics Workbench
1331 6. bans BogsHas (oxTpBITOC I10)
yueOHast ayAUTOPHUS IS 7. TepMocTaThl pa3HbIX 3. Matlab Simulink

MIPOBEJICHUS IPAKTHUYECKUX U MIPOU3BOIUTENEH (JTuuen3usaNe516889 or 22

Ja00PaTOPHBIX 3aHSITHI, 8. ®OTO3MEKTPOKOIOPUMETP HOSIOpst 2010r.)
TPYIIOBBIX U HHAUBHAYyanbHBIX | KOK-2MII 4. Microsoft Office 2007

1 KOHCYJIbTAI[HIA, 9. Xpomarorpad (Excel, Word, Power Point)
TEKYIIET0 KOHTPOJIS 1 10. I'enepatop BogOpoaa (JTunersust  Ne 43847744

MIPOMEKYTOYHOM aTTecTalluu 11. Kajopumetp HOTOIICKTPUUCCKUI Geccpounas)

(xadenpa "Hanotexnosorun 1 | koHUeHTpaiuoHHbIH KOK 5. National Instruments
omotexHonorun" r. HikHuit 12. CriekTpopOTOMETPHI Pa3InIHBIX LabVIEW 7.1 (Jluuen3zust Ne
Hosropon, yn. Munnna, 24) MIPOU3BOIUTENCH U MO UKAIINit G12X21084)

13. MarHuTHbIC METIAIKHA
14. MexaHHYECKUE MEIIATKH
15. BakyyMHBIEC HACOCHI
16. Uentpudyru
17. Xumudeckast 1abopatopHas mocyjaa
18. Xumuieckue peakTUBBI IS
POBEJICHHSI TAOOPATOPHBIX PaboT
1247 1. TIK, ¢ BBIXOA. Ha MyJbTUMEIUUHBII 1. Microsoft Windows 7
yueOHast ayTUTOPHS JIJIst npoekTop, Ha 6a3e Intel Pentium Dual- (moamucka DreamSpark
MPOBEJCHUS 3aHATUN Core 2.80 I'ri, 3 16 O3V, 160 I'b HDD, | Premium, gorosop Ne
JIEKIIIOHHOTO U MoHuTOp 157 — 1 mrt. 0509/KMP ot 15.10.18)
CEeMHMHapCKOTo THIIA, 2. Jlocka menoBast — | . 2. Microsoft Office
TPYNINOBBIX ¥ MHAUBUAYANbHBIX | 3. OkpaH — 1 mT. ITpodeccronansHblii mmoc
KOHCYJIbTaIH, 4. MynbTUMEAUHHBIN TIPOEKTOP 2010 (ymmuensus Ne
TEKYIIEro KOHTPOJIS U Panasonic — 1 . 49487732)
2 MPOMEKYTOUHON aTTeCTallul 5. Pabounx mect npenogasatens — 1 3. Dr.Web (c/u ZNFC-
6. Pabouee mecro crynenta — 112 CR5D-5U3U-JKGP ot
20.05.2024)
4. Mathcad 15
(munen3usPKG-7543-FN,
MNT-PKG-7543-FN-T2,
norosop Ne 28-13/13-057 ot
26.02.13)
4. Adobe Reader
(mponpuerapuoe [10)
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HaunmenoBanue Iepetens
a - JJUIEH3UOHHOI'0
Y/UTOPHH 1 . NMPOrpaMMHOI0
Ne MNOMCIIICHUMH JJA OCHaIIIeHHOCTb ayJuTopun ofecneucnns
- yueOHOH 1 NoMelIeHuH U MoMeIleHn i :
. PexkBu3UTHI
CAaMOCTOATCIBHOH NOATBEPKIAIOUIEr0
paboter JOKYMEHTAa
1221
MynbTuMeuitHas ay AuTOpus
neiijzloﬁi zizujigfazig;f:ﬁgro 1. JTocka MenoBas -1 mit. 1. Windows XP, Prof, S/P3
S 2. PaGouee mecTo cryzaeHTa Ha 50 4ei.; (nozumcxa Dream Spark
’ 3. Pabouee mecro mpenopasarens — 1 | Premium, JIOTOBOP
3 Konf;fizi%a?ei%em mr.; NeTr113003 ot 25.09.14);
KOHTPOIS 1 HpOIi/IC)KyTO‘lHOﬁ 4 [TepenocHoe MYHLTHMeHHUﬁHOS 2. DrWeb (c/u ZNFC-
atTecTanun) obopynoBanue (mynprumenniiaeiit | CR5D-5U3U-JKGP oT
(kaderpa "HaHOTEXHOTOTHH 1 MIPOEKTOP, IKPaH, HOYTOYK) 20.05.2024)
omotexHonorun" r. Hikauit
Hosropon, yn. Munnna, 24)

10. METOAUYECKHUE PEKOMEH/JALIUN OBYYAIOIIUMCHA
ITO OCBOEHUIO JTUCHUIIJIMHBI

10.1. OO0mue MeToAUYECKHMEe PeKOMEHAAUMHU JJsi O0YyYAIOIIUXCH MO OCBOEHHIO
TUCHUILIMHBI, 00pa30BaTeIbHbIE TEXHOJIOTHH

JlucuuiuiiHa — peamu3yercsi  MOCPEACTBOM  IPOBEACHUS  KOHTAaKTHOW  paboThl ¢
oOydaromuMucs (BKJIIOYas MPOBEAECHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 00YJAIOMINXCS ¥ TPOMEKYTOUHOM aTTeCTAINH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOH, a TaKkKe MPOBOJUTHCS B
ANIEKTPOHHON HHGOPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcurtera (manmee - DOUMOC). B
ClIy4yae TPOBEACHUS YaCTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacriicaHueM y4deOHBIX 3aHSATHUN), TPYIOEMKOCTh KOHTakTHOM paboTel B DUOC skBUBajIeHTHA
ayJIUTOpPHOM pabore.

[IpenogaBanue  JUCHMIUIMHBI ~ BEACTCI C  NPUMCHCHHEM  CIICAYIOIIUX  BHJIOB
00pa30BaTeNbHbBIX TEXHOJIOTHIA:

-0aNbHO-PEUMUH208as1 MEXHOI02US OYEeHUBAHUS (NPU HATUYUL),

- KOLOKGUYM,

- KOHmMpOoabHas paboma,

- mecm;

- omuem no 1ab6opamopHuIM paboma.

[lo uroram Tekyliel ycmeBaeMOCTH CTYOEHTY MOXKET OBITh BBICTAaBIIEHA OIIEHKA IO
MIPOMEKYTOYHOW aTTECTAIlMH B COOTBETCTBHHU 3a HaOpaHHBIMH 3a ceMecTp Oautamu. CTyICeHTHI,
BBHITIOJTHUBIIME BCE 00sI3aTEeNIbHBIE BUIBI 3alJITAHMPOBAHHBIX YUEOHBIX 3aHITHHA K MPOXOXKICHHUIO
MIPOMEKYTOUHOM aTTeCTaluu (IK3aMeHy).

Pe3yabTaT 00yueHusi cuutaercsi cOPpMHUPOBAHHBIM HA NMOBLIIIEHHOM YPOBHE, €CIU
TEOPETUUECKOE COJIep’KaHNe Kypca OCBOCHO MOJHOCTHIO. [Ipu yCcTHBIX coOeceoBaHUsAX CTYACHT
MCYEPIBIBAOIIE, MTOCIEIOBATENIBHO, YETKO U JIOTUYECKH H3JaraeT yueOHBI MaTepuait;, CBOOOIHO
CIPABIIICTCSA C 3aJladyaMH, BOMPOCAMH W JIPYTMMH BHUJAMH 3a/JaHUH, HCIOJB3YeT B OTBETE
JOTIONTHUTENIBFHBIA MaTepuan. Bce mpemycMoTpeHHBIe padoueilt ydeOHOI mporpamMmoi 3agaHus
BBITIOJTHCHBI B COOTBETCTBHU C YCTAaHOBJICHHBIMH TPeOOBAaHUSAMH, CTYJIEHT CIIOCOOCH
AHAIM3UPOBATh TIOJIYUCHHBIE DPE3YyIbTAaThl, MPOSBISET CAMOCTOATEIHLHOCTh TPU BBITOJIHEHUU
3aJaHuH.

PesyabraTr 00yuyeHusi cuuTaercss cPOpPMHPOBAHHBIM Ha TMOPOrOBOM YPOBHE, €CIU
TEOPETUUECKOE COJIEpKAHUE Kypca OCBOEHO MONHOCTBIO. [IpH ycTHBIX coOeceoBaHUSX CTYIEHT
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MOCIIEI0BATEIHHO, YETKO M JIOTHYECKH CTPOWHO H3JIaraeT y4eOHBIN MaTepual; CIpaBIsIeTCS C
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyroluX NpUMEHEHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4yeOHON mnporpaMMoil 3adaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOCH aHAIM3HPOBATh MOJYYEHHBIE PE3YIbTAThI;
MPOSIBIIIET CAMOCTOSITEIbHOCTD MPH BBINIOJIHEHUU 3a1aHUI

PesyabTar 00y4yeHus1 cuuTaeTcs HeCOPMUPOBAHHBIM, €CJIM CTYJCHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWUW y4eOHOTO Marepualia, JIOMyCKaeT OIHUOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBINOJNHSAET 3aJaHusl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHIA,
KaueCTBO BBIMOJTHCHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBITMIOJTHEHHS OIICHEHO YUCJIOM OajlsIoB HMXKE TpeX MO OIICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanueckne yKa3aHus JJisl 3aHATHH JIEKIIHOHHOTO THMA

JIeKIMOHHBIN KypC MpeAnoiaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPOCOB
TEMaTHUYECKOTo IIaHa. B Xo/1e TeKIIMOHHBIX 3aHATUH PACKPBIBAIOTCS 0Aa30BBIC BOMPOCH! B paMKax
KOKJIOH TeMbl AUCHUIUIMHBI (Tabiuna 4). O003HAYaroTCs KIFOYEBBIC ACHEKThl TEM, a TaKkKe
JIeNAlOTCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaXKHBIC IOJIOKEHHUS H3Yy4aeMoro marepuarna.
Matepuanbl JEKIUI SBISIOTCS OMNOPHOM OCHOBOW JUIsi TMOATOTOBKH OOy4arommxcs K
MPAKTUYECCKUM 3aHSITHSIM / JJA0OPATOPHBIM pabOTaM W BBHIMOJTHCHHS 33JIaHUH CaMOCTOSTEIHHOU
paboThl, a TaKKe K MEpONPHUATHUSAM TEKYIIErOo KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHOM
aTTECTAIUU 10 TUCIHUIIINHE.

B xome neKUMOHHBIX 3aHATHI PEKOMEHIYeTCS BECTH KOHCIEKTUPOBaHHUE Y4eOHOIo

Marepuania.

10.3. MeTtoauyeckue YKa3aHHMsl 10 OCBOCHHMI0O JHCHUIUIMHBI Ha J1a0OopaTOpPHBIX
padorax

JlaboparopHble pabOThI IMO3BOJSIOT TPUOOPECTH CTYACHTAM yMEHHS padoTaTh C
XUMHUYECKHMMH peareHTaMu, Mocy/10i U MpuOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
NIPOBOJIUTH TIEPBUYHBIC HAyYHBIE HCCIIeN0oBaHUsA. B maboparopHbie pabOTHI BBEICHBI DJIEMEHTHI,
MOBBIINIAIONINE UHTEPEC CTYACHTOB K HUM M UX IMO3HABAaTEJIbHYK aKTUBHOCTH. {151 MOBBIICHUS
MIO3HABATEIBHOW aKTUBHOCTH CTYJCHTOB W TMPUOOPETEHHSI MU MEPBUYHBIX HABBIKOB HAYYHOTO
UCCIIEIOBaHMsI, B 3TH KJACCHMYECKHE JIabopaTopHble padOThl BBEAEHBI 3JEMEHTHl HAay4YHOTO
UCCIIEIOBaHMSI, KaK-TO:

a) BBIOpaTh OJMH U3 IPEUIOKEHHBIX PEAKTUBOB I MPOBEICHUS pPEaKIUH U OLIEHUTDH
pe3ynbTar;

0) OOBSICHUTH MPOTEKAHUE OJHOM peakluu M He MpOTeKaHWe APYrod, Ha MEpBBIN B3I
0/100HOM, peakluu;

B) IpejcKa3aTh MPAKTHUECKOE 3HAYCHHE TOM MM MHOM peakLuH, CONpPOBOXIAIOLIeHcs
HEOOBIUYHBIM 3 (PeKToM, U T.1.

[TonroToBKy K KaxJ10i 1abopaTopHON paboTe CTYAEHT AOJDKEH HauaTh C O3HAKOMJICHHUS C
TUTAHOM 3aHSITHS, KOTOPBII OTpaXkaeT co/IepiKaHue MPeI0KEHHOW TEMBI.

[locne BBIMONHEHUS KaXJI0W jabopaTopHO pabOThl CTYAEHT O(QOPMIISET OTYeT, B
KOTOPOM YKa3bIBAIOTCS e pabOThI, XOa padOThI, JAeTCs PUCYHOK M OMHCAHWE YCTaHOBKH,
TabJIMIIa YUCICHHBIX Pe3yJIbTaTOB, Ipa(UKH, BEIYUCICHUS U BBIBOIBI.

[Tpu onleHMBaHUM Ta0OPATOPHBIX PAOOT YUUTHIBAETCS CIIETYIONIEe:

- Ka4eCTBO BBIMOJIHEHUS HKCIEPUMEHTAIBHO-TIPAKTHUECKOM YacTH paboThl H
CTETEeHb COOTBETCTBHSI PE3yIbTATOB pabOTHI 3alaHHBIM TPEOOBAHHSIM;

- KayecTBO 0(OopMIIEHHsI OT4eTa Mo pabdoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI TIPHU 3aIIUTE PAOOTHI.

IIPY BBIOJIHEHUH UMH KOHTPOJIBHBIX 33 JaHHH.
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10.4. MeToanyecKue yKa3aHHUs M0 CAMOCTOSITEIbHOM padoTe 00y4yaomuxcs

CamocrosTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4YaroIIEerocs K ayIuTOPHBIM
3aHATHSIM M MEPOIPUATUSIM TEKYLIEro KOHTPOJS U MPOMEKYTOUHOM aTTECTallMM MO U3y4yaeMou
TUCHUIUIMHE. Pe3ynbTaThl 3TOW MOJArOTOBKU MPOSBISAIOTCS B aKTHMBHOCTH OOydarollerocs Ha
3aHATUSX W B KAUeCTBE BBINOJIHEHHBIX TMPAKTHUYECKUX 3aJaHUA M Jpyrux (opM TeKymiero
KOHTPOJISL.

[Ipu BBIMONHEHUH 3aaHUN JUISI CAMOCTOSATEIHHOUW PabOThI pPEKOMEHAYETCS MpopadoTKa
MaTepUaJIOB JIEKIIMH MO KaXKIOW NPOMACHHOM TeMe, a TakKe H3YyYEeHHE PEKOMEHIYyEeMOM
JUTEpaTyphl, IPEICTaBICHHON B pa3zaene 6.

B mnporecce camocTosTenbHOW pabOThl MPU W3YUYEHUU TUCIHUIUIMHBI CTYAEHTHI MOTYT
paboTaThb Ha KOMIIBIOTEPE B CHELUUAIM3UPOBAHHBIX AYAMTOPUSIX I CaMOCTOSITENIbHON padOThI
(ykazano B Tabm. 11). B aymuropusx wuMeercs JOCTyNm 4epe3 HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO CeTh «VHTEepHET» K 3JIEKTPOHHON HWH(POPMAIMOHHO-00pa30BaTEeIbHON
cpene yauBepcurera (OQMOC) u anektponHoit onbauoteunoit cucreme (ObC), re B 37eKTpOHHOM
BUJIC DPACIONIATAIOTCS Y4eOHBbIE M Yy4eOHO-METOAWYECKHE MaTepHajbl, KOTOphle MOTYT OBITH
MCIIOJIb30BaHBI JJIsl CAMOCTOATEIHHON pabOThl MPY U3YYEHUU AUCIUILTUHBL.

Jis oOydJaromuxcst Mo 3a049HOM (opMe OOyYeHHUs CaMOCTOSITeNIbHAs paboTa SBISICTCS
OCHOBHBIM BHJIOM Y4€OHOI 1eATeIbHOCTH.

10.5. MeToanyeckue yKa3aHus JAJs BbINOJTHEHUS] KOHTPOJIbHBIX padoT

IIpn uszydyenun kypca «Dusmdeckass XUMHUS» MPOBOAUTCS S5 KOHTPOJBHBIX pabOT MO
pazzenaM JUCIUIUINHBI.

B xonTponbHyto pabory Ne 1 BXOIAT BOINPOCH! MO MEPBOMY Hayaly TEPMOJUHAMHUKU,
TepMOXUMUH, 3akoHY ['ecca u 3akony Kupxrodda: 3amanue 1- 30 (o BeIOOpY mpernogaBatens) u3
MeToauvecknux ykazanuii: I[lepBoe Hauano TepMoauHaMuKu. Tepmoxumusi: Y4ueOHO-METO/.
ocoOue K MPaKT. 3aHATUAM MO Aucl. "®uz.xumusa" it cTyl., 00y4arolKXcs 110 HallpaBJIECHUAM
"buotexnonorus" u "Xumudeckas TexHONI" gHeBHOW Gopmbl oOyuenus / HITY
uM.P.E.AnekceeBa / T.H.Coxonosa, E.Il.Komosa, M.B.Temuosa. H.Hosropona, 2020. - 31 c.

B koHTposbHYIO paboTy Ne 2 BXOJAT BOIIPOCH! IO HAIIPABICHHOCTH XMMUYECKUX PEaKuii,
BBIUMCJIEHUIO KOHCTaHThI PABHOBECHS, BIMSHUE PA3INYHBIX (PaKTOPOB HA COCTOSTHUE PAaBHOBECHS |
3agada 1-25 (mo BbIOOpY mpernojiaBaTens) U3 METOJMYECKUX yKa3aHUH: XMMHUYECKOe paBHOBECHE
B UJCANBbHO-TAQ30BBIX pEAKIUAX: Y4YeOHO-METOA. MOCOOMEe K MpakT. 3aHATHAM [0 JIUCI.
"Ouz.xumus" IS CTYyA., OOYYarOIIMXCS T[O HampaBieHUsIM "XUMHYECKas TEXHONL" |
"buotexnonorus" aueBHoW (opmbl o0yuenus / HI'TY wum.P.E.AnekceeBa / T.H.Coxkosoga,
E.Il.KomoBa, M.B.TemnoBa. H.HoBropozx, 2021. - 45 c.

B xonTponpHyto pabory Ne 3 BXOASAT BONPOCHI IO TE€TEPOrE€HHBIM PABHOBECHSIM U
(ba30BBIM NEpexoaaM B OJJHOKOMIIOHEHTHOM cucTeme: BapuaHT 1-24 (1o BbIOOpY HpenojaBatesis)
U3 METOAUYECKHMX YKa3aHWW: ['eTeporeHHble paBHOBECHS B OJHOKOMIIOHEHTHOH CHCTEME:
VYuyebHo-MeTon. mocobue no auct. "duz.xumua" I CTyA., o0ydaromuxcs M0 HarpaBIEHUSIM
"Xumnueckas TexHos." u "buorexnonorus" Bcex popm obyuenus / HI'TY um.P.E.Anekceepa /
E.I1.Komoga, T.H.Coxonosa, C.B. ITnoxos. H.Hosropoa, 2021. - 29 c.

B xonTponmbHyto paboty Ne 4 BXOIAT BOMPOCHI MO TE€TEPOTCHHBIM PABHOBECHSIM U
(a30BBIM NEpexoaaM B OJJHOKOMIIOHEHTHOM cucTeme: BapuaHT 1-24 (1o BbIOOpY MpenoaBaTess)
U3 METOOUYECKHMX YKa3aHWW: ['eTeporeHHble paBHOBECHS B OJHOKOMIIOHEHTHOM CHCTEME:
da3oBble paBHOBECHUS B JIBOMHON cucTeMe: YueOHO-MeTo1. mocoOue K MpaKT. 3aHATUAM I10 JUCL.
"Ouz.xumus" IS CTyA., OOyYaromMXCS [0 HampaBieHUsIM "XHUMHYEcKas TEXHONL" |

"buorexHonoruss"  gHeBHOW  Qopmbl  oOywenus /  HITY  um.  P.E.AnekceeBa/
E.IL. Komona, T.H. CokoJioBa, C.B. ITmoxoB. H. Hosropon,
2021. - 29 c.

B kontpompHyto pabotry Ne 5 BXOAST BOMPOCH MO KHWHETUKH TMPOCTBIX M CIIOKHBIX
XUMHUYECKHX PEeaKlUd, OMpeNeeHne WX TMOPSIAKOB WHTETpaIbHBIMU U IuddepeHImaIbHBIMU
METO/JaMH, 3aBHCHMOCTH CKOPOCTH PEaKIMU OT Temmeparypbl: Bapuant 1-20 (1o BBIOOpY
mpernojaBarelnisi) M3 METOAMYECKHX YKasaHWi: KuHeTHMKa XWMHUYECKUX peakiuil: YueOHO-
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METOJ[.II0COONE K TMpakT. 3aHATUAM 1O JucIl."Ous.xumus" s CTy[d., OOydaroummxcs IO
HarmpaBieHusM " Xumudeckass TexHosorus" u "buorexHomorus" mHEBHOW (GopMbI 00ydeHUs /
HI'TY um.P.E.Anekceesa / T.H.Cokonosa, M.B.TemunoBa. H.Hosropon, 2021. - 39 c.

11. OHEHOYHBIE CPEJACTBA JIJIs1 KOHTPOJISI OCBOEHUA JUCHUIIJIMHBI
TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIE MAaTepUaJbl, He00X0AUMbIe /ISl OLEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/l€e TEKYIIEro KOHTPOJISAA yCIIeBA€MOCTH
Bonpocsl, nnAMBUAYaIbHbBIC 33JaHHS U 3a]Ia4H [IPEICTABICHB B METOJUUYECKIX YKa3aHUAX
K IIPAKTUYECKUM U JTabopaTopHbIM 3aHaTusM [3.1 — 3.13], npeacraBneHHbIX B 1. 6.3.
Ilpumepvt munosvix 3a0anuil:

11.1.1. TunoBsble 3a1aHNS K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATUAM
Tema 1.1. IlepBoe Hauano TepmoanHaMuku. [Ipuiioskenne nepBoro Hayaaa TepMOANHAMHKH
K HeaJbHbIM ra3aM
- [lepBrlii 3aKOH TEPMOAMHAMUKY JJIS1 UI€AJIbHOTO ra3a UMEET CIIEIYIOIIMMI BUI:

8Q =c¢,dT + ﬂdV.
Vv

Brruucnure konmuectBo TernoThl Qp, €cliM cucTeMa W3 COCTOSHUSA [1Vi IEepexomauT
WU30TEPMHUYECKH B COCTOSIHHE 11Vp; KOJMYECTBO TEIJIOTHI Q) TpH Tepexolie CHCTEMbI W3
coctossHus T1Vy B coctosiHHE TV, KoJIM4YecTBO TemioThl Q3 IpH Tepexojie CUCTEMbl H3
cocrossHust 11Vi B coctosiHue T,Vi; KOJIMYECTBO TEIWIOTHl Qg MpH Tepexolie CHUCTEMBI H3
cocrossaus T2V1 B cocrosHue T,Vo. Ilpu pacderax momarath, uro Cy = const. IToxaxkure
rpaduuecku cymmy terior Qp + Q2 u Qs + Qq. IMokaxwuTte, uto Q1 + Q2 # Q3 + Q4. Kakoii BeIBO
UX ATOTO ceayeT? Berauciure TemoTy MUKIMIeCKOro porecca.

- Borunciute paboty uaeaabaoro raza (OW =PdV) mo mytu

|_1 (P1V1 —> P1V2), L2 (P1V2 —> Psz),

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

Lll (T1V1 —> T1V2), Lzl (T1V2 —> Tsz),

Ls' (T1V1— ToVy), Ly (ToV1— ToVs).

OxapakTepu3yiTe ¢ TOUKU 3peHUs] TEPMOJUHAMUKH TIyTH L1, Lo, L3, Ly 1 Ll', L2I, L3', L4'.

[MokaxwuTe rpaduuecku KoauuecTBo pabotel Ha myTH (L1 + L), (L3 + Ly), (L1I + L, ), (L3I + L ).
Kaxkoii BbIBOJI clietyeT u3 moiy4eHHbIX pe3ynabratoB? [Tokaxwure, uto W(L; + L) #W (Ls+ La) m
W(L1I + Lg') =W (L3I + L ). Beruuciiure W B kpyroBom mporecce 71Vi — TiVo — TV —
T 1V1.
- OIuH MOJb OJHOATOMHOTO HJICAIBHOTO Ta3a MEPEBOAMUTCS W3 COCTOSHHS CO CIEAYIONIMMU
napameTpamu: Pp = 2.10° IMa, V3 = 224 n, Th = 596,3 K, B cocrosiHue, XapaKTepHU3yeMoe
napameTpamu: Pp; = 2:10° IMa, V, =122 1, T, = 298,15 K. Beruucnure padboTy, KOJIUYECTBO
TETUTOTHI, U3MEHCHHSI BHYTPEHHEH SHEPTUH U SHTAIBITUU B 3TOM IIPOIIeCCe.

Tema 1.4. Boluuciienne Ten10BbIX 3¢ (PeKTOB B CTAHIAPTHBIX peakuusx, 3akoH I'ecca
AyZnUTOpHBIE 331a4u:
- Beruncnute sHTanbmmio ruaparoodpasoanus NaHoPO4-2H,0, ecnu sHTaIBIHAS pacTBOPEHHS

3TOH conu paBHa 1,58 kJl>x/Momb, a SHTANBNUSA pacTBopeHus 0e3BoaHoM comu NaH,PO, paBHa —
23,62 xJ>x/MoIb.

- Beruncnure cranaapTHyro sHTansnuio npu 298 K peakunun

Fe203(,<p) + 2Al (xkp) > Al,O3 (xopyrm) T 2Fe (o)
MO0 CTaHAAPTHBIM SHTAJIBIIUAM CIICAYIOIIHUX peaKI_[I/II?'I:
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Fezog(Kp) + 3H2(r) — 2Fe @t 3H20(>K) — 35,33 xJIx,
2Al (ip) + 3/2051) = AlO3 (kopyun) — 1675,69 K1k,
H» ) +1/20, @ H,O (oK) — 285,83 KI[)K

- Beruncnure crannaptHyro sHTanbnuo npu 298 K peakunun
FeO(Kp) + CO = Fe (ot CO2 ()

[0 CTAaHAAPTHBIM SHTAJIBIUAM CIIEITYIOIINX PEaKIIHA:
FeOp) + Ha (1) — F€ (o) + H2O) — 20,98 kI,

CO )+ 1/203 ¢y = CO2 () — 282,98 Ik,

HoOp0 = Ho () + 1/207 () + 285,83 xJIx.

Tema 1.5. 3aBUCHMOCTD TEIIOEMKOCTH H TEIIOBOI0 3(p(pexkTa peakuuu 0T TeMNnepaTyphl.
YpaBuenne Kupxrogda
- Hcnionp3ys cripaBOYHBIC TaHHBIC, BRIYUCIUThH CTAHIAPTHBIN TerioBoi dddekT peakuuu mpu 750
K: CH3CHO(F) + H, = C,Hs0H D)

aneTanbACTH T 3TaHOJI
Tema 1.7. Iloctyaar I[lnanka. Pacuer adco1l0THOI YJHTpONINHU

- Ha ocHOBaHMM HW)XENEPEUYHCICHHBIX IAaHHBIX BBIUUCIUTH dHTpormio SO, mpu 263,08 K u
1,0131.10° ITa.

T,K 1520 | 25,67 | 34,87 47,16 60,85 | 76,98 98,30 120,37

0

CP' 3,612 | 12,028, 20,248 | 29,106 | 36,653| 42,462| 47,710 52,164
Jx/monb K

T,K 140,92| 162,03| 192,03| 201,74| 240,09| 260,86

0

CP’ 55,944| 60,732| 67,872| 88,074| 87,318| 86,398
Jx/monb K

AH
Temneparypa mnaBnenus SO, paBHa 197,64 K, i
kunenus 263,08 K, terora ucnapenus 24,9336 J[>x/MoIb.

=7,4298 Jlx/monb, TemmnepaTtypa

Tema 2.2. PacueT paBHOBECHOT0 COCTABAa XHMHYECKOH PeaKIUM MO TEPMOIMHAMHYECKHM
JaHHBIM

- Beruucaure cocraB paBHOBECHOM CMECH B PEAKIIUU

CiHs = C,H; + CoHy,
UKJIO0YTEH
nporexaromeit pu 7 = 1000 K u obmem nasnenun P = 1,01325-10° ITa, ecin B HCXOTHOM
COCTOSIHUM BCE YYACTHUKU PEAKLIUU B3SThl B CTEXMOMETPHUUECKUX COOTHOLICHHUSX.

Tema 6.1. OmnpeaeneHue TEPMOAMHAMHYECKHMX  XAPAKTEPUCTHK  OKHMCJIUTEIbHO-
BOCCTAHOBHUTEJIbHOM PeaKIUH 110 JJIEKTPOXUMHUYECKHM JAHHBIM

- PaccumraiiTe akTMBHOCTb JJIEKTPOJIMTA M CPEAHION HOHHYH akTUBHOCTH B 0,1m pactBOpe
XJ0puaa Kajablus mpu 25 °C, ecrmn cpeaHuil HOHHBIA K03 duLMeHT akTuBHOCTH paseH 0,518.

- Paccuwuraiite monsibHOCTB pacTBopa Na,SO,4, mMerorero nonnyro cumry 0,24 MOJIB/KT.
- PactBopumocts AQCI B Bose tipu 25 °c paBHa 1,33 10" mons/kr. Paccunraiite CTaHJapTHYIO
sHepruto ['mb6ca st peakuu:

AgCl(rs) = Ag+(p-p) + Clpp).
Paccuwnraiite pactBopumocts AgCI B 0,01m pacTBope HUTpaTa Kajiusl.
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- CocTaBbTe CXeMy T'aJbBaHMUYECKOTO AJIEMEHTA, B KOTOPOM IPOTEKAET PEeaKLus:

Ag" +Br = AgBr
Paccunraiite cranmaprayo IJIC smementa mpu 25 °C, M3MeHeHHE CTaHAAPTHOH (YHKIHH
['u60ca, koHCTAaHTY paBHOBecHs U pacTBopuMocTh AJBr B Boje.

Tema 7.1. MeToabl onpeaejieHUs1 NOPSIKOB XUMUYECKHX peakuid
- OnpeieniuTe UHTETPATbHBIM METOI0OM MOPSAIOK U KOHCTAHTY CKOPOCTH PEAKIMHU, TPOTEKAIOIEei
nipy 30°C u HayaJIbHBIX KOHLIEHTPAIUAX peareHToB, paBHbIX 0,068 M, 1o clieyromuM JaHHBIM:

t, c C, M t,c G, M
1222 0,056 3720 0,041
2083 0,050 5340 0,036
2695 0,045 7200 0,030

- OnpeenuTe YaCTHBINA MOPSAOK 110 (PEHUIN3OLUAHATY B PEAKLIUH:

/O
CgHsNCO+CH30H — CeHsNH —C\
OCHs

[Ipy mpoBeneHUU OMBITOB C HayalbHOM KOHIEHTpauued croupra 1,5 M ObUIM TOTy4YEHBI
CJICTYIOIIHE 3HAYCHUS HAYAIBHBIX CKOPOCTEH MPU KOHIICHTpAIUIX (DeHUITN30IaHAaTa!

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

Homamnee 3amanme (3amava 1.2.10; 1.2.27 u3 meroauyeckux ykaszanuil: Cokomoa T.H.,
Komoga E.II., YennokoBa M.B., Kanununa A.A., IIpoxopoB B.M., Kapramos B.P. «Kuneruka
xumuueckux peaknuiny HI'TY, 2012. 37 c.).

Tema 7.2. Kunernka cJI0KHbIX XUMHYecKUX peakumii. [TociienoBareabHble peakiuu.
IIpudan:keHHbIE METOABI AHATN32 KHHETHYECKHX CXeM.

- IIpn w3yyennn peakmmu Hy + Br, — 2HBr skcnepumeHTanbHO ycTaHOBHIIM, YTO CKOPOCTH
oOpazoBanus HBr B unrepsane temneparyp 501-575 K BbIpakaeTcsi KHHETUUECKUM YPaBHEHUEM:

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

Jnst peakiiuu ObUT IPEATIOKEH CIEAYIONUN MEXaHU3M PeaKInu:

\Y

Br, —L» 2By

Br' + Hy, —>HBr + H’

H + Bn LHBr + Br

H' + HBr —» H, + B

Br' + Br —Br,

HCHOHBSyﬂ METOJ KBa3UCTAallMOHAPHBIX KOHHeHTpaHHﬁ, OIpEaciInTe COOTBETCTBUEC

npeajiaraéMoro MeExaHusmMa OSKCIICPUMCHTAJIbBHO HaﬁﬂeHHOMy KHHCTHYCCKOMY YPABHCHHIO U
BBIPA3UTC KOHCTAHTBI CKOPOCTH k/ n k// YCPE3 KOHCTAHTHI DJICMCHTAPHBIX CTa)II/Iﬁ pEaKkuu.

IHapanieabHble peakuun
- Peaknus pasnoxeHus BelecTBa A IpoTeKaeT NapajljIesIbHO IO TPEM HANPABICHHSIM:
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L,B

ka

A—I1 2 o

Lk b

KonrneHTpanuu npoaykToB B CMECH 4Yepe3 5 MHUH IMOCJe Hadalla PeaKiHh PaBHBI [B] = 3,2
moas/i, [C] = 1,8 mons/n, [D] = 4,0 moas/n. Onpeaenure KOHCTaHThI cKopocTh Ki, Ko, K3, eciu
nepuoj noiypacnazia Bemiecrsa A pased 10 MuH.

Homamnee 3ananue (3agava 2.2.10 u3 meroguyeckux ykazanuid: Cokomnosa T.H., Komosa E.II.,
Yennokoa M.B., Kanimauna A.A., IIpoxopoB B.M., Kapramos B.P. «Kunetnka Xxummyeckux
peaxuuii» HI'TY, 2012. 37 c.).

OOpaTtumble peakun

- Hcnone3ys 9SKCIepUMEHTAIbHBIE JaHHbIE 3aBUCMMOCTH TEKyIEeHd KOHILEHTpamuu [3-
OKCUKPOTOHOBOTO 3(Upa OT BPEMEHH JUIsl PEaKIUU HW30MEpH3AINH [3-OKCHKPOTOHOBOTO 3(upa
(A) B ameroykcycubiit 3¢up (B) mpu 25°C, HaiiauTe KOHCTaHThI cKopocTH mpsimoit (Ki) u
obparnoii (K1) peakiu, ecad W3BECTHO, YTO KOHEYHAs, HE M3MEHSIOMIAsICS KOHIICHTpAIUs [3-
OKCHKPOTOHOBOTO 3¢upa coctaBuia 0,078 M:

t,ua 0 71,8 145,5 2158 2643  333,3 3835 506,6
[A], M 0366 0,277 0,215 0174 0,152 0,130 0,121 0,100.

Tema 7.3. BausiHue TeMmepaTrypbl HAa CKOPOCTh XMMHMYECKOH peakuuu. YpaBHeHHe
AppeHnyca

- DHeprusi aKTUBAIlMM PEAKLMU HOAUPOBAHMS 3,3-TMMETWILHUKIONPO-IIEHa B METaHOJIE paBHA
11,44 kxan-M™, koucranTa ckopoctu 1ipu 5°C paBHa 3,49-102 1/monb-c. Ornpenennure KOHCTaHTY
ckopoctd nipu 15°C u BeNMUYUHY NMPEIIKCIIOHCHIIMATTBHOTO MHOKHUTEISL.

Tema 7.4. OnpenesieHue NapaMeTpoB aKTUBALMKU. Y paBHeHHe DiipuHra

- Ilpu wuccrenoBaHWU KHHETHKH peakiuu pomanupoBanus N-Cl-ctupona OBUTM TONTyYCHBI
CJIEIYIOIINE JaHHBIE:

t,°C 40 50 60

k-10°, n/momb-c 0,99 2,02 3,97.

HaiiauTe ananmuTi4aecku U rpaduuecky sHepruro aktupanuu, AH™, AS”, AG”™ sToli peakuuu.

11.1.2. TunoBble 3agaHusi Ajs J1a00paTOPHBIX padoT

JlaGoparTopHas pa6ora «OnpeneneHue JHTATBINH THIPATO00PA30BAHUSA COJIN
KoHTponbHbIE BONIPOCHI:
1. Pabora u Temnora kak (opMbl Mepenayd BHYTpeHHeW sHepruu. [lepBblil mpuHIMI
TEPMOANHAMHUKH.
2. TennoBoil 3ppexT XUMHUYECKOI peakuu, TEOpeTHIeCKre OCHOBBI 3akoHa ['ecca.
3. Ucnonp30oBaHue SHTANBINM 00pa30BaHMs BEIIECTB U SHTAJBIIMNA CrOpaHHs JJIs pacyera
TEIUIOBBIX () (PEKTOB XMMHUUECKUX PEaKIIUi
4. 3aBUCUMOCTH TEIUIOBOrO 3(deKkTa XUMUYECKOH peakiuu OT TeMIepaTypbl. 3aKoH
Kupxroda.
5. Cxema yCTaHOBKH.
6. [IpuHIKI onpeneneHus TEMI0Thl PACTBOPEHHUS.
7. Ucnonb3oBanue 3akoHa ['ecca i ompeaeneHHs TEIUIOTH THAPAaTO0Opa30BaHUS COIH
10 TEIJIOTaM PACTBOPEHHUS.
7. PacueTHble HOpMyIIBL.
8. [TopsimoK BBIMTOTHEHUST PAOOTHI.
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9. Pacuet HaBecOK coJieil UIsl BHITTOJIHEHUS paOOTHI.

JlabopaTopnass paGora «HMccienoBanue paBHOBecHMsl TOMOI€HHON XMMHM4YeCKOil peakuuu B
pacTBope»
KoHTpoJIbHBIE BOIIPOCHL:

LN wNE

Llenas paboTHI.

TepMoaMHAMHUYECKOE YCIIOBHUE PAaBHOBECHUS (C BBIBOJOM).

Kak BpIpakaeTcss XMMUYECKUN MOTEHIIMAT KOMIIOHEHTOB PacTBOPA.
Kax Bbl nOHMMAaeTe THIIOTETUYECKOE COCTOSTHUE.

Kak onpenenuts paBHOBECHbIE KOHIICHTPAI[UN PEareHTOB.
[TopsiTOK BBIMOTHEHUS PAOOTHI.

O06paboTka SKCIIEPUMEHTATILHBIX JAHHBIX.

AHanu3 3aaHusl.

Jladboparopnasi padora «@®a3oBble PpaBHOBeCUS] KUIKOCTbH-AP B OJXHOKOMIIOHEHTHOM

CHUCTEME»

KoHTpoJIbHBIE BOIIPOCHL:

1.
2.

o0k

~

Urto Ha3wIBaroT (hazoii?

B yem 3akmrouarorcst ycioBus crtaOuiabHOCTH (a3? (MOACHUTH Ha 3aBUCHUMOCTH
XMMHUYECKOI0 MOTEHIIMaIa OT TEMIIEPATYPHI).

[TpaBuno ¢a3 ['nboca.

BriBo ypaBHenus Knaysuyca-Knanelipona.

Omnpenenenne TEPMOIMHAMUYCCKUAX (DYHKIUH IS Iepexoaa K11

Mertoabl onpeneneHHus 3aBUCUMOCTH JABJICHHSI HACHILIEHHOI'O Iapa MXHIKOCTH OT
TEMIIEPATYPHI.

Cxema yCTaHOBKH CTaTHYECKOI'O METO/A.

[Topsanox BeinonHEeHNs paboThI

JlabopaTopnasi padora «®a30Bble pABHOBECHS KIIKOCTh-NIAP B IBOIHOM cucTEME)»
KoHTposibHBIE BOITPOCHI:

CoNR~ LN E

Urto Ha3zwiBaeTcs pactBopom? Knaccudukaius pacTBOpOB.

[Tpu3Haku uaeanTsHOTO pacTBOpa.

XUMUYECKUE MOTSHITHATBI KOMITOHEHTOB PacTBOPOB UICATHHBIX U COBEPIIICHHBIX
3akoH Pays.

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

[TpuHIHIT TOCTPOCHHSI TUATPAMM COCTOSTHHS.

[Topsok BEIMOTHEHUS PAOOTHI.

Pacuer 00b€eMOB KOMITOHEHTOB PacTBOpPA 33JaHHOTO COCTaBa (C MPOBEPKOI).

JlaGopaTopnast pabota «OnpeaejieHue KOHCTAHTbI XMMHUYECKOr0 PABHOBECHS U BeJIHYHHbI
AG OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHBIX peakuuii mo 3HayeHuo JJ(C rajibBaHHYeCKOro
3J1eMEeHTa

KoHTponbHbIE BONIPOCHI:

Kakoe ycTpoiCTBO Ha3bIBAIOT TallbBAHMYECKUM 3JIeMEHTOM? (CXema TajlbBaHHUYECKOTO
anemenTa. Crnoco0 3amucu.

TepMonnHaMuyeckue pa3nuyusi XUMHUYECKOTO U AJIEKTPOXUMUYECKOTO B rajibBAaHUYECKOM
3JIEMEHTE CI0Cc00a MPOBEACHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIiH.

UTo Ha3bIBaIOT 3/IC TaJIbBAHUYECKOIO JIeMEHTa?

VYcnoBus onpeeneHns paBHOBECHOW 3/1C FaJIbBAHUUYECKOTO 3JIEMEHTA.

1.

»w

52



7.

HpI/I KaKux YCJIOBHAX 351AC TaJlbBAHUYCCKOI'O 3JICMCHTA MOXKCT 6BITI> HUCIIOJIB30BaHa I
onpezeNieHusT TePMOJUHAMHUYECKUX XapaKTEPUCTHK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu?

Omnpenenenus yepes 3/C ralbBAHUYECKOTO 3JIEMEHTa KOHCTAaHThl paBHOBECHS, CBOOOIHOM
sHepruu ['ub0ca, SHTATBINU U SHTPOIUU OKUCIUTEIbHO-BOCCTAHOBUTEIHHON pEaKIiu
[Topsaok BIMOTHEHUS PAOOTHI.

6. Jlaboparopnas pabora «IlossipuMeTpuYecKkoe uccleJOBAHMe KHHETHKHM KHCJIOTHOM
HHBEPCHH CaAXapo3bD»
KoHnTponbHble BOpochl

1.

©CoNoORWN

10
11
12
13
14
15

Uto Ha3bIBalOT CKOPOCTHIO XUMUYECKON peaKuu?

Kak skxcriepuMeHTanbHO ONpeAesIeTCs CKOPOCTh XMMUYECKOW peakiuu?

OcHOBHOU TOCTYNAT XUMHUYECKOW KHHETUKH

OCHOBHOE KMHETUYECKOE YpaBHEHUE.

DU3UKO-XMMHYECKHUI CMBICII KOHCTAHTBI CKOPOCTH PEAKIUU, MOJIEKYJIIPHOCTH.

[Topsiok clioKHOM peakuy, MHTETPaJIbHbIA METOJT ONIPEACICHUS.

Merton boneHmTeiiHa B aHaIU3¢ KHHETHUCCKUX CXEM

MexaHu3M peakiui HTHBEPCUM caxapo3bl MPHU KUCIOTHOM KaTalu3e.

BeiBon ypaBHeHMs peakuun MeronoM bonenmreitHa. Kakoi mopsiok peakuuu ciegyer
oxunare? Corjacyercs Jid 3TO ¢ XUMUEH peakuun?

. IHTErpaibHOE ypaBHEHHUE PEAKIMU IIEPBOTO NOPSAIKA.

. [TonsspumeTpudecKknii METO IPOBEACHUS KHHETUUECKOTO 3KCIIEPUMEHTA.

. UTo noHumaroT noj TepMuHOM uHBepcus? [louemy yrosa BpaieHus: U3MEHSAET CBOW 3HAK?
. YCTpOMCTBO ¥ MPUHLUI pabOThI MOISPUMETPA.

. Kak onpenensiercss KOHCTaHTa CKOPOCTH Yepe3 yIiIbl BpaleHus?

. ITopsiiok BBIOJIHEHUS PAOOTHI.

7. JlabopatopHas pabora «KHMHeTHMKa TIOMOIreHHbIX XMMH4YecKMX peakumii. H3yuyenmue
KMHETHKH HOAUPOBAHUS ALE€TOHA»
KoHTponbHbIE BOIIPOCHI

1.

BOoNoO O RWN

13.

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

0.
. BBIBOJ| KNHETHUYECKOT0 YpaBHEHUS HOJUPOBAHMS AlIETOHA [0 IpearaeMon cxeme?
12.

UTo Ha3bIBalOT CKOPOCTHIO XUMUYECKON peaKuu?
Kak 3kcniepuMeHTaNbHO ONpeneseTcsl CKOPOCTh XMMUUYECKOM peakunn?
OcCHOBHOH NOCTYJIAT XUMUYECKON KUHETUKH
OCHOBHOE KHHETUYECKOE yPaBHEHUE.
PU3HKO-XNUMHUYECKHUI CMBICI KOHCTAHTBI CKOPOCTH PEAKIINU, MOJIEKYJIIPHOCTH.
ITopsioK CII0KHOM peakiuy, METOJbl ONIpeIeIeH s OOIIEro MOpsIKa, YACTHOTO MOPS/IKA.
JuddepeHunanbHbli METO/] ONIPEAETICHHS YaCTHOTO MopsIKa o auerony? Homxy?
WHTerpanbHbIil METO OnpeiesieH st OOIIero Mopsiika peakuu?
WNuTerpanbHoe ypaBHEHHE peakliy NEPBOro MOPsIKa, BTOPOTo, TPEThEro?
Meroz boneHiTeliHa B aHAIU3€ KHHETUYECKUX CXEM.

Kakoil nmopsiok mo fonay cienyer OXHIaTh, UCXOJS U3 TMOJYYEHHOTO KHHETHYECKOTO
ypaBHEHUsA?

Kakoil Bug Oyner uMeTh KMHETHYECKasi 3aBHCHMOCTh TEKYyILEH KOHIIEHTpaluu iojxa oT
BpeMeHn?

Yro HazpIBaroT katanuzaropom? [Touemy peakiuio OTHOCAT K aBTOKATATUTHYECKUM?
3aBHUCHT JIM CKOPOCTb PEAKIIUHU OT KOHIIEHTpAIK KaTaau3zaropa’?

[Touemy B pabote ucnonb3yercs u3obrrok HCI?

Kak ckopocTh peakiiuu 3aBUCUT OT TeMIepaTyphl?

VYpaBHeHue AppeHuyca.

VYpasHenue Difpunra. OnpenenaeHre akTUBAIIMOHHBIX TapaMeTPOB.

[Topsiok BeIONHEHHS PaOOTHI.
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11.1.3.TunoBbie Bonpockl (3agaHus) 1JI YCTHOrO (IUCbMEHHOI0) Onpoca
JIEKIIUS Ne 2
IlepBoe Hauano TepmoanHamMuku. IIpuiioskeHne nepBoro Ha4ajaa TEPMOAMHAMMKH K
H1eaIbHBIM ra3am
THUIIOBBIE BOITPOCbBI JJIAA TI'PYHIIOBOI'O OBCYXIEHHA HA
JIEKIHIMOHHbIX 3AHATUAX:

1. Cucrema ydacTBOBajla B CIOXHOM (DM3MKO-XMMHYECKOM Iporiecce. B kakom ciydae
MOYKHO YTBEp’KAaTh, UTO CyMMapHasi paboTa, COBEpILEHHAasI HaJl CUCTEMOM, Oy/eT 3KBUBAJIICHTHA
BbIJIETIUBLIEHCS TerioTe?

2. Hcxons w3 mepBOro IpHUHLUIA TEPMOJMHAMHKH, IOKaXUTE, 4TO INpPH aguabaTHOM
paclIupeHUH UIEAIbHOTO rasa B IyCTOTY TEMIIEpATypa ra3a HE MEHAETCsl.

3. ITouemy npu aguabaTHOM pacIIMPEHUH PeaIbHOIo rasa B IyCTOTY TeMIlepaTypa rasa He
0CTaeTCsl HOCTOSTHHOW?

4. Yemy paBHO HM3MEHEHHUE OHHTAJBIMUHU I JIOOOr0 YMCTOTO BELIECTBAa B IIpOLECCE,
IPOTEKAOILEM IPH OCTOSTHHOM 00beMe.

5. UeMy paBHO U3MEHEHHME BHYTPEHHEH SHEPIUH U SHTAJIBIIMU B U30JIMPOBAHHON cucrteme?

6. CryneHT cnenan omuOKy B pabodyeM >KypHalsle, ONHUCBIBAs OINBIT 10 KaJOpPUMETPUHU B
o6ombe: «Ilockompky AH = AU + PAV, a onbIT mpoBoAWICS IPpU MOCTOSHHOM 00beMe, To AH =
AU ». Kakyro ommoKy TOmyCTHII CTYyI€HT?

7. B um30mupoBaHHOI cUCTEME NMPOTEKaeT PEeaKlMs CropaHus BOAOpona ¢ 00pa3oBaHUEM
KUAKOU BOJbl. MI3MeHseTCs 1M BHYTPEHHSSI SHEPrUs U SHTAIbIUSA cucTeMbl? YeMy paBHa TeruioTa
npoiiecca?

8. Temnora — ¢pynkuus npornecca. [To 3akony I'ecca TernoBoii 3¢ ekt peakiuu He 3aBUCUT
oT nytHu npouecca. Ecte 11 31eck npotuBopeune? Jlaiite o0bsicCHEHUE.

9. KakoBa cBsi3b MeXIy SHTalblIMEW M BHYTPEHHEW SHeprueil xumuueckoil peakiuu? B
KaKMX CIy4asx MOXXHO NMpeHeOpeyb pa3HUIlel MeXy SHTalIbIIMEN 1 BHYTpEHHEN sHeprueit?

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 or
TEMIIepaTyphbl, €ClIi B JaHHOM UHTEpBaJie TEMIEpaTyp TEIUIOBON Y3PPEKT peakiuy paBeH HYIO.

2. Koncranrta paBHOBecHs UJeallbHO-Ta30BOM peakiuu

CO+H,0s5CO; +H,
npu 970 K paBna 1. CnenaiiTe BBIBOJI O TOM, B KaKyl0 CTOPOHY MOUAET peakuusi, €CIu UCXOaHAs
peaKIMOHHAs CMeCh MMEET CIIeAYIoNHii coctaB (B MOJbHBIX mporenTax): 50% CO, 15% H,0,
20% CO, u 15% H>.

3. 3aBHCHUMOCTb KOHCTAHTbI paBHOBECHSI UJI€AIbHOM Ta30BOM pEaKIMH
2C3Hg S C2H4 + CsHs
ot temneparypsl Mmexkay 300 K u 600 K onucsiBaercst ypaBHEHUEM
InK =-1,04 - 1088/T + 1,51-10%/T?
Paccuuraiite AGO, AHO, AS° ipu 400 K.

54



4. Tennora ob6pazoBanus PClsyy) B cranmapTHeIX ycnosusx npu 298 K pasna - 456,6 x/[x/Monb.
Kak HY»XHO M3MEHHTH JaBJICHHE U TEMIIEpaTypy, 4ToObl yBeIH4YuTh paBHOBecHBII Boixon PCls B
peakiuu ero oopa3zoBaHus?

BAPUAHT 2.
1. s peaxiuu PClsgy S PClspy + Clyyy mpu 523 K adextuBHast KoHCTaHTa paBHOBECUS paBHA
1,8 10° Ia. Yemy paBna crencub guccoruanuu PCls npu 3Toit TeMmeparype u 001eM JaBiIeHueM
B cucreme 1,8- 10° [a?

2. KoHleHTpallnoHHAasi KOHCTaHTa paBHOBECHSI pEaKLIUU

Ca(OH)z(TB) S Ca0o éTB) + HZO(I‘)
npu 772 K pasma 0,4-10° Ila, a npu 807K - 0,8-10° ITa. Cumtast BeqHunHy TEIioBoro >ddexra
peaKkry MOCTOAHHOM, HAIMTEe KOHCTAHTY paBHOBECHs 3TOM peakiuu ripu 750 K.

3. Bennunna Kp' ecTh KOHCTaHTa paBHOBECHS PEAKIIUU
3/2H, o T 1/2 N, 1) S NH3 )
a Kp” ecTh KOHCTaHTa PaBHOBECHUS PEAKIIUI
3 H, o T Nz(r) S 2 NH3 )
byner nmu pasnuna B BenmmumHax Kp' m Kp” mpu onunakoBoit Temneparype? Hamwmmimre
KOJIMYECTBEHHOE cooTHoIIeHne Mexay Kp' u Kp”.

4. KoncranTa paBHoBecust Kp peakuuu

CO (o + H20¢) S Hapy + COx
paBHa 1 mpu 930 K. Kakoro coctaBa HYXHO B3ATh HCXOJHYIO cMmech, 4ToObl mpu 930 K
paBHOBecHas cMmech conepxkana rmo 20% mon. CO, u Ha.

BAPHUAHT 3.
1. ITocne Toro xak Hekotopoe komnuectBo Moneir NOCI (y 6b1u10 BBenteno B cocyn npu 500 K, B
CHCTEME YCTaHOBWJIOCH PABHOBECHE:
2NOCI ) S 2N0 o+ Clz (€9
OO6iee gaBiaeHUE B COCY/Ie 1,01325-10° a, a napiuanbHoe pasHoBecHoe naBienne NOCI pasuo
0,64-10° ITa. He UCIIOJNIb3Ysl CIIPABOYHBIE JAHHBIC, PACCUMTAUTE BEIIMUUHY AGsg0 .

2. Ilpu cmemenun 1 mons BemectBa A ¢ 1 mornem BemecTBa B B pesynbraTe XMMHYECKOH
peakuuun

A+2B S AB:
B paBHOBECHOW cMecu obpazoBanack 0,2 Moib BeniectBa AB2. Onpenenure yncieHHOEe 3HaUEHUE
3 PEKTUBHON KOHCTAHThI PAaBHOBECHSI 3TOW peakluu npu odmem nasienun 1,01325: 10° Ia, ecnu
BCE BEIIECTBA HAXOATCS B H1€aIbHO-TA30BOM COCTOSTHUU.

3. Koncranra paBHOBecusi razoda3Hoil peakiuu wnzoMepm3anuu u3odopreona (CioHi;OH) B
6opneon pasHa 9,43 mpu 503 K. Cmech 7,5 T 6opHeona u 14 r u3000pHEoa MOMECTHIIN B COCY/T
obbemoM S5i u BeiaepkuBaym nipu 503 K 1o moctmkenus paBHoBecHs. PaccuuTaiiTe MOJbHBIE
JI0JIsl ¥ Macchl OOpHEeoIIa U U3000pHEOIa B PABHOBECHON CMECH.

4. Ilpn 298 K remnora obpasoBanuss CH3Cl () paBHa -82,0 x/[x/Monb, a TemaoTa oOpa3oBaHUsA
CH3Br() paBHa -35,6 k/l>x/Monb. YKaxuTe, Kak 3aBUCHT OT TEMIEPaTypbl KOHCTAHTa PaBHOBECHS
TOW M APYrod peakiyu; I KaKol M3 peakluii KOHCTaHTa PaBHOBECHs CHIIbHEE U3MEHSEeTCs PU
M3MEHEHUH TemnepaTypsl BOiu3u 298K.

BAPHUAHT 4.
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1. Jns peakuuu

N204 ) S 2 NO2 (1)
npu 328 K KOHIIEHTpallMOHHAss KOHCTaHTa paBHOBecHs paBHa 1,38: 10° a. Ckosbko MoJieit N,O4
CJIETyeT MOMECTHTh B COCYH €MKOCThi0 10 1 aisi TOro, 4ToObl MPU HACTYIUICHHH PAaBHOBECHS
koHueHnTpauus NO2 B Hem ctana paBHo# 0,1 Moib/1.

2. TIpu 767 K u o6mem gaenue 0,99-10° ITa NO2 AHCCOIMHPOBAHA 10 yPABHEHHUIO:

2NOy; n S 2NO @+ O2(r)
Ha 56,5%. PaccumraiiTe, Mmpu KakoM JaBJICHHMHM CTENEHb IUCCOIMAIMU JBYOKHCH a3oTa OyaeT
pasHO 80%.

3. OKcHJl pPTYTH TUCCOLUUPYET MO PEAKIUU:

2HYO ) S 2Hgm+ O2(n)
npu 420°C naBnenue rasos paBHO 5,16- 10° Ia, a npu 450°C - 10,8:10° Ila. Paccuuraiite
KOHCTAHTBI PABHOBECHS IIPH ATHX TEMIEpaTypax M SHTAIBIHIO qucconuanuu Ha 1 moms HQO.

4. IIpn m3menenun temneparypsl ot 500 mo 1000 K mpu mocTtossHHOM JaBiICHUU PAaBHOBECHBIN
BbIx0 CO B peakiuu

COCl 7y S CO 1+ Cl2(p
yBenmumiics. Kakoii 3Hak temnoBoro 3¢ dexra 3Toil peakiuu?

BAPHUAHT 5.
1. OguH MOJIb BOJASHOTO Mapa JUCCOLUUPYET IO YPAaBHEHUIO
H.O n S Ho iy +1/205
Bripasute xoHcTanTy paBHOBecusi Kp depe3 cremeHb aucconuanuyu W obimiee aaBieHue P B
cucreme. Kak n3MeHuTCsl KOHCTaHTa paBHOBecus Kp, eciu aBiieHue yBeIUYUTh BABOE?

2. KoHcTaHTa paBHOBECHSI peakLuu
CHi) SCam+ 2Hz
BBIPa)KAETCsl ypaBHEHHEM
InKp = - 3853/T +3,562 InT - 1,5-10°T-1,207-107 T?- 4,216
BeiBenuTe ypaBHEHHE 3aBHCHMOCTM CTaHJIAPTHOW SHTAJIBIUU pPEAKIMHU OT TEeMIepaTrypbl |
paccuunTaiiTe 3HTaNbNMI0 peakuuu mpu 500 K.

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

4yepe3 KOHCTaHThl PABHOBECUS PEAKIUI
2C0O; S2C0O +02
CO+HO s H +CO;
Bce BemecTBa HaxoAATCS B UACAIBHO ra30BOM COCTOSIHUMU.

4. BeruucnuTe Ui peakliuu

0 C (koKc) + CO2 (r) s 2C0 (r)
npu 800°C u P=1 arm paBHOoBecHbI Bbixon CO, ecnu Kp npu nanHoi temnepatype pasHa 6,6. B
HCXOJHOM COCTOSTHUM HAXOJUJIMCh TOJIBKO PEareHThl B CTEXMOMETPUUYECKUX COOTHOIICHHUSX.

BAPUAHT 6.
1. KoHcTaHTa paBHOBECHSI peakLuu
N,+3H, S 2NHs
npu 400°C paBro 1,64-10™. Kakoe o6imee naBnenne HEOOXOMMMO MPUIOKHTH K IKBUMOISPHOI
cmecu Ny u Hp, ato6s1 10% N; npeBpatmiiocs B NH3? ['a3bl cuntaTth uieaibHBIMU.
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2. J1y1st nieanbHO-Ta30BOM peaKIuu

2HIS I, +Hy
KOHCTAHTa PAaBHOBECHS paBHA 1,83:107 mpu 698,6 K. Ckonpko rpamm HI obGpasyercs npu
HarpeBaHuu 10 3Tod Temmeparypsl 10r l; m 0,2r H, B TpexmutpoBoMm cocyne? Uemy paBHBI
paBHOBecHbIe napuuaibHbie qaBiaeHus HI, |, u Hy?

3. lns peakuuu

N, +3 H, S 2 NHs
npu 298 K xoHcranTa paBHoBecusi Kp paBHa 6,05-10° a AfHO(NHg): -46,1 xJ[x/mMoab. OneHuTe
3HaueHHe KOHCTaHThl paBHOBecus rpu SO0K. 'a3bl cuntarh uaeanbHbIMU.

4. Cocyn oovemom 1 1, comepxkammuii 0,341 moabp PCls u 0,233 monb N,, Harpeau 10 250°C.
OO0miee maBJICHHE B COCYJE IPU PaBHOBECHH OKazaioch paBHbIM 29,33 arm. Cuumtas Bce rasbl
W/IeaTbHBIMH, PAcCUHTaiiTe KOHCTaHTY paBHOBeckst mpu 250°C uis mpoTekaromieil B cocyse
peaKIuu:

PCls y S PCls () + Cl2 ()

11.2. TunoBble KOHTPOJIbLHBbIE 3aJaHUA WJIM WHbIe MATEPHAJIbI, HEOOXOAMMBIE JJIsi
OLICHKM 3HAHUWI, YMeHHI, HABHIKOB U (WJIH) ONBITA B X0/i¢ IPOMEKYTOUYHOI aTTecTAlMH 10
AMCHUILTIMHE

DK3aMeH TPOBOJUTCS B YCTHO-MHMCbMEHHON (opMe MO BCEMY MaTepHally M3y4yaeMoro
Kypca «Pusndeckas XuMus»

DK3aMeHAIMOHHBIN OUJIET COJIEPKUT 2 BOIIPOCA U3 Pa3HBIX TEM Kypca U OJIHY 3a7auy.

IK3AMEHANIMOHHDBIE BUJIETHI 4 cemectp

DK3aMeHaAHOHHBIN omieT Ne 1

1. ®dusnyeckuil cMblca XapakTepuctuyecknx GpyHkiuit. @ynkuun ['m66ca u I'enbMronbua
KaK KpUTEPHUH HAIIPaBICHHOCTH U PABHOBECHS.

2. PeanbHble pacTBOpbl. AKTHUBHOCTb, KO3((QUIMEHT aKTUBHOCTH. XHMUYECKUH
MOTEHIIMa] KOMIIOHEHTOB PEAJIbHOTO pacTBOPA HEAJIEKTPOJIUTOB.

3. 3anmava: Koncranta paBHoBecusi peakuuu Hp + | = 2HI nmpu 693 K pasna 50.
OO6pa3yeTcs 1 HOAKA BOJAOPO/Ia MPU HICATbHO 00paTUMOM MPOBEEHUH mporiecca rpu P=1 atwm,
€CJIM UCXOHbIE KOHIIEHTPAIlUH PaBHBI:

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

B) H; - 1,5 mons, I, —0,25 monb, HI — 5 Mok,

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

DK3aMeHaAMOHHBIN oujier Ne 2

1. YpaBuenus ['n66ca — ['enpmromnbiia
2. KomuraTuBHbIE CBOMCTBA PaCTBOPOB HEJETYYUX BEILECTB.
3. Bamaua: Paccuutars Termioty obpasoBanus 6e3Boanoi CUCI, ucmons3ys cienyroiue

JTaHHBIE:
CuO (1) + HCI(p) = CuCly(p) + H20 (x) -63,89 xJI/Moib

CuCly(t) = CuCla(p) -46,36 xJIx/Mo0ITb
Cu(t) +1/20, = CuO (1) -155,2 xJI>x/Monb
Ha(r) + Cly(r) =2HClI(p) -328.9 kJIx/MoItb
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Hy(r) + 1/20, = H,0 (k) -285,8 kJIx/MOIb
DK3aMeHAMOHHBIN Ouiaer Ne 3

1. Xumunyeckuil mnoreHnuan. @OyHAAMEHTalIbHbIE YPAaBHEHUS TEPMOJMHAMUKH IS
OTKPBITBIX CHCTEM.

2. PeanbHble pacTBOpBl. AKTHBHOCTb, KOI(Q(QUIMEHT aKTUBHOCTH. XHMHUYECKUN
MOTEHIIMa] KOMIIOHEHTOB PEaIbHOTO PacTBOPA HEIIIEKTPOIUTOB.

3. 3amaua: Teruora pactBopenus Na;SOs (T) pu 18°C paBHa —11,3 k/[»x/Monb, a TemIOTa
ruaparanuu 3Tor comm npu mepexoae B NapSOs-7H,O (1) —58,16 klx/monbs. Onpenenure
teroty pactBoperus NaySOs-7H,0 (7).

DK3aMeHAIHOHHELIN 0nJieT Ne 4

1. Kputepuii HanpaBIeHHOCTH U paBHOBECHUS B XUMUYECKUX peakiusix mo ['nooey

2. KonnmuraTuBHbIE CBOMCTBA paCTBOPOB HEJIETYYUX BEIIECTB

3. 3amava: OmuH Monb KceHoHa mnpu 298 K u maBineHuM 2 aTM  pacumupsieTcs
annabaTHYECKH:

a— ooparumo 10 P, =1 atm;

0 — HEOOpaTUMO TPH Pyyey, = 1 aTMm

Haiigute koHeUHYIO TEeMIIEpaTypy B KaXKIOM MpoIiecce.

JK3aMeHAIlMOHHBIN OmeT Ne 5

1. VpaBuenue wuzorepmbl Bant-I'obda ams wmaeanbHO-ra30oBBIX peakUuid. Y CIOBHS
IPUMEHEHHUS.

2. 3akoH pacnpenenenus Hepuera. Dkcrpakius

3. 3agaua: PaccumTaiiTe m3MeHeHHE SHTPONUH 1pH 100aBieHnn 200r J1ba, HaXOASIIETOCs
[IpU TeMIeparype 0°C, x 200 r BoBI pu 90°C B M30JIMPOBAaHHOM cocyze. Ternora IuiaBieHus
abaa paBHa 6,0 kJ[»/MoJb, YAEIBbHYIO TEIIOEMKOCTh BOJbI PUHSTH paBHOU 4,184 Jx/K r

DK3aMeHAIMOHHBII ouieT Ne 6

1. XuMuueckoe paBHOBECHE B HJI€AbHO-Ta30BbIX peakiusax. Ceszp mexay Kp u AG’;
peakuuu. Bnusnue 3Haka 1 3Ha4eHus AG®r Ha HONI0KEHUE PaBHOBECHS.

2. 3akoH ['enpu

3. 3amaga: 3aBHCHMOCTh  MOJBHOW ODHTAIBIMU JWUOKCHIA OJIOBA OT TEMIIEpaTyphI
BbIpaxkaeTcs ypaBHenuem: AH= 73,89 T+ 5,021~10'3T2 + 21,59~105T'1 JIK/MOTIb.

[TonyuuTe BBIpaKE€HUE 3aBUCHUMOCTH MOJIBHOM TEIUIOEMKOCTH Cp OT TEMIIepaTyphl.
Beruucnure cpnipu 500°C u pe3yiabTar conocraBbTe co 3HaueHueM 71,077 Jx/monb-K

DK3aMeHAIMOHHBII OuteT Ne 7

1. ITocrynar [Tnanka. Pacdaer abCoOMOTHOM SHTPOIHH BEIIECTRA.

2. 3axoH Payms.

3. 3amaua. CKONBKO BOIBI MOXKET HCIAPUThC ¢ 1 M? IOBEPXHOCTH 03¢pa B ICHb, SCIH
TPEJITONOKHTE, YTO JIMMATHPYIOMAM (AKTOPOM SBISETCS CONHeuHOoe Terto 4 Jlx/MuH-cm” 3a 8
yacoBoM JeHb? IIpeamonaraercs, 4Tto Temmeparypa BO31yXa M BOABI OCTAIOTCS MOCTOSHHBIMU,
paBHbIMU 40 OC. Korza connie cagures, TeMIlepaTypa Bo3ayxa majaaer 1o 20 oC. IIpeanonaras,
YTO U30BITOK BOJSHOTO Mapa BBINAJAET B BUJE OIS, BBIUUCIUTE KOJIMUYECTBO J0XKAEBON BOJBI U
KOJIMYECTBO TEIUIOTHI, BBbIIENMBIICHCS TpuU KoHJIeHcauuu. Ormnpenenure, Kak H3MEHUTCA
temreparypa. Cumurarb, 9T0 ANy vx(H20) = 2404 x/Dx/kr, ynenbHas TeruioTa KOHIEHCALUH
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BOJITHOTO Tapa paBHa —2257 kJ/Kr

DK3aMeHAIIMOHHBIN ouyieT Ne 8

1. OoOvenunenHoe Bolpakenue | wu Il nmpunmunoB tepmoaunamuku. IloHsTHE
XapakTepUCTUUECKOW (YHKUMU. BHYTpeHHss SHeprust M SHTaJbIMA KaK XapaKTepUCTHUYECKHE
GyHKIHIH.

2. Knaccudukanus pacTBOPOB HEINEKTPOIUTOB

3. 3anaua. ITpu 298 K Temnora obpasosanust CH3Cl () paBna -82,0 x/[x/Moib, a Temnora
obpazoanuss CH3Br () paBma -35,6 x[lk/Monb. YkaxuTe, Kak 3aBHUCUT OT TEMIIEPATYphI
KOHCTaHTa PaBHOBECUS TOW U APYrOW PEaKLUH U, I KaKOW M3 peaklUil KOHCTAHTAa PaBHOBECHUs
CUJIbHEE U3MEHSETCS IIPU U3MEHEHUHU TeMIIepaTyphl.

DK3aMeHAIHOHHEBIN OnyieT Ne 9

1. ®ynkuusa ['m66ca u ['enpMrobpiia Kak XapakTepucTUdecKue GyHKIHH

2. YucThie XUMUYECKHE PEAKIIUU

3. 3amaua: IIpoGa nenmetyueil kupHOU KuciaoThl obmeit popmynsl C,Hy,.3COOH maccoii
1,263 r pactBopera B 500 r CCly. Temneparypa kumeHusi pactBopa cocrtaBuia 76,804 oC.
Omnpenenute, Kakas 3TO KHCIIOTa, eciu Temieparypa kunenust uucroro CCly; paBua 76,76 oc,
70YIUTHOCKOIIMYECKast TOCTOSTHHAS paBHa 4,88 rpaj Kr/MOJb

IK3aMeHALHOHHBIN ouer Ne 10

1. 3aBucumocts Qynkun ['mO6ca oT TemMreparypsi.

2. XMMHYECKOE PaBHOBECHE B TETCPOTCHHBIX PEAKIIUAX C yIaCTUEM Ia30B

3. Bamava: BeruucauTh TEmioBoit 3¢ deKkT peaknun BoccTaHoBiIeHHS okcuia xkenesa (1)
BOJIOPOJIOM, MCIIONIb3YS CIEAYIOIINE TaHHbIE:

FeO (1) + CO (r) = Fe (1) + CO; (1) -13,18 xJIx/Mob
CO (1) + 1/20,(1) = COx(T) - 283,0 x/Ix/MOb
Ha(r) + 1/20,(r) = H20 (1) - 241,8 k1K/MOIIb

IK3aMeHaAUOHHBI oner Ne 11

1. ®u3nyeckuii CMBICI SHTPONUU. DHTPONMMHBIN KPUTEPHI HAIIPaBICHHOCTH IIPOLIECCOB.

2. PaBHOBeCHBII TIpoliecc

3. 3agaua: Berauciure mist peakuu Cyoe + CO2 = 2CO mpu 800°C u nmasieHud 1 atm
paBHOBecHBIN BeIx0a CO, ecnu K, mpu nannoi temneparype pasHa 6,6. B MCXOHOM COCTOSAHHUU
HaXOJWJINCh TOJBKO PEAareHThl B CTEXMOMETPUUECKUX COOTHOLICHHSIX.

IK3aMeHAUMOHHBIN Omiter Ne 12

1. OnpeneneHne N3MEHEHHS SHTPOITUU B N300apHOM, U30XOPHOM TIpOIeccax.

2. Vcrionb30BaHKe 3HTANIBINI 00pa30BaHUS BELIECTB U SHTAJIBIUI CropaHus IJis pacyera
TEIUIOBBIX 3((HEKTOB XUMUUYECKUX PEaKLIUM.

3. Bagaua: Ilpu 767 K u obmem nasnenmm 0,99-10° TTa NO, amccommmpoBana Imo
ypaBaeHno0:  2NO,=2NO + O, Ha 56,5%. Paccuwraiite, mpu KakoM JaBJICHHH CTCICHb
JTUCCOLIMAIIMU IBYOKUCH a30Ta OyneT paBHa 80%.

IK3aMeHAMOHHEBIN 0uJieT Ne 13

1. 3meHeHne OHTPOIINU XUMHYSCKOMN pCakuu B 3aBUCUMOCTH OT TCMIICPATYPHI.
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2. DHTanenus 00pa30BaHUS HOHOB B PACTBOpE

3. 3amaua: Jlna peakumm N2Os = 2NO, mpu 328K koHIIEHTpamMOHHass KOHCTaHTa
paBHOBecus paBHa 1,38 10° ITa. Ckosbko Moeii N,O4 cienyer mOMeCTUTh B COCYl €eMKOCThIO 10
J s TOro, 4yToObl MpU HACTyIUIEHWHM paBHOBecus KoHieHtpanus NO, B HeM crama paBHOH
0,1 momp/n

DK3aMeHaAIMOHHBIN OniteT Neld

1. Hukn Kapno. [Tonstue snTponuu. Bropoii npuHIun TepMoIMHaAMUKH

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

3. 3apava: s peakuun CO + H,O = CO; + Hp mpu 930 K K=1. Kakoro cocraBa HyxHO
B35ITh UCXOJIHYIO cMech, yToObI npu 930K paBHOBecHas cmech conepxana mo 20% mon. CO, u Hy

IK3aMeHALUOHHBIN ouJter Ne 15

1. TepMmoamHamuueckas CHCTEMa, KIaCCH(PHUKAIUSA TEPMOJUHAMUYCCKUX CHCTEM,
TEPMOJMHAMHYECKHUE TapaMeTpbl, ypPaBHEHUS COCTOSHUA, (QYHKIUU COCTOSIHUS, (YHKIUU
mpoiiecca.

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

3. 3ajava. BeHCINTS M3MEHEHHE SHTPOIHMH mpH HarpeBanmu 11,2 1 asora ot 0°C 1o
50°C u OJIHOBPEMEHHOM yMEHbIIEHUH AaBienus ot 1 atm 1o 0,01 atm.

9K3aMeHAIlMOHHLIH omiaer Ne 16

1. BHyTpeHHSIST SHeprusi, ee COCTaBISIOIIME, BHYTPEHHSS JHEPrHs HICaJbHOTO Trasa,
BHYTPEHHSISI DHEPTUS KaK (YHKIHS COCTOSHUS

2. Pacyer paBHOBECHOTO COCTaBa XMMMYECKOW pEaKUMU MO 3HAYEHUIO KOHCTAHTHI
paBHOBecus (depes &).

3. 3anaua. JlaBnenus napa uucteix CHCl3 u CCly mpu 25 o°c paBHbI 26,54 n 15,27 klla.
[Tomaras, utro oHM 00pa3yrOT WICATBHBIN PAaCTBOp, pacCUMTAWTE JABJICHHUE Mapa M COCTaB Mapa
HaJ pactBopoMm, coctosiumuM u3 1 monst CHClz u 1 monst CCla.

IK3aMeHALMOHHBIN OnJier Ne 17

1. Pabota u TteruoTta kKak (opMbl nepegaud BHyTpeHHe sHepruu. IlepBelii mpuHIUN
TEPMOJIMHAMHKH.

2. Mpunnun Jle-lllatense. BnusHue nasneHus 1 o0beMa Ha MOJOKEHUE PABHOBECHS.

3. 3amaua: [pu 57,2 °C u naenennn 1 aT™ MONBHAS JIONIA AIETOHA B [TAPE HAZ PACTBOPOM
allETOH-METAaHOJ C MOJBHOW nonei aueroHa B pactBope 0,4 pasna 0,516. Paccuwmraiite
AKTHBHOCTH M KOY(P(HUIIMEHT aKTHBHOCTH alleTOHA B 9TOM pPacTBOpPE Ha OCHOBE 3aKkoHa Payis.
JlaBlieHME HACBILIEHHOTO [Tapa YUCTOrO alleTOHA PaBHO 786 MM PT. CT.

IK3aMeHALHMOHHBIN onJier Ne 18

1. TernoBoit s ekt xumudeckoit peakuuu. TeopeTrnueckue OCHOBBI 3akoHa ['ecca.

2. BrnusiHue TemnepaTypbl Ha KOHCTAHTY PAaBHOBECHS U MOJ0XKEHHE PAaBHOBECHS.

3. 3agaua: J[pa mons renst HarpeBatoT oT 373 K no 473K npu nasnenuu 1 atm. Berancnure
u3MeHeHue >Hepruu ['mb6ca B 3TOM mpolecce, €Cid W3BECTHO 3HAYEHHE DHTPOMHM TelHs MpU
373K, paBnoe 131,7 Jlx/monb K. MOXHO JIn CUUTATB 3TOT MPOLIECC CAMOIIPOU3BOJIEHBIM

IK3aMeHALHMOHHBIN OnJier Ne 19
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1. [IpuMeHeHHE MEepBOrO MPHHIUIA TEPMOAMHAMHUKU B HM300apHOM U U30TEPMHUYECKOM
nporeccax uaealbHbBIX Ta30B.

2. YpaBaenue u3o0apbl Bant-I'odda. Omnpenenenue termmoBoro 3¢h@dexTa XUMUUYSCKON
PEaKIUU 10 TEMIIEPATyPHOUN 3aBUCIMOCTH KOHCTAHThHI PABHOBECHSI.

3. Bamaya: OmnpenenuTe, B KaKOM H3 PaBHOBECHBIX MPOIECCOB C ydacTuem | Moist
UICTBHOTO ra3a M3MEHEHUE SHTPONHHU OyIeT HauOOIBIINM:

a) nzobapuueckoe Harpeanue ot 300 no 400 K; 6) nzoxopuueckoe HarpeBanue ot 300 10
400K; B) m3zotepmuueckoe pacmupenue ot 300 1o 400 M r) aanabaTuyecKkoe pacluIupeHue oT OT
300 1o 400 M.

IK3aMeHAIMOHHEIN onJieT Ne 20

1. IlpuMeHeHue mepBOro MPUHIUIA TEPMOIMHAMHUKU B H30XOPHOM U aanabaTH4ecKoM
Mpoleccax UaealbHBIX Ta30B.

2. X¥MHYeCKU# MOTEHIMAN UACaTbHOTO ra3a.

3. 3amava: J{ns peakuu N, + 3H, = 2NH3 mpu 298 K Kp=6,0x105 , AHOf aMMHUakKa paBHa -
46,1 xJI>x/Monb. OuieHUTe 3HaUeHUE KOHCTaHThI paBHOBecus mpu SO0K.

IK3aMeHAIMOHHBIN Omiaer Ne 21

1. OnpeneneHne U3MEHEHUS SHTPOIIMH B HEOOPATUMOM IIPOIIECCe.

2. TepMoauHaMHUYeCKHE 3aKOHOMEPHOCTH O00pa3oBaHUs HJCATBHBIX  PAcTBOPOB
HEBJICKTPOJIUTOB

3. 3amaua: Paccuuraiite koHcTtanty paBHoBecus mis peakuuu CO(r) + 2H(r)=CH3OH(r)
npu 500 K, ecnu AG° s CO(r) u CH30H(r) mpu 500 K paBubl -155,41 xJ/monb u -134,20
K/[K/MOJTb COOTBETCTBEHHO

JK3aMeHAUMOHHBIN OmteT Ne 22
1. 3aBucumocTh QyHKIMHU ['n60ca OT naBieHus
2. XVWMHUYECKUH TMOTCHIIMAT KOMITIOHCHTOB HJICATBHBIX PACTBOPOB HEIJICKTPOJIHMTOB.
Oco0eHHOCTH CTaHAAPTHOTO COCTOSIHHUSI PAaCTBOPEHHOTO BEIIECTBA B OECKOHEYHO pa30aBIEHHOM
pacTBope.
3. 3anava: lnsa peakuu Ny (r) + 3Ho(r) = NH3 (1) mpu 298 K 3Hauenwue Kp=6-10°, a
AfHO(N Hs)n= - 46,1 kJDx/Monb. OueHnTe 3HaUeHUE KOHCTaHTHI paBHOBecHs pu S00K.

IK3aMeHALMOHHEBIN OuJieT Ne 23

1. Pacyer paBHOBECHOTO COCTaBa XHWMHMUYECKOW pEAKIUU [0 3HAYEHHIO KOHCTaHTHI
paBHOBecwus (uepes 0).

2. IlapuuanbHble MOJIBHBIE BEIMYMHBI. MeToa OTpe3KOB B OMNpENEICHUU MapLUUaTbHBIX
MOJIBHBIX BCIIMYHWH.

3. 3amaua: PaccuwraiiTe W3MEHEHUE BHYTPEHHEW OJHEPrHUM Telus Npu HU300apHOM
pacmipennu ot 5 10 10 1 nox nasinenuem 196 klla.

IK3aMeHALNOHHBI outer Ne 24

1. MexmonekynspHbie B3aUMOCHCTBUS B pACTBOPAaX HEIJIEKTPOJIUTOB

2. Omnpenenenue U3MEHEHHUS SHTPONUU B U30TEPMUYECKOM IPOILIECCE.

3. 3amaua: Temnora obpazoBanust PClsirg) B cranmapTHbIX ycnoBusx npu 298 K paBna -
456,6 xJlx/Monb. Kak HyXHO HW3MEHHThb [aBlieHHE W TEMIIEPAaTypy, YTOOBI YBEIMUYUTH
paBHOBecHbIH Bbixoa PCls B peakiinu ero o6pa3oBaHus
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IK3AMEHANIMOHHDBIE BUJIETDBI S cemecTp

IK3aMeHAIMOHHEIN OnteT Ne 1

1. IIpaBuiio ¢a3 'mn66ca (mousTus pa3bl, BAPUAHTHOCTH CUCTEMBI, KOMIIOHEHTA CUCTEMBI ).

2. KuneTrmueckoe ypaBHEHHE TIPOCTONW pEAKIUU TPEThEr0 TMOpsAKAa C PaBHBIMHU
HAYaIbHBIMH KOHIICHTPALIMSMU peareHToB. MHTerpanbHbIii METO ONpeIeIeHUs 00IIero mopsijaKa
peaxIuu.

3. Cpennuii kodddumment aktuBHoctd KCI B BogHOM pactBope mpu M =0.01 moib/kr
pasen 0.992. Cpennmii xo3pdunuent axtuBHOcTH KNO3; mpu m=0.01 mons/kr pasen 0.916.
Onpenenure kodpduiment aktuBHOCTH HOHOB NO3', eciu yYk+= Yci-

IK3aMeHAIMOHHBIN OnJjieT Ne 2

1. TepmoanHaMuyeckoe yclioBue CTaOMIbHOCTH (a3 u (Ha30BOro paBHOBECHS.

2. O6paruMas peakiys NepBoro nopsaKa

3. 3Bamava. [Jlns 0,1 wmossbHOro pactBopa Aly(SOs); BbIUHMCIHTE HOHHYIO CHITY,
AKTUBHOCTH JIEKTPOJINTA, CPEJHIOI MOHHYIO aKTUBHOCTb, MOJISTIBHOCTD OTAEJIbHBIX HOHOB, €CIIU

Y+ = 0,035 npu 298 K.
9K3aMeHAMOHHBIH Omiaer Ne 3

1. [marpaMMbl COCTOSIHMS B OJHOKOMIIOHEHTHOW cucTeMe. YpaBHeHue Kiaysmyca-
Knaneiipona.
2. IlapannenpHast peakiys epBOro NOpsIKa ¢ OOIIMM peareHTOM
3. 3amaua. D/IC anementa Pt, Hy (1 atm)| HCI ;)| AgCI, Ag
W3mepsiiach ipu pa3Hbix kKoHieHTpanusax HCI:
m, mose/kr  0,1238  0,02563 0,009138  0,005619 0,003215
E, MB 341,99 418,24 468,60 492,57 520,53
OmnpenenuTe 3HaUCHUE CTAHIAPTHOTO JIEKTPOIHOTO MOTEHIMAIA XIJIOPCEPEOPSIHOTO AIIEKTPOIA.

IK3aMeHAHOHHBIN 0uiteT Ne 4

1. ®a3oBbIll TEpEXon JKUJKOCTh —> IIap B OJHOKOMIIOHEHTHOM CHCTEME, pacyer
DHTAIBIIMM WCHAPEHMS, OIPEACIICHHE TEMIIepaTypbl HOPMAJIbHOTO KHIIEHMS, OJHTPOIHMH
ucnapeHus. Kputuueckue siBneHus.

2. Kunernueckoe ypaBHEHUE IPOCTONW peaklMu MEPBOrO U BTOPOIO MOPSJIKA C PAaBHBIMU
HaYaJIbHbIMY KOHLICHTPALUAMU PEAr€HTOB.

3. 3amaya.

2
T = P=const n

HapI/ICOBaTB KPHUBBIC OXJTAXKIACHUA TJIA
YKa3aHHbIX Ha JUarpaMme miIaBKOCTH TOYCK

IK3aMEeHANNOHHBIN ouiter Ne 5
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1. Tepmoaunamuka (a3zoBoro mepexoaa TBepaoe Teno—map. OmnpeneneHre >HTAIBITHHA
cyOIMMaInuu, TeMIepaTypbl CyOTuMAaIIHH.

2. [locnenoBarenbHas peakiysi IEpBOTo MOPSIIKA.

3. 3agaua. PaccuuTaiite MOJSUIBHOCTD pacTBOpa cylib(haTa HATPHsI, UMEIOIIEr0 HOHHYIO
cuiy 0,24 MOJIB/KT.

IK3aMeHAIMOHHEIN 0uJieT Ne 6

1. DHaHTHOTPONHBIE MOIUMOP(HBIE TPEBPALICHUS B OAHOKOMIIOHEHTHBIX CUCTEMAX.

2. IloHsiTMe SMEKTPOXUMHUUYECKOTO MOTEHI[MAIa, HOHHOW CHUJIBI PacTBOpPa 3JIEKTPOJIMTOB,
ypaBHeHue Jp0as1-XroKKes.

3. 3amaua. BemectBo A pearupyer ¢ obpazoBanueM npoaykra P. 3aBHCHMOCTh 00paTHOM
KOHIIEHTpalluu BemiectBa A OT BpeMeHH — npsmas JuHug. OOHAapy>KeHO, YTO MEepHOJ
nojypacnajaa Mnpyu HadaJlbHOM KOHUEHTPALMHU 1,0-:10% M cocrasmsier 20 mun. Kaxos MOPSAI0K
peaknuu? Hamuimure ypaBHEHHE peakIluu, COBMECTUMOE ¢ KMHETHKOW. Kak M3MEeHHUTCS mepuon
MoJIypacnaja npu HayaJlbHOW KOHLIEHTPalUU A, paBHOM 3,O~10'3 M?

9K3aMeHAIMOHHBIH Omier Ne 7

1. Teopernueckue OCHOBBI (PPAKLIMOHHOM IMEPErOHKH B OMHAPHBIX CHUCTEMaX. 3aKOHBI
I'n66ca-Konosanosa

2. DIEeKTpOAHBINA MOTeHIMA Ha Mex(a3Hol rpaHule «MeTaul-uoOH MeTalljla B pacTBOPE».
[TpuunHbl 00pa3oBaHus.

3. 3agaua. ['maponns sTUIaneTaTa MpOTEKaeT Mo peakuu

CH3COOC;Hs + OH —CH3COO + CyHsOH. 3a peakuueil MOXHO CHEIUTH IO
ucuesHosenuto OH'. Ilpu 25 OC b1 IIOJIy4€HBI CIEAYIOIINE SKCIIEPUMEHTAIbHBIEC TaHHBIE!

[OH ]o, MOB/1 [CH3COOC;Hs]o, Moms/m NepuoJ noyypacnana, ¢
0,005 0,005 2000
0,01 0,01 1000

Onpenenuth OOLIMI KUHETUYECKUH MOPSAOK peakiuu. PaccuMtaTh 3Ha4eHME  KOHCTAHTHI
ckopoctu. CKOJIBKO BpeMeHH MoTpelyercs 1 nocThxkeHus konuenTpauun OH, pasnoit 0,0025
MOJTB/JTT B KaXJIOM dKCTIEpUMEHTE?

IK3aMeHAUOHHBIN ouiteT Ne 8

1. MoHoTpomHbIe TOTMMOp(HBIE TIPEBPALICHUS B OJJHOKOMIIOHEHTHBIX CHCTEMaX.

2. IIpubnmxeHHbIe METOIbl B aHATM3€ KMHETHUECKUX CXeM XMMUYECKUX peakuuil. Meron
KBa3uCTallMOHApHOTo npubmkenus (meroa bonenmreiina).

3. Dnement Pt, Hy (1 atm)| HCI .| AgCl, Ag umeer 3/1C, pasnyro 0,332 B mpu 298 K.

KaxoBo 3nauenue pH pactsopa? E°=0,222 B.
JK3aMeHALMOHHBIN Oniter Ne 9

1. JlmarpamMMa TUTaBKOCTH OWHApHOW CHCTEMBI C HEOTPAaHUYEHHON pPacTBOPUMOCTHIO
KOMITOHEHTOB B )KMJIKOM COCTOSIHUM U OTCYTCTBHEM PAaCTBOPUMOCTH B TBEPJIOM, Oe3 00pa3oBaHUs
XUMHUYECKHX COETUHEHUH U TBEP/IbIX PACTBOPOB.

2. 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOM peakuuu OT Temmeparypsl. llpubnmxenHoe
npasuiio Baut-I'odpda u ypaBuenue Appenuyca.

4. Paccunraiite JJIC snementa Zn| Zn?*||Cd**|Cd , ecim a (Zn** =5:107), a (Cd** =

0,2), E° (zn**, Zn) = -0,763 B, E° (Cd**, Cd) = -0,403 B.
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DK3aMeHaAIHOHHBIN omyeT Ne 10

1. [ImarpamMmbl TJIaBKOCTH OWHApHOW CHUCTEMBI C HEOTPAHHMUYEHHOW PaCTBOPUMOCTHIO
KOMITOHEHTOB B KHJIKOM COCTOSIHUU M OTCYTCTBHEM PAaCTBOPUMOCTH B TBEPAOM, C 00Opa30BaHUEM
XUMUYECKUX COCMHEHUM, MIIABSIIMUXCS KOHTPYIHTHO 1 MHKOHTPYIHTHO.

2. DOueprus aktuBauuu. OrnpeneneHue 5SHEPrUM aKTUBALMM 10 TEMIIEPATypHOU
3aBUCUMOCTHU KOHCTAHThI CKOPOCTH XMMHYECKON peaKinu.

3. 3amaya. PaccuuTaiiTe W3MeEHEHHE NaBJICHHSA, HEOOXOAUMOE I HM3MEHEHHS
Temrepatypsl miasienns mbaa za 1°C. Tpu 0°C sHTansnms miaBieHus 161a paaa 333,5 JOK/T,

VY nenbHbIE 00BEMBI KUIKOK BOABI U JbAa paBHbl 1,0002 u 1.0908 cM°/I' COOTBETCTBEHHO.

DK3aMeHanOHHBIN Omier Ne 11

1. Jlnarpammbl IUIABKOCTM OMHAPHOM CHCTEMBl C HEOTPAHWYEHHOM pPacTBOPUMOCTBIO
KOMIIOHEHTOB B JKMJIKOM COCTOSIHUM M OIPAaHUYEHHON pacTBOPUMOCTHIO B TBEPJOM COCTOSIHUU C
00pa3oBaHNEM SBTEKTHKH WM EPUTEKTUKH (IO BEIOODY).

2. TloBepXHOCTh TOTEHIHMATBHON OJHEPTUU. ODHEPreTUYeCKUd MpOo(MIb XUMHUECKOU
peakuuu. [IyTe XuMHu4yeckol peakuuu.

3. 3amava. [laBieHue mapa XHUAKOCTH (MM pT. CT.) B mHTepBaie temmeparyp 200-260 K
OIMCBHIBAETCS YPAaBHEHUEM:

InP = 16,255 — 2501,8/T
PaccuuraiiTe SHTAIBINIO UCNIAPEHUS U HOPMAJIBHYIO TOUKY KUIIEHUS KUKOCTH.

JK3aMeHAIlMOHHBIN Omiaer Ne 12

1. JlmarpamMMmbl IJIaBKOCTH OMHApHOM CHUCTEMBI C HEOTPAHUYEHHOW pPACTBOPUMOCTHIO
KOMIIOHEHTOB B ’KMJIKOM COCTOSIHUM U HEOTPaHUUYEHHOW PaCTBOPUMOCTBIO B TBEPAOM COCTOSTHUH.
2. OCHOBHBIE TIOJIOKEHHUSI TEOPUU AKTMBUPOBAHHOIO KOMIUIeKca. OCHOBHOE YpaBHEHHE
TEOpUU AKTUBUPOBAHHOIO KoMIulekca (06e3 BbiBoja). TepmoaumHamuueckas Gopma ypaBHEHHS
TEOpUHU aKTUBUPOBAHHOTO KOMILIeKca. OnpeeieHne NapaMeTpoB aKTUBALUH.
3. 3amava. [laBnenme mapa (MM pT.cT.) TBepaoro u xkuiakoro SO, BeIpakaeTcs
YPaBHEHHUSAMH:
lg Py, = 10,5916 — 1871,2/T
lg P =8, 3186 — 1425,7/T
Paccunraiite Temneparypy, nasienue u AHy, B TpoitHOM TOUYKeE.

DK3aMeHaAIMOHHBIN outer Ne 13

1. JImarpammsl COCTOSIHUS KHUJAKOCTh —> map B OWHapHOW CHCTEME JIETY4HX
HEOTPaHMYEHHO CMEIIMBAIOIINXCS KUIKOCTEH (MealbHbIe U PeabHbIE PACTBOPHI)

2. Kunernueckoe ypaBHEHUE POCTOM PEAKIIMKM BTOPOTO MOPSAIKA C Pa3HBIMUA Ha4aJIbHBIMU
KOHIICHTPALUsIMH PEareHTOB.

3. 3apmava. Boerumcniure DJIC u usmenenue sHeprum [ubGb6ca s ranbBaHUYECKOTO
JJIEMEHTA, COCTABJIIEHHOI'O MAarHMEM M ILIMHKOM, IOTPYKEHHBIMH B  pPacTBOPbl HX COJIEH C

KOHIIEHTpAIUsIMU HOHOB (MOJB/KT) 1,8 10°u 2,5 102 COOTBETCTBEHHO VTS COJIM MATHHS M LIMHKA.
E° (Mg*, Mg) = -2,363 B; E° (Zn**, Zn) =-0,763 B

DK3aMeHaAlMOHHBII ouer Ne 14

1.TeopeTuueckrie OCHOBBI (PPaKIMOHHOW TMEpPEeroHKW B OWHApHBIX cucTeMax 0e3
azeoTpomna. 3akonbl [ n66ca-KonoBanona.
2. DKCHEPUMEHTAIbHBI METOJI ONPEIENCHHUS] CTAHAAPTHOTO YCIOBHOIO 3JIEKTPOIHOIO
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NoTeHIMaja (Ha MpUMepe XJIOPCepeOPSHOTO AIIEKTPOA)

3. Paznoxkenue nepokcuaa au-tper-oyruna, (CH3)3COO(CHs)s, B razoBoii dase sBasercs
peakiueil mepBoro mopsigka B TeMmreparypHoMm auamazoHe ot 110 go 280 °C ¢ koucrauTOi
CKOPOCTH 3,2o1016exp[-164000/RT]c'1. OnpenenuTh SHTAJIBIUIO U SHTPOIHIO AKTUBAIIUU ITOU
peaxuin pu 110 °C.

DK3aMeHAIMOHHBIN ouieT Ne 15

1. 3aBUCHMOCTB MIEKTPOAHOIO MOTEHIMAJIa OT KOHLIEHTPALUU 3JIEKTPOJIUTA. Y paBHEHUE
HepHucra.

2. CKopoCTb XUMHYECKOW pEaKIUH, €€ OIpEAeIeHUE, OCHOBHOE KHHETHYECKOE
ypaBHEHUE.

t P=const 3.3agaua. Cxonbko BemiecTBa A (T) Oyner B
TBEPJIOM pacTBope U paciuiase, eciu 200 T
2301~ pacruiaBa, conepixkariero 20 % MoJ1. BelecTa

B oxmaguts 10 TeMieparypsl 230°C . IIpunsaTe
MOJIEKYJISIpHbIE Macchl BelecTBa A u B
paBabiME 120 1 150 1/MO7Bb COOTBETCTBEHHO.

DK3aMeHaAlMOHHBII ouiaeT Ne 16

1. Ompenenenne A G W KOHCTaHTBI XUMHYECKOTO PABHOBECHUS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuii uepe3 3/1C rarpBaHUYECKOro 3JIEMEHTA.

2. IuddepenHimanbHblil METO ONIPEACIICHHS YaCTHOTO U OOIIET0 TMOPSAKOB PEAKIIUN

3. 3amaya. PaccuumTaiiTe naBieHue, NpH KOTOPOM TrpaduT M aJiMa3 HaXOIATCS B
paBHoBecun nipu 298 K. 3Hauenue Ag G anmaza paBHoO 2,9 xJ[x/mMonb, rpadpura — 0 kJ[>K/MOb.
[Tpumure 1oTHOCTM rpadura M anMasza paBHbIMH 2,25 u 3,51 r/cM® COOTBETCTBEHHO M
HE3aBUCALIMMU OT JIaBJICHHUS.

DK3aMeHaAnOHHBIN OmiieT Ne 17

1. Katanu3. OOmime 3akOHOMEPHOCTH KaTalu3a

2. DAEKTPOABIKYIIAs CUJIa TalbBAHMYECKOTO JIEMEHTA. TepMOJIMHAMUYECKUE YCIOBUS
ee ¢opmupoBanua. DJIC ranpbBaHMYECKOrO0 OJIEMEHTa KaK KpUTEpUl HaIPaBICHHOCTH
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHI.

3. 3agava. OnpenenuTe UHTErPAIbHBIM METOJOM MOPAIOK peakuuu A p—>Br)+Cry+Dy
M0 U3MEHEHHIO JaBJICHUS B X0JI¢ peakinu. BeraucauTe cpenHee 3HAYCHHE KOHCTAHTBI CKOPOCTH
peakiuu (V=const, T =298 K), ecnu
t, MuH 0 6,5 13,0 19,9
P-10%,MMa 416 54,5 63,7 74,2

DK3aMeHaAMOHHBbII oOuiaer Ne 18

1. Cmoco0sbl OMpeaAcCICHNUA KOHCTAaHTbl XHWMHYCCKOI'O PAaBHOBECHUA OKHUCIIHUTCIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

2. Hocrynatel xuMuueckoil kuHeTuku. llepuon momypacmana. OmnpeneneHue mopsaka
peaxuu 110 epruoay Mojypacraia

3. 3apauva:

Kakoif KOMITIOHEHT 1 B KAKOM KOJIMYECTBE HYKHO
no6asuth k 200 r cmecu, coaepxamieit 80 % mort.
BeIeCTBA A, YTOOBI TIOJYYUTh a3€0TPOITHYIO CMECH.
[TpuHATH MONEKYISPHBIE MacChl KOMIIOHEHTOB A 1 B
naruriviir 125 11 200 v/MOTE COOTRETCTRAHHO



P=const

DK3aMeHaAMOHHBII ouiaeT Ne 19

1. Kunernueckas cxema ogHOCyOCTpaTHON (pepMEeHTAaTHBHOM peakuuu. BbIBoJ ypaBHEHHUs
Muxasnuca-MeHTeH METOI0M KBa3UCTAlMOHAPHOTO MPHOIMKEHHUSL.

2. IloHsiTHE TATBBAHUYECKOTO JIEMEHTA, OCOOCHHOCTH MPOTEKAHUS B HEM OKHUCIHTEIBHO-
BOCCTAHOBUTEJILHOM PEAKIIMU.

3. 3amaua bumonekynspras peakius A + B — mpoayktei, mis kortopoir [A]o=[Blo,
nporekaeT 3a 10 muayT Ha 25%. CKOIBKO MOTpeOyeTcss BPEeMEHH, YTOOBI peakilvs Mpolnia Ha
50% mpu TOi1 k€ TeMIiepaType.

JK3aMeHAMOHHBIN OmieT Ne 20

1. [loHsTHE raJIbBaHUYECKOTO AJIEMEHTA, 0COOEHHOCTH MPOTEKAHHUsI B HEM OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJILHOMN PEAKIUU.

2. Kunernueckoe ypaBHEHHE IPOCTOM peakIMi BTOPOro MOpsiAKa ¢ pa3HbIMU HadaJbHbIMU
KOHLEHTPALUSIMU PEareHTOB.

3agaua. Paccuuraiite n3MeHeHHe JaBiieHUs,, HEOOXOAMMOE JUIsl U3MEHEHHs TeMIepaTypbl
riasnenus sbaa a 1°C. [Tpu 0°C sHTANBINSA TUIABIECHHUS JTbIA paBHa 333,5 JIx/T,

VY nenpHbIe 00BEMBI )KUIKOM BO/IBI U baa paBHbl 1,0002 1 1.0908 cM>/T COOTBETCTBEHHO.

DK3aMeHaAnOHHBIN omier Ne 21

1. Ilepuon nonypacnaga. OnpeneneHue Nopsiika peakliuy 1o NepruoLy nojypacnana

2. XUMHUYECKHI TMOTEHIMaJl MOHOB, AKTUBHOCTb JJEKTPOJIUTA KaK MOJEKYJISIPHOTO
COCIMHECHUS.

3. 3anauga: AGOf KUJIKOW W Ta3000pa3HOM BOJIBI TIpH 25 oc paBHBI —237,129 u —228,572
k/[>x/MoIb cOOTBEeTCTBEHHO. PaccuunTaiite naBneHue napa BoJs! npu 25 °c

IlepeyeHb BONPOCOB U 3aJaHHUH AJIs1 HOATOTOBKHU K IK3aMEHY
(OIK-1: UOIK-1.1, UOTIK-1.2, MUOMK-1.3; ONIK-2: UOIIK-2.4; UOIIK-5: MOIIK-5.1, MOTIK-
5.2, UOIIK-5.3):

4 cemecTp:

1. TepMOHHHaMquCKaﬂ CHCTEMA, Knaccn(bmcaum[ TEPMOIUHAMHUYCCKUX CUCTEM,
TEPMOJMHAMHYECKHE TapaMeTphbl, ypPaBHEHUS COCTOSHUSA, (QYHKIHH COCTOSIHHS, (QYHKITUH
nporiecca.

2. BHyTpeHHsSS SHEpPrusi, €e COCTaBISIONINE, BHYTPEHHSS SHEPTUs HJCATbHOTO rasa,
BHYTPEHHSIS1 DHEPI sl KaKk (QYHKIUS COCTOSTHUS

3. Pabota u TeroTta kKak ¢GopMmbl mepeaaund BHyTpeHHeW sHepruu. [lepBwlil mpUHIHIT
TEPMOINHAMUKH.

4. PaBHOBECHBI TpoOIIECC.

5. IlpumeHeHue nepBoro MpUHLHUIA TEPMOJUHAMHUKU B M300apHOM M U30TEPMUYECKOM
mpoleccax UaealbHbIX Ta30B.
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6. IlpumeHeHue mepBOro MpUHIMIIA TEPMOJWHAMHMKH B M30XOPHOM M aMa0aTUYECKOM
npoleccax uaeaibHbIX Ia30B.

7. TennoBoii 3¢pexT XuMUIecKoil peakiiu, TeOpeTHIeCKue OCHOBHI 3aKoHa [ ecca.

8. MHcnonp3oBaHue sHTalbNUil 00pa3oBaHUs BEIIECTB W HHTAIBIIUN CropaHus JUis
pacyera TerIoBbIX APPEKTOB XUMUYECKUX PEaKIHiA

9. DHranbnus 00pa3oBaHMs HOHOB B pacTBOpPE

10. 3aBucumocTth TemIoBOro 3¢h@deKkra XUMUYECKOW pEeakiMu OT TEeMIIepaTyphl. 3aKOH
Kupxroda

11. [uka Kapno. [Tonstue snTponuu. Bropoii npuHIun TepMoiMHaAMUKH

12. ®wusnyeckwidi CMBICT OSHTPONMHUH. ODHTPONMUUHBIA KPUTEPUH  HANPABICHHOCTH
IIPOLIECCOB.

13. Omnpenenenne U3MEHEHUS SHTPOIIMM B U300apHOM U M30XOPHOM IIpolieccax.

14. Omnpenenenue U3MEHEHNS SHTPOIIMM B M30TEPMUYECKUX MPOLIECCAX.

15. Omnpenenenne U3MEHEHUS SHTPOIIMH B HEOOPATUMBIX IIpolieccax.

16. VI3mMeHeHUE SHTPONHH XUMUYECKON PEaKIH B 3aBUCUMOCTH OT TEMIIEpaTyphI.

17. Tloctynar Ilnanka. Pacyer abcomtOTHON SHTPOIIUM BELIECTBA.

18. OOwenunennoe Boipaxkenne | u Il npunnumoB tepmoamHamuku. [lonsTne
XapaKkTepUCTHUECKOW (YHKUMU. BHYTpeHHss SHeprust M SHTaJbIMA KaK XapaKTepUCTHUYECKHE
GyHKIMH.

19. ®ynknus ['n66ca u ['enbMronbla Kak XapakTepucTUYeckue pyHKINU

20. 3aBucumocts QyHkmu ['mO6ca oT TEMIIepaTyphl.

21. 3aBucumocts ¢yHkiuu ['n66ca oT naBieHUs

22. dusnyeckwii CMBICI XapakTtepuctuiueckux ¢yHkumid. Dynkumm [ubbca wu
['eapMrosbia Kak KpUTEpUHN HAIPAaBJICHHOCTH U PaBHOBECHS.

23. VYpasuenus ['m66ca — ['enpmrombia

24. Xumnueckuil mnoreHuuan. DyHIaMEHTaJIbHbIE YpPaBHEHUS TEPMOJUHAMUKU IS
OTKPBITBIX CUCTEM.

25. XUMMYECKHI MOTEeHIMAl HIeaIbHOTO ra3a

26. Kpurepwuii HapaBIEHHOCTH W PABHOBECHS B XMMUYECKHUX PEAKIHsIX 10 ['Ho0Cy

27. VYpaBHenue wuzorepmbl Banr-I'opda ans uaeanbHO-ra3oBbIX peakuuil. YcloBHS
PUMEHEHHUS.

28. XuMHUYECKOEe PaBHOBECHE B MIEANbHO-Ta30BbIX peakuusax. Ceasb mexay Kp m AGr
peakuuu. Biusuue 3Haka u 3Ha9enus AG®r Ha MOJI0KeHHE PaBHOBECHS.

29. Koncrantsl paBHoBecus Ky, K, K, , ux cBs3b ¢ Kp

30. Pacuer paBHOBECHOTO COCTaBa XMMHUYECKOM peakIUM IO 3HAYEHUIO KOHCTAHTHI
paBHOBecus (uepes 0).

31. Pacuer paBHOBECHOIO COCTaBa XMMHUYECKOH peaknMM MO 3HAYCHHIO KOHCTAHTHI
paBHOBecus (depes &).

32. Tpunmun Jle-lllatense. BrusHue naBneHus u o0beMa Ha MOJIOKEHHE PABHOBECHS.

33. BnwusHue Temmeparypbl Ha KOHCTaHTY PAaBHOBECHS U TIOJI0KEHNUE PaBHOBECHSI.

34. VYpaeuenue nu3zo0apel Bant-I'opda. OnpenencHue TerioBoro 3¢pdekra XUMUYECKOM
peaKuy Mo TEMIEPATYPHOU 3aBUCUMOCTH KOHCTAHTBI PABHOBECHSL.

35. XumHuecKkoe paBHOBECHE B T€TEPOTCHHBIX PEAKIUAX C yIaCTHEM Ta30B.

36. PactBOpbI HEANEKTPOIUTOB. CIOCOOB! BBIpa)KEHHs COCTaBa pacTBOPOB. CBSA3b MEXIY
MOJIBHOM JTOJIEW U MOJISIPHOCTBHIO (MOJISUTBHOCTBIO) pacTBOpa

37. MeXMoJeKyIsIpHble B3aUMOJICHCTBHS B PACTBOPaX HEJIEKTPOIUTOB

38. TlaprmansHbIe MOJBHBIC BeTHUUHBI. Y paBHeHUs [ m60ca-/lrorema

39. Merox OTpPEe3KOB B ONPEAETICHUN NapHaTbHBIX MOJbHBIX BEITHUYUH

40. Krnaccudukanus paCTBOPOB HEIJIEKTPOIUTOB.

41. XuMHuYecKMH MOTEHIMad KOMIIOHEHTOB HACAIbHBIX PACTBOPOB HEAIIEKTPOJIUTOB.
OC00EHHOCTH CTaHIAPTHOTO COCTOSIHHSI PACTBOPEHHOTO BEIIECTBA B OECKOHEUHO Pa30aBICHHOM
pacTBope.
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42. TepMoauHAMHUYECKHE 3aKOHOMEPHOCTH OOpa3OBaHMs  HJCAIBHBIX  PacTBOPOB
HEBJIEKTPOJIUTOB.

43. 3axon Payms.

44, 3axon ['enpm.

45. 3akoH pacnpenenenus Hepuera. DxcTpakuust.

46. Ocmotuueckoe aaBieHue. YpaBaenue Bant-I'odda

47. KomnuraTuBHblE CBOWCTBA pacTBOPOB  HEJNETydyux BewiecTB. Kpuockomus.
D0yIHOCKOIIHS.

48. PeanbHble pacTBOPBHL. AKTHBHOCTb, KOI()(UIIMEHT AaKTHUBHOCTH. XHMHUYECKHUN
HNOTEHIMaJ KOMIIOHEHTOB pEaJIbHOTO0 pPAacTBOpa HENIEKTPOIUTOB. CrocoObl omnpeaeaeHus
KO3 UIMEeHTa AKTHBHOCTH.

5 cemectp:

1. IlpaBuno a3 I'mubG6ca (moHsTHsS (a3bl, BapUAHTHOCTH CHUCTEMBI, KOMITOHEHTA
CUCTEMBI).

2. Tepmomunamuueckoe ycioBue cTa0MIBHOCTH (a3 u (pa3oBOro paBHOBECHS.

3. JluarpamMMmbl COCTOSIHMSI B OJHOKOMIIOHCHTHOW cucTteMe. YpaBHenume Kiaysmyca-
Knaneiipona.

4. @a30BbIll NEpPExXos KUJKOCTh —> Iap B OJHOKOMIIOHEHTHOM CHCTEME, pacdeT
SHTAJbIIMM UCHAPEHUs, OIpPEHCICHUE TEeMIEepaTypbl HOPMAJIbHOIO KHUIIEHUS, JHTPOIUU
ucnapenus. Kputnueckue sBieHus.

5. Tepmomunamuka ¢a3zoBoro nepexoja TBepaoe Tteiao—map. OnpenerieHne dHTATbIUN
cyOnumanuu, TeMnepaTypbl CyoIuMaIum.

6. DHAHTHOTPOIHBIC MOJIUMOP(HBIE MPEBPAIICHUS B OJTHOKOMIIOHEHTHBIX CHCTEMAaX.

7. MonotpomnHbie TOTUMOPQHBIE TPEBPAICHHUS B OJHOKOMIIOHEHTHBIX CUCTEMAaX.

8. JluarpamMma TUIaBKOCTH OWHAPHOW CHUCTEMBI C HEOTPAHHMYCHHOW PacTBOPUMOCTHIO
KOMIIOHEHTOB B KUJKOM COCTOSIHUU U OTCYTCTBHEM PAaCTBOPUMOCTH B TBEPJOM, 0€3 00pazoBaHus
XUMHUYECKUX COCTMHEHHUM U TBEPJIbIX PACTBOPOB.

9. JluarpaMMbl TUIaBKOCTH OWHAPHOW CHUCTEMBI C HEOTPAaHUYCHHOW PacCTBOPUMOCTHIO
KOMITOHEHTOB B JKHUJIKOM COCTOSTHUU M OTCYTCTBHEM PacTBOPUMOCTH B TBEPJOM, C 0Opa3oBaHUEM
XUMUYECKUX COCTMHEHUH, MIIABSIINXCS KOHTPYIHTHO 1 MHKOHTPYJHTHO.

10. /ImarpamMmbl IUIaBKOCTH OWHAPHON CUCTEMBI C HEOTPAHWYCHHOW PacTBOPHUMOCTHIO
KOMIIOHEHTOB B JKHUJIKOM COCTOSIHUM U OTPAaHUYEHHOW PACTBOPUMOCTHIO B TBEPJOM COCTOSIHUU C
00pa3oBaHNEM IBTEKTUKHU U TIEPUTCKTUKH.

11. dumarpamMmbl TUTaBKOCTH OMHApHOM CHCTEMBI C HEOTPAHUYEHHOW PACTBOPHUMOCTHIO
KOMITOHEHTOB B KHUJIKOM COCTOSIHUHM M HEOTPAHHMYEHHONW PACTBOPHUMOCTBIO B TBEPJIOM COCTOSIHUH.

12. /lmarpamMmbl COCTOSIHHSI ~ JKUOKOCTh —> Tlap B OWHApHOW cHUCTEME JeTy4uX
HEOTPAaHUYEHHO CMEIIMBAIOIIUXCS KUAKOCTEH (UeanbHbIe U PEabHBIE PACTBOPHI)

13. Teoperuueckrie OCHOBBI (PPAKIIMOHHON MEPETrOHKH B OMHAPHBIX CHCTEMaX. 3aKOHBI
['n66ca-Konosanoga.

14. CxopocTh XUMHYECKOW peakIMH, €€ OMNpeJeleHne, OCHOBHOE KHUHETHYECKOe
ypaBHEHHE.

15. TlocTynatbl XUMUYECKON KMHETUKH.

16. quddepeHIMATBHBIA METO]T ONPEACICHUS YaCTHOTO MOPSIKA PEAKITUU

17. quddepeHnmanbHbIi METO T OTpeAeNieHuUs OOIIETO MOPSIKA PEaKIIuu

18. Kunernueckoe ypaBHEHHUE ITPOCTOM PEAKIIMH TIEPBOTO U BTOPOTO MOPSIIKA C PABHBIMU
HayaJIbHBIMHM KOHIICHTPALIMSIMU PEAr€HTOB.

19. Kunernueckoe ypaBHEHHWE TPOCTOH pEaKkIWd BTOPOTO TIOPSAIKA C Pa3HBIMH
HayaJIbHBIMHM KOHIICHTPALIMSIMU PEAr€HTOB.

20. Kunetnyeckoe ypaBHEHHE TIPOCTOM pEAKIMH TPETheTO TOPSAJAKAa C PaBHBIMHU
HAYaJTbHBIMU KOHIIEHTPALUSAMHU peareHToB. VHTerpanbHbIN METO]] ONpeIeTIeHIs O0IIEeTo MOpsIKa
peakuuu.
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21. Tlepuon nonypacnaaa. OnpenenaeHre NOPsIKa PEaKLUy 110 EPHOAY MoIypacnaa.

22. OO6parumas peakius MepBoro MmopsiaKa

23. TlapannenbHas peakiys MEPBOro MOPSIKA ¢ OOIIIM peareHTOM

24. TlocnenoBaTenbHas peakiys MepBOro NOPSAKa.

25. IlpubnmxeHHble METOJAbl B aHAINW3€ KHHETUYECKUX CXEM XUMHUYECKUX PEaKIIHi.
Meton bonenmreiina.

26. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW pEaKIuu OT TeMmieparypbl. llpubmmkeHHOoe
npaBuio Bant-I'odda u ypaBHeHue AppeHuyca.

27. Dueprus aktuBaiuu. OrmnpeneneHue -HHEPTUM aKTUBAMM MO0  TEMIIEpaTypHOMH
3aBHCHUMOCTH KOHCTAHTBI CKOPOCTH XUMUYECKOU PeaKIuu.

28. IloBepXHOCTh NOTEHIMATBHON SHEPruU. DHEPreTHUeCKud mnpoduiab XUMHUYECKOH
peakuuu. [IyTh XUMUYECKON peaKInu.

29. OCHOBHBIE TOJIOKEHHUSI TEOPUU AKTUBUPOBAHHOTO KomIuiekca. OCHOBHOE ypaBHEHHE
TEOpUHU aKTUBUPOBAHHOTO KOMILIEKca (6€3 BBIBOJA).

30. TepmomuHamuyeckass (opma ypaBHEHHS TEOPHH AKTUBHPOBAHHOTO KOMILIEKCA.
OnpezneneHue napaMeTpoB aKTUBALUH.

31. Karamms. O0mmme 3aKOHOMEPHOCTH KaTaau3a.

32. Kunernueckas cxemMa OJIHOCYOCTpaTHOW ¢epMeHTaTUBHOW peakuuu. BbiBoa
ypaBHeHHs: Muxasnca-MeHTeH METOI0M KBAa3UPABHOBECHOTO MPHUOIMKEHHS.

33. Kunernueckas cxema OJHOCYOCTpaTHOM ¢epMeHTaTUBHOW peakuuud. BriBoa
ypaBHeHHss Muxasmca-MeHTEeH METOI0M KBa3UCTAIMOHAPHOTO MPUOIKEHHSL.

34. TloHsATHE ANEKTPOXUMUYECKOTO MOTEHIIMaNa, HIOHHOM CHUIIBI pacTBOPA AJIEKTPOJIUTOB,
ypaBHeHue J[30as1- XtoKKels.

35. Xumuueckuil TMOTEHIMAl HOHOB, AaKTUBHOCTH OJIJIEKTPOJIUTA KaK MOJEKYISIPHOTO
COCIMHEHUSI.

36. DneKTpoAHbIN MOTeHIHAT Ha Mex(pa3HOH rpaHuile MeTam/uoH MeTalia B pacTBOpE.
[TpuunHbl 00pa3oBaHus.

37. TloHaTne TaNbBaHUYECKOIO DJIEMEHTA, OCOOCHHOCTH MpPOTEKaHWs B  HEM
OKHCITUTEITbHO-BOCCTAHOBUTEIHLHON PEaKIUH.

38. DnexTpoABMXKYIIAs CHJIAa FaJIbBAHUYECKOTO JIeMeHTa. TepMoAMHaMUYeCKHUe YCIOBUS
ee popMUpOBaHUS.

39. DnexTpoABMXKYIIAs CUjla TajJbBaHUYECKOIO 3JI€MEHTa KaK KpUTEpUH HapaBIE€HHOCTH
OKHCITUTEITbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.

40. Ompenenenne A G ¥ KOHCTaHThl XMMHUYECKOI'O PAaBHOBECUS OKHMCIMTEIbHO-
BOCCTaHOBUTENbHBIX peakiuil uepe3 J/1C raqpBaHUYECKOro 3J€MEHTa

41. 3aBHMCHMOCTb 3JIEKTPOIHOIO MOTEHIMANA OT KOHIEHTPALUU 3JIEKTPOJIUTA. Y paBHEHHUE
HepHcra.

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