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XHUMHUECKOE
paBHOBecHE. 3aKOH
JIENCTBUSI Macc.
CraHaapTHBIN
n300apHbId
MOTEHIIUAT PEaKLIHH.
KoncTauTe!
pasHoBecust Kp, Kc,
Kx. YpaBuenus
H30TEPMBI, H300apbl U
nU30X0pel BaHT-
Todbda. Kpurepuu
XHMHUYECKOTO
paBHOBECHSI.
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Pe#iTunr-
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No 2

OOuue cxembl
pacuéTOB XUMHYECKUX
paBHOBecHil. MeTo

Témxuna-IlIBapumana.

Pacuér cocraBa
PaBHOBECHOH CMECH
10 KOHCTaHTe
DPaBHOBECHSL.
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®da30BbIE PaBHOBECHS.
[TpaBuno ¢a3 ['ubdoca.
JuarpamMmsbl
COCTOSIHUS
OJTHOKOMITOHEHTHBIX
CHCTEM.
JIByXKOMIIOHEHTHBIE
cucteMbl. CHCTEMBI ¢
o0pazoBaHHEM
XHUMHUYECKOTO
COETMHEHHUS U C
o0pa3oBaHHEM
TBEPIBIX PacTBOPOB.
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17

18
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Tepmoaunamuxka
pacTBOPOB
Konnenrtpauuu.
VYpaBuenue ['ubd0oca-
Jlrorema. 3aKOHBI
Payns u ['enpu.
3axons! KonoBasosa.
O0yIHOCKOIIUYECKU T
U KPHOCKOIIHYECKHUH
addext. 3akoH
pacrpeeeHusl.

18
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PetiTunr-
KOHTPOJIb
Ne 3

Bcero

36

108

24/33

3auéT

XuMuueckas
kuHeTHKa. CKOPOCTH
XUMHUECKUX PEAKLIUi.
DyeMeHTapHbIe
XHUMHYECKHE PEaKIIHH;
KUHETHYECKOe

10
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ypaBHEHUE CKOPOCTH.
Peanbuble
XHUMUYECKHE
nporeccsl. [Topsmox
peakuu. Onucanue
XMMHYECKUX peaKlui
mrdhepeHnaIbHBIMU
ypaBHEHUSMH.

10

HeoOpaTtumele
peaxIuu NepBoro u
BTOPOTO, TPETLETO U
N-HOTO MOPSAJIKA.

3-4
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MeTobl OIIpeaeICHUS
HOpsIAKA PEAKIHH.

10

2/25

3aBHCHUMOCTD
CKOPOCTH PEaKLUU OT
TEMIIEPaTyphl. 3aKOH
AppeHnuyca. DHEprus
aKTHBALUHU.
DHepreTuyeckas
JuarpaMma
XHMHYECKOU peaKIuH.

7-8
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PeliTunr-
KOHTPOJIb
Nel

MexaHusm
XUMHYECKUX peaKIHi.
Teopus aKkTUBHBIX
coynapeHuii. Teopus
AKTHUBUPOBAHHOTO
KOMIUIEKCA.

10

10
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14

Karanutudeckue
peaklUu U X
MEXaHU3M.
Karanuzatopel,
IIPOMOTOPBI,
HUHTUOUTOPBI.
['oMoOTeHHBIN KaTaaus.
["eTeporenHbIi
KaTaJH3.
DHepreTuyeckas
JarpaMma
reTepOTreHHOTO
Karajusa.

11-
14

20

Peiitugr-

KOHTPOJIb
No 2

15

OCHOBHBIE IOHATHUS
AIIEKTPOXUMHUH.
DNeKTPOXUMHUECKHE
peakluu. 3aKOHBI
dapanes. Teopus
Appenuyca. Y nenapHas
¥ SKBHBAJICHTHAS
3JIEKTPOIIPOBOIHOCTE
JNIEKTPOIUTOB.
MeTob! H3MEPEHUS
3IEKTPOMPOBOAHOCTH.
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16
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DIeKTPOXUMHUUECKHE
3IIEMEHTBL. D.J1.C.
[TpaBuia moCTpOEHHUS
AIEKTPOXUMHUUYECKUX
neneit. Mzamepenue
3.1.c. HopmanbHeie
sneMeHThl. CTpoeHue
TPaHULBI IIEKTPOJI-
pactBop. J{BoiHOMI
9JEKTPUUYECKHUH CIIOM.
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1/100

17

VYpaBuenue HepHcra.
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MOTEHLHAJIBL.
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BTOPOTO poaa. Buael
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COJEPXAHMUE KYPCA

KJIACCHUHYECKASI TEPMOJUHAMUKA

1. Beenenue

@OU3UKO-XUMHUECKUI [MOAXOA K OMMCAHHIO MPUPOIBl. TepMOAMHAMHUKA Kak Hayka. DH3HKO-
XMMHYECKHE CHCTeMBI. VX Kiaccupukanus.

2. TepmonuHaMHYecKkoe OMHCAHHE XHMHYECKHX cHcTeM. IlepBblii 3aKOH TepMOIHMHAMHKH.
Tepmoxumus

[TapameTpbl cocTOsSiHUSI U (YHKIHH COCTOSIHMS. OKCTEHCHBHBIE M HHTCHCHBHBIE CBOMCTBa.
YpaBHEHHE COCTOSIHHUSI HJICaTbHBIX Tra30B. DU3UKO-XMMHYECKHE IIPOLIECCHl M MX KIACCU(pHUKAIUSL.
PaBHOBeCHBIE M OOpaTUMBbIe MpPOLECCH.. PaBHOBECHOE M cTallMOHApHOE cocTosiHue. DYHKUHU Mepexo/a.
HyneBoii 3akoH TepMoaAuHaMHUKU. TemmnepaTypa. BayTpenHss sHeprus. Tennota u padora. [lepBrii 3akoH
TEPMOJMHAMHUKH. Teriora H30XOpPHOTO U H300apHOTO IPOLECCOB. DHTAIbMOHUS. [emIoéMKOCTE.
CTaHIapTHBIE MOJIbHBIE BEJIMYHHBL. PaboTa pa3ﬁHqHLIX npoueccoB. Tepmoxumust. 3akoH ['ecca. Tennossle
>Q(EKTHl XUMHUECKHX peakuuil U (pa3oBBIX IepexooB. Tem1oTel pacTBopeHus. 3akoH Kupxrodoa.
Kanopumerpus.

3. DuTponus. Bropoii 3akoH TepmMoauHaMuKki. TepMoaHHaAMHYecKHe MOTEHITHATBI

Pacnipenenenue sneprun. Cratuctuyeckoe odocHoBanue sHTponuu. @opmyna bonsimana. Bropoit
3aKOH TepMoauHamMuku. CTaHJapTHBIE MOJIbHBIE SHTPONHU. lemmepaTrypHash 3aBUCUMOCTb JHTPOIHUU.
DHTPOIHsI CMEIIEHHUs; SHTPONHUs (a3oBbIX ImepexoaoB. CaMOmpoH3BONIBHOCTH IMpoueccoB. Kpurtepuit
CaMOTIPOM3BOJIBHOCTH ~ H30TEPMHMUECKHX  IpoueccoB.  [M3o0apHo-u3oTepMuueckuifi U H30XOpPHO-
H30TEPMUUECKUM MOTeHIMaAbl. MakcumanbHas M MakKCHUMajlbHasg Ioje3Hass padora. AOCOIIOTHBIE
SHTponuH. TpeTuil 3aKoH TepMOAUHAMHUKH. [ J1TaBHOE ypaBHEHHE TEPMOJMHAMHUKH (OOBEIUHEHHBINA 3aKOH)
JUTSE 3aKPBITBIX M OTKPBITHIX CHCTeM. XUMUYECKUI MOTeHIHal. XapaKTepucTUUecKue (PyHKIUU. Y paBHEHUE
['u60ca-I'enbMronplia. 3aBUCUMOCTh  XMMHUYECKOrO IIOTEHLMana OT [aBJACHHA W KOHLEHTPAIHH.
OyruTuBHOCTL U aKTUBHOCTb. TepMoauHaMuKa (a3oBbIX repexonoB. Y paBHeHue Kianeiipona-Kiaysuyca.
®az0BbIe NEPEXObI IEPBOIO M BTOPOTO poja. 3aBUCUMOCTH J@BJICHHS HACBHIIICHHOTO Mapa KHIAKOCTH OT
temneparypsl. Pabora wu3oTepMuyeckoro M aauabaTHYecKOro pacliUpeHHus (cxkarus). Y paBHEHHE
anuabatsl. Huka KapHo.

4. YueHne 0 XHMHY€CKOM PAaBHOBECHH

3akoH aeiictBus Macc. CTaHIapTHBIN H300apHbIi nmoTeHnuan peakiuu. Koncrante! paBHoBecHs K,
K., K. YpaBaenue uzorepmbl Baut-I'opda. ['ereporennsie paBHOBecHs. Y paBHEHHUS H300apbl H H30XOPHI
Bant-I'obda. Biausgnue mgaBieHus U KaTalM3aTropa Ha paBHOBecue. KpUTepuH XHMHYECKOTO PaBHOBECHSI.
[punnun Jle-Illarense-bpayna. OOuue cxembl pacyéTOB XHMHUUYECKHX paBHOBecuil. Meton TéMKuHAa-

[IBapumana. Pacuér cocTaBa paBHOBECHOH CMECH 110 KOHCTAHTE PaBHOBECHS.



5. ®a3oBble pAaBHOBECHUS

[Touste © KommoHeHTe, (aze, uwmcie cremeHed cBoOomel. IlpaBuino ¢a3  ['ubbca.
OIHOKOMITOHEHTHBIE CUCTEMBI. JlHarpaMMbl COCTOSHHUS OJHOKOMIIOHEHTHBIX CHUCTEM. J[ByXKOMIIOHEHTHBIE
cucteMbl. Tepmuyeckuii aHanu3. CHCTEMBI ¢ 00pa30BaHHEM XHMHYECKOTO COEIMHEHHUS, ILIABALIHECS
KOHTPYSHTHO M HHKOHTPY?HTHO. JIBYXKOMIIOHEHTHBIE CHUCTEMBI C HEOTPAHMYECHHOH U OrpaHHUYEHHOI
pPacTBOPUMOCTBHIO KOMIIOHEHTOB. TBEpABIE paCTBOPBHIL.

6. TepmoauHaMuUKa pacTBOPOB

Ocnosuble noHATHA. KoHueHTpanuu. IlapuuanbHble MOJBHBIE BETHUYHHBL YpaBHeHue I ubOca-
Hrorema. 3akonsl Payis u ['enpu. Mineansnele 1 npeaensHo pa30aBieHHbIE paCTBOPHL. PeanbHble pacTBOPEL
[TonoxkurenpHble M OTpULATENIbHBIE OTKJIOHEHHs OT 3akoHa Payns. 3axonsl  KoHoBasoBa.
O0y/THOCKONHYECKUI U KpHOCKOIHMYeCKHH 3(dext. PacnpeneneHne pacTBOPEHHOTO BEIECTBA MEKILY
JABYMS HECMEIIMBAIOIIUMHUCS KHIKOCTAMH. DKCTpakuus U3 pactBopoB. Ocmoc. OcMOTHUECKOE AaBICHHE.

CoBepLIeHHBIE H peryJIsipHbIe pacTBOPEI.

XNUMHUYECKAS KHHETUKA

7. ®opManbHasg KHHETHKA

CKOpOCTH XUMHYECKHX PeaKluil. DleMeHTapHble XUMHYECKHE PEaKI[Hi; KHHETHYECKOE YPaBHEHHE
ckopocTi. MoitekysipHoCTh. [lpsamas u oOpaTHas 3amayu KHHETHUKH. PeaibHble XUMHYECKHE MPOIECCHI;
KHHETHYECKOE YPAaBHEHHE CKOPOCTH 3TUX peakuuid. Ilopanok peakunu. OnucaHHe XHMHYECKHX peakluii
nipdepeHuMaTbHbIME ypaBHeHUAMU. IIpamas u oOpaTHas 3amayd KHHETHKH [ PEealbHBIX peakIuii.
Heobparumble peakiiu MepBOro H BTOPOro, TPETHETO M N-HOTO HOPsiaka. MeToabl OnpeeieHus IopsIKa
peakuuu. 3aBUCHMOCTH CKOPOCTH PEaKklIUH OT TEeMIepaTypbl. 3akoH AppeHuyca. DHEprus aKkTHBAIHH.
DHepreTuyeckas auarpaMMa XUMHYECKOH peaKiuu.

8. MexaHH3M XHMHYECKHUX PeaKIuil

OcCHOBBEI MOJIEKYJIAPHO-KMHETHYECKOH TEeOpHH. buMonekynsipHble peakuuu. TeopHs aKTHBHBIX
coymapeHuii. Teopust akTHBUPOBAaHHOT'O KOMILIeKkca. CpaBHEHHE JIBYX TEOPHIA.

9. Kataau3

Karaiutuieckne peakimu u ux mexanusm. CBoHcTBa KaTanu3aTtopos. [I[pOMOTOpEI; HHTHOHTODSL.
OHeprus aKTUBALMK KaTaIUTHYECKUX U HEKATATHTHUYECKHX peakuuit. oMOreHHbIH kataiu3. MexanusM u
TEOpHUsl TOMOTCHHOTO Karajiu3a. I'ereporenHslli KaTanu3. Karanu3atopsl Ijis Ie€TE€pOreHHOIO KaTalm3a.
MexaHu3M reTeporeHHO-KaTaJIuTHYECKUX PeaKluil. DHepreTuyeckas JuarpaMMa reTeporeHHOro KaTajinsa.

Kunernueckas u nuddysnonnas 001acTH reTeporeHHO-KaTaIu THIECKOro IpoIiecca.



SJIEKTPOXUMMA

10. PacTBOpPBI 3J1€KTPOJIHTOB

OCHOBHbIE MOHATHSA JJIEKTPOXUMHEHU. [IpOBOIHHKM MEPBOTO U BTOPOTrO POAa. DIEKTPOXHMHUYECKHE
peakiuu. 3akonbl @apanes. Teopus IEKTPOIUTHYECKON aucconmanuu Appenuyca. KoapdumueHT
AKTUBHOCTH 3JIEKTPOJMTOB. YJENbHas M SKBHBAIEHTHAs 3JIEKTPONPOBOJHOCTEL 3JIEKTPOJIHUTOB. MeTOxbI
M3MEPEHHs 3JIEKTPONPOBOJHOCTH. 3akoH pasBeneHus OcrtBanbaa. TepMoauHaMuuyeckas KOHCTaHTa
mucconuanuu. CTeneHpb IUCCOLUaLH.

11. D1eKTPOABHIKYIIHE CHJIBI

DJIeKTpOXUMHUYECKHE  3JeMeHTBl. J.a.c. Ckadku noreHuuanos. IlpaBuina  mocTpoeHwus
SIIEKTpOXUMUYecKux Ieneil. M3amepenue a.n.c. HopManbHble snemMeHTbl. CTpOeHUE TpaHHULBI 3IEKTPOI-
pactBop. J[BoitHOH s1exkTpuueckui ciaoi. YpaBHeHue HepHcra. DIeKTpOAHBIE MOTCHUMATBL DIEKTPOIBI

CpaBHEHHS. DIEKTPOIBI IEPBOTO U BTOPOTO Poja.

10
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JIABOPATOPHBIE PABOTBHI

OmnpeesieHre HHTETPATBHOM TEIIOTE PACTBOPEHHS COJICH.

OnpeeneHre TOBEPXHOCTHOTO HATKEHHS KUIKOCTH.

Pedpakromerpus.

Kpuockomnust u 50yIITHOCKOIIHS.

Omnpenenenre K03 (UIMEHTa paclIpeleIeHUs BElIeCTBA MEXKIY [ABYMS
JKATKOCTSIMH.

[anpBaHHUYECKHE 37I€MEHTHI. MI3MepeHue 3.1.C. U 3JeKTPOIHBIX IOTEHIIUATIOB.
[ToreHmoMeTpudeckue uaMepenus (pH-merpus).

V3amepenue 371eKTPOIPOBOTHOCTH PaCTBOPOB DIIEKTPOIUTOB.

OrmpeiesieHre MOPsIKa peaKkIiy 10 BpEMEHH oTypaciaza

. Kunetnka pasnoskeHus epokcuaa BOAOPoa.

. HccaegoBanue KHHETUKU pC€aKu HOAWPOBAHUA allCTOHA.

KuneTnka peakiiui OMBLUICHHS CI0XKHOTO0 3(pupa MEN0YBIO.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MH

HECMCIINBArOIIMTHUMHCsI

M3noxeHne TEOPETHUECKOr0 Marepuaja OCYIIECTBISETCS C IPUMEHEHHEM DJIEKTPOHHBIX CPEICTB

oOy4deHus.

HexoTopele pa3znensl TEOPETHYECKOIO Kypca pacCMaTpUBAIOTCSI C MCIIOIB30BAHUEM OIEpeKaroIneii

CaMOCTOSITEIbHOU pa6OTBIZ CTYACHTBI IIOJYYalOT 3aJaHhu€ Ha H3YUYCHHUC HOBOIO Marepuaja OO0 €ro

H3JIOKCHHS Ha JICKIIHH.

Wcnonp3yloTcss akTUBHBIE W HMHTEpPAKTHBHBIE (GOpPMBI OOY4YEHHS: KOMIIBIOTEPHBIE CHMYJISIIHH

BBIYHCIHTCIIBHBIX aJITOPUTMOB, pa360p KOHKPETHBIX IIPHMEPOB IS paCCMaTpUBAEMBIX aJITOPHUTMOB. HpI/I

YTEHHH JICKITUH MOTYT IPHUMEHSATHCS SKCIIPOMTHBIC IICUXOJIOTHYECCKHE OTIOOBI.

]__IJ'ISI OOCHKH OCBOCHHS TCOPETUHCCKOIO MaTepHajia CTYACHTAMH HCIIOJB3YIOTCSI ITHCbMEHHBIE

KOHTPOJIbHBIE Pa0OThl U YCTHBIH OIpOC.
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6. OLIEHOYHBLIE CPEACTBA /s TEKYIIETO KOHTPOJIA VYCIEBAEMOCTH,
HPOMEXYTOYHOM ATTECTAIIAU IO UTOIAM OCBOEHHUSI AUCHUIIJIMHBI H
YYEBHO-METOJUYECKOE OBECIIEYEHHUE CAMOCTOSTEJBHOM PABOTBI
CTYAEHTOB.

KoHTpo/ibHbIe BONPOCHI AJIs1 NPOBeIeHHS PeHTHHI-KOHTPO.Is. 4-i cemecTp
PeiiTuHr-koHTpO.IH Nel

TepmonuHaMUYECKHE CUCTEMBI U UX KJIACCU(DUKAIHSL.

PaBHOBECHOE, HEPAaBHOBECHOE U CTAllHOHAPHOE COCTOSIHUE.

VIHTeHCHUBHBIE U SKCTEHCHBHEIE CBOHCTBA TEPMOJUHAMUYECKIX CHCTEM.

[TapameTpsl cocTOSIHUS U QYHKIIUHU cOCTOsIHUS. MaTemaruueckas o0paboTka (QyHKIIUM COCTOSTHHS.

CaMOoIpou3BOIbHBIC U HECAMOIPOU3BOJIBHEIE TPOIIECCHI.

PaBHOBeCHBIE, HEPaBHOBECHEIE H 0OpaTHMBbIE IIPOIECCHI.

@OyHKIMU COCTOSIHUS W (QYHKIHH Iepexoga. Marematuueckas oOpaboTka (GYHKIHH COCTOSHHS

byHKIHH nepexona.

BHyTpeHHsIst 3HEprHUs, TEIUIOTa U paboTa.

[TepBblii 3aKOH TEPMOIHMHAMHKH.

TemtoTa mporecca npu NOCTOssHHOM 00bEMeE. TeII0EMKOCTB.

TemnoTa mponecca npy MOCTOSHHOM JaBJACHUU. DHTANBNUS. TemI0EMKOCTb.

Tem10éMKOCTh. 3aBUCHMOCTD TEINIOEMKOCTH OT TEMIIEPATYPBIL.

: HOpMaHLHBIe U CTaHAAPTHBIC YCJIOBHUSA. CTaH,HapTHOC COCTOSIHHE. CTaHI[apTHBIe MOJIBHBIC SHTAJIBIIHH.
14.
15.
16.

Tepmoxumus. 3akoH ['ecca U ClI€ICTBUS U3 HETO.
TemnoTa 06pa3oBaHus, CrOpaHUs, PACTBOPEHHUS, TEIUIOTA (Ha30BBIX IEPEXO/I0B.
.3axonb! Kupxrodda. Tenmo€MKoCTb.
PefiTHHI-KOHTpOIBL Ne2
Pacnpenenenue snepruu. DuTponus. Gopmyina Boiaslimana.
OHTponus. Bropoii 3aKkoH TepMOIHHAMHKH.
3aBHCHMOCTB SHTPOIUH OT TeMIEepaTypsl. DHTPOIHS (Pa30BbIX IEPEXOI0B.
Kputepuil camMOIpOU3BONIBHOCTH IIPOLECCOB. VI30XOpHO-H30TEpMUYECKHH Mporece. MakcuMmaibHas
paborta.
Kpurepuii caMonpor3BOIEHOCTH NpolieccoB. M300apHo-u3oTepmuueckuit npouece. Iloesnas pabora.
AbconmoTHas dHTponHs. TpeTHi 3aKOH TEPMOIHHAMUKH.
OObearHEHNE IEPBOTO H BTOPOT0O 3aKOHOB. [IOHITHE O XUMHYECKOM IIOTEHITHAIE.
3aBHCHUMOCTb G OT TeMIEpaTypsl U OT JaBjieHus. Y pasHenue [ ub6ca-I enpMrobLa.

Tepmoaunamuka (pazoBbIX nepexooB. Y pasHenue Knaneitpona-Kiaysuyca.
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PeiiTuHr-KoHTpOIb N3

3axoH geicTus Mace. Koncranta pasHosecus &, . CTaHapTHBIL H300apHBIH OTEHIMAN PEAKIIHH.

Koncrantsl paBHoBecHst k, U k. CBA3b MEXIy TpeMs KOHCTAHTaMH.

Vpasrenue u300aps! Bant-I'odda u u3oxope! Bant-I'odda.

Cwmemenue pasHosecuit. [Ipunuun Jle-Illarense — bpayna.

[TpaBuio a3 ['n66ca. OTHOKOMIIOHEHTHBIE CUCTEMBEL.

JIByXKOMIIOHEHTHBIE CHCTEeMBL. TepMuueckuil ananus. JluarpaMMbl COCTOSHHUS.

JluarpaMMBbl COCTOSIHUSI CHCTEM € 00pa30BaHUEM XUMHUECKOTO COCTUHECHHUS.

JluarpaMMBbl COCTOSIHUSL CUCTEM C 00pa30BaHUEM TBEPIBIX PaCTBOPOB.
KoHTpoibHbIE BONIPOCHI 1151 IPOBeeHHs PeliTHHI-KOHTPOJIs. S-if cemecTp
PeiiTuHr-xonTpo.Ib Nel

CKOpOCTh XUMHUECKOH peaKIuu.

JuddepennuanbHOe ypaBHEHHE CKOPOCTH.

DeMeHTapHas XUMHUYECKast peaklysl U peabHble XUMHUECKUE ITPOLIECCHL.

Kunetnyeckoe ypaBHEHHE CKOPOCTH JIEMEHTAPHOH cTaauu. MOIEKyISIpHOCTb.

KuneTtnueckoe ypaBHeHHE CKOPOCTH pealibHOM peakiuu. [lopsiok peakiuu.

HeoOpatumas peakuus nepsoro nopsiaka. Bpems nonypacnaza.

HeoOpatumas peakius BTOporo nopsiika. Bpemst nomypacnana.

HeoOpatumas peaxuus n-oro nopsiaka. Bpems nomaypacnajga.

OOpaTHMbIe peaKlUu.

. MeToze! onpeneneHus nopsiaKa peakLum.

PeliTHHr-KOHTPOJIb N2
3aBUCHMOCTH CKOPOCTH PEAKIIHH OT TeMIIepaTyphl. 3aKoH AppeHuyca.
DHepreTuyeckas AuarpaMma XUMHYEeCKOM peakIii. DHCPIrHsl aKTHBAIHH.
MexaHu3M XUMHUECKUX peaKkuil. BUMOJIEKyIsIpHbIE pEaKIUH.
Teopust akTUBHBIX COYIapEeHUH.
Teopust akTHBUPOBAHHOTO KOMILJIEKCA.
Kartanutuyeckue peakiui U X MEXaHHU3M.
Karanuzatopsl, mpoMOTOpPbI, HHTUOUTOPEI.
DOHeprus akTUBALUH KaTATUTHYECKUX U HEKATATHTHUECKUX PEAKIIHA.
["'oMOreHHbIH KaTaaus.
["eTeporeHHbIi KaTATH3.
DHepreTuyeckas JuarpaMma reTeporeHHOro KaTajiusa.
PefitTunr-konTpoJan Ne3
OcCHOBHEIE OHATHS 3JEKTPOXUMHUH. [IPOBOTHUKH TIEPBOTO H BTOPOTO pojia.

DIIeKTpoXHMHUYECKUE peakiuu. 3akoHbl Qapanes. Teopus Appenuyca.
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VY nenpHAas U SKBUBaJEHTHAS 3JEKTPOIPOBOAHOCTE JJICKTPOJTUTOB.
Yucna nepeHoca HOHOB.

MeToabl u3MEPEHUs 3IEKTPOIIPOBOAHOCTH.

3aKOH pa3BeIeHHs OcTBasba.

DJIeKTPOXUMHUECKUE 3JIEMEHTHL. J.1.C.

[TpaBuia MOCTPOEHHUS JIEKTPOXUMUYECKUX LICTIEH.

M3mepenue 3.4.c. HopMaabHbIe 3JIEMEHTHL.

= 0 ® N o v o

0. CTpoeHue rpaHHUIlbl 3JIEKTPOA-PACTBOP. JIBOHHON 3JIEKTPHUYECKHM CIIOM.
11. YpaBuenue HepHcTa. Da€KTpogHBIE TOTEHIIHAIBL.

12. DeKTpoas! IEPBOrO U BTOPOTO poAa. Buae! a1eKTpo10B.

13. Knaccuduxanus 31eKTPOXUMHYECKUX JJIEMEHTOB.

14. VIamepenue a.1.c.
KoHTpo/1bHBIE BONIPOCHI 1151 CAMOCTOATE/IbHOII padoThi, 4-if cemecTp:

1. IMousiTrie 0 TepMoaUHAMHUYeckuX cucteMax. Kimaccudukanuu tepMoanHamMudeckux cucrteM. CocTosiHUS
CHCTEM — PaBHOBECHbBIE, HEPAaBHOBECHBIE, CTALlMOHAPHBIE.

2. CsoifcTBa TEepMOJWHAMUYECKUX CHUCTEM, HHTEHCHBHBIE M OSKCTEHCHBHBIE CcBolicTBa. [lapamerpsl
COCTOSIHHS U (QYHKIIUHU cOCTOssHUA. MaTemaTuueckast 06padoTka (hyHKIHE COCTOSHUSL.

3. [Iporeccsl B TepMOAMHAMHUECKHX cucTeMax. CaMOIIPOU3BOJIbHBIE U HECAMOIIPOU3BOIbHEIE. Kpyrosbie u
HEeKpyroBble. PaBHOBecHble U HepaBHOBecHBle. KiaccmuKalus IpPOLECCOB II0 OCOOBIM  YCIOBHSIM.
OOpaTumble MPOLIECCHI.

4. dyHkuMU cOCTOSHUA U QYHKIMH nepexona. Maremarudeckas o0paboTka QyHKIHHA COCTOSHUS GYyHKITHIT
nepexo/ia.

5. BHyTpenHsis sHeprus, Teniaora 1 padota. [lepBriit 3aK0H TEpMOIHHAMHKH.

6. 3aBUCHUMOCTb BHYTpEHHEH 3HEpruu OT 00bEMa U TeMIlepaTyphl. Terora mpolecca MpH MOCTOSHHOM
o0néme. TennoéMKOCTb.

7. 3aBUCUMOCTb BHYTPEHHEH JHEPIHH OT JABJICHHUSA U TeMIlepaTyphl. Tersiora mpouecca Ipu MOCTOSHHOM
JIaBJICHUH. DHTAIBIHUS. TenI10EMKOCTE.

8. Temno&MKOCTb. 3aBUCHMOCTH TEIUIOEMKOCTH OT TeMmepaTypbl. COOTHOLICHHME MEKIYy €, W ¢, I

HUOCAJIBHOTO rasa.

9. HopmaneHsle U cTanaapTHele yciaoBus. CtannapTHoe cocTosiHue. CTaHTapTHBIE MOJIBHBIC YHTAIBIIUH.
10. Pabora. PaboTa paBHOBecHOrO nporecca. Pabora apyrux mporeccos.
11. Tepmoxumus. 3axkoH I'ecca m crenctBust u3 Hero. Temnora oOpa3oBaHHUsl, CTOPAHHS, PACTBOPEHUS,

TCIIJIOTA (1)8,30BI:IX epeXoa0B.

12. 3aBHCHMOCTB TEIIIOTHI IPOIECCA OT TeMIepaTypel. 3akoHsl Kupxrodda. TermmoéMKocTs.
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13. Pacnipenenenwue suepruu. DHTponus. Popmyna bonbimana.

14. DuTpomus. BTopoil 3aKOH TEPMOAMHAMUKH. 3aBHCHMOCTb SHTPOMHH OT TEMIEPATYpbl. DHTPOIHS

(a30BBIX TEPEXO/IOB.

15. Kputepuii camMOIPOU3BOIBHOCTH IIpoLleccoB. M30XOpHO-M30TepMUUYECKHH Tpouecc. MakcumanpHast

pabota. CBoOOHAs U CBA3aHHAs SHEPIHs.

16. Kpurepuii caMOnpoH3BOILHOCTH IpoueccoB. M3obapHo-uszorepmudeckui npouecc. [lonesnas padora.
CobofHas U CBSI3aHHAs SHEPTH.

17. AGcomoTHas suTponus. TpeTuit 3akoH TepMoauHaMHUKH. OOBEIHHEHHE IIEPBOTO U BTOPOIO 3aKOHOB.
[ToHsITHE O XUMHYECKOM IIOTEHLHAJIE.

18. 3aBucuMocTs G OT TeMIIepaTyphl U OT JaBieHus. Y paBHeHue [ ud6ca-I"enpmronbua.

19. TepmonuHamuka ¢azoBbIx nepexonoB. JIBe ¢opmel ypaBHenus Krnanelipona-Kiaysuyca. [laBienue

HACBIIIEHHOTO Mapa KUIKOCTH.
KoHTpoabHbIe BONIPOCHI IJIsI CAMOCTOSATEILHOM padoTsl, S-if cemecTp:

1. 3akon nmeicTBus Macc. Kowcranta paBHosecus k,. CTaHIapTHbIA n300apHbBIH MOTEHIMAT PEAKIUH.
Koncrautel pasHOBecus k, U k. CBA3b MeXIy TpeMsl KOHCTAaHTAMH.
2. KoucTaHThl paBHOBECHS K, , k. U k .YpaBHenune uzobapel Bant-I'odpda u uzoxoper Bant-I'odda.

Cwmewenue paBHoBecHi. Ilpunnun Jle-lllarense — bpayna. BiusiHue karanusaTopa Ha XHMHYECKOE

(OS]

paBHOBECHE.

4. TlpaBuno ¢a3 ['ub66ca. OTHOKOMIIOHEHTHBIE CHCTEMBI.

5. JIByXKOMIIOHEHTHBIE CHCTeMBL. TepMmuueckuii aHamu3. JluarpamMMmbl coctosiHus. OnpeneseHue
cooTHo1IeHus (a3 u cocTana da3s.

6. JmarpaMMBl COCTOSIHHS CHUCTEM ¢ 0OOpa3oBaHMEM XHUMHYECKOrO0 COEJMHEHHs, ILIABAIIErocs
KOHTPYSHTHO M UHKOHTPY3HTHO. [ [pUHIIUIT COOTBETCTBHS.

7. JluarpaMMBl COCTOSIHHSI CHUCTEM ¢ o0Opa3oBaHHEM TBEPABIX pAcTBOPOB IS BCEX COCTABOB U C
OrpaHHYEHHOH pacTBOPUMOCTHIO. I[pHHITUT COOTBETCTBUS.

8. Ckopocth xumuueckoll peakuuu. JluddepeHnuasbHOoe ypaBHEHHE CKOPOCTH. DJIE€MeHTapHas
XMMHUYECKasi peakuuss M peaJbHble XHMHYECKHE HpoIecchl. MOIeKyIapHOCTh. KHHETHUYECKOe
yYPaBHEHHE CKOPOCTH 3JIEMEHTApHOM CTaJluU U pealbHOH peakuuu. [lopsiok peaxiuu.

9. Bpems moaypacnana. HeoOpaTmmass peakius IepBOro mnopsaka. YpaBHeHHE AppeHuyca.

SHCpFCTI/I‘-ICCKaH AuarpaMmMa peaxkiuu.
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Bompocs! k 3a4éTty, 4-ii cemecTp:

CBoiicTBA TEPMOAMHAMMYECKUX CHCTEM, HHTEHCHBHBIE M OKCTCHCHBHBIC CBOHCTBA. [TapameTpsl
COCTOSHMS U GYHKIHUU COCTOSHUS.

[Ipomecchl B TEPMOJMHAMHUYECKUX cHcTeMax. CaMOIpOM3BOIbHBIE U HECAMOIIPOU3BOJIbHBIE [IPOIIECCHI.
PaBHOBecHBle M HepaBHOBecHble. Krmaccupukanus mpoueccoB Mo 0coObM ycioBuaM. OOpaTumble
IPOLIECCHI.

DYHKIUHE COCTOSHUS H QyHKIHH Iepexo/a.

BHyTpeHHss 9HEPTHsl, TeIUIoTa U padoTa. [1epBblil 3aKOH TEPMOJHHAMHUKH.

3aBHCUMOCTh BHYTPEHHEH 3HEpruu OT 00b&EMa H TeMIlepaTyphl. Temnora mpouecca IpU MOCTOSHHOM
00BéMe. TemI0éMKOCTb.

3aBHCHMOCTh BHYTPEHHEH HEPrUU OT JaBJC€HHs U TeMIeparypsl. Temiora npoiecca Ipyu MOCTOSIHHOM
ABJIECHUH. DHTAILINS. TemI0éMKOCTb.

TemnoéMKoCTh. 3aBUCUMOCTh TEINIOEMKOCTH OT TeMmreparypbl. COOTHOILIEHHE MEXIy ¢, U ¢, UL

P
HIeaIbHOTO ra3a.

HopmaiibHble 1 cTanaapTHbIE yciaoBus. CTannapTHoe cocTosiHue. CTaHapTHBIE MOJIBHBIE SHTAJIBIIHH.
Pabota. PaGora paBHOBECHOTO IpoLEcca.

Tepmoxumus. 3akon ['ecca u ciefcTBHsT U3 Hero. Terutora oOpa3oBaHUs, CrOpaHHUs, PACTBOPEHHS,
TerioTa (pa3oBbIX IEPEXO/I0B.

3aBHCHMOCTD TETLJIOTHI IIPOIecca OT TeMIIEpaTyphl. TerIoEMKOCTb.

Bonpocs! k 3a4éry, 5-i1 cemecTp:

CKOpOCTh XHMUYECKOH PEaKIIHH.

DleMeHTapHas XHMHYECKask PeakKllus U pealbHble XUMHUECKHE MPOLIECCHL.
Kunerndeckoe ypaBHEHHE CKOPOCTH JIEMEHTAPHOM CTaJUU M peaIbHON peaKity.
HeoOpartumast peaxiiysi nepBoro nopsjaka.

HeoOpartumast peakitust BTOPOTo IMOPSIIKA..

MeTtop! OnIpeieIeH s TOPSIIKa PeaKLIUuu.

3akoH AppeHuyca.

DHepreTHyeckas AuarpaMMa XUMHUYECKO# peakiiu. DHeprusl aKTUBALHH.

Teopus akTUBHBIX COyJapeHHUH.

. Teopusi akTHBUPOBAaHHOI'O KOMILJIEKCA.
. DHEprus aKTUBALMH KaTAJIUTHYECKUX U HEKATATHTHYECKHUX PEaKIUii.
. 'eTreporenHsbIit KaTanus.

. OCHOBHBIEC TOHATHS QJICKTPOXHUMHUH. HpOBO,HHI/H(I/I IIEPBOT'O U BTOPOro poaa.
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DexTpoxuMudeckue peakiuu. 3akoHsl Papanes. Teopus Appenuyca.

VY nenbHas U 9KBUBAJICHTHAS 3JEKTPOIIPOBOJHOCTD 3JIEKTPOJIUTOB.

DIEKTPOXHUMHYECKHE 31eMEHThL. J.4.¢. [IpaBuiia NOCTPOECHHS SIEKTPOXUMHUUCCKUX LIETICH.
CTpoeHHe TPaHHUIIbI JIEKTPOA-PAacTBOP. [{BOHHOM JIEKTPUIECKUH CIIOH.

VYpaBHenue HepHcTa. DI€KTPOIHBIE TIOTEHIIUAIBL

Bomnpocs! k 3K3aMeHy:

[Tonstue o TepMoauHaMUUecKUX cuctemax. Kiaccudukanuu tepmonnHaMudeckux cucreM. COCTOSHUS
CHCTEM — PaBHOBECHBIE, HEpPaBHOBECHBIE, CTALIHOHAPHBIE.

CBolicTBa TEpMOJMHAMMUYECKHX CHCTEM, HHTEHCUBHBIE W O3KCTEHCHUBHBIE CBOMCTBa. [lapaMeTpsr
COCTOSIHUS U QYHKITUH cocTosiHUS. MaremaTtnueckast 00paboTka (pyHKIHM COCTOSHUS.

[Ipouiecchl B TepMOIUHAMHUYECKUX cucTeMax. CaMONpOH3BOJIbHBIE U HECAMONPOU3BOIBHBIE TIPOLIECCHI.
Kpyrosele U HeKkpyrosble. PaBHOBecHbIe H HepaBHOBecHble. KiacCH(pHUKALUs MPOLECCOB IO O0COOBIM
ycioBusiM. OOpaTuMbIe ITPOLECCHI.

Oynknuu coctosHUus U QyHKIMM mepexonga. MaremaTtuueckas o0OpaOoTka (GYHKUHH COCTOSHHS
byHKIHH niepexoaa.

BuyTpeHHsIs 3Heprus, Teriora U padora. [IepBeiii 3aK0H TEPMOIUHAMUKH.

3aBHCHMOCTb BHYTPEHHEH 3Hepruu oT o0bEMa U TeMIepaTyphl. eruioTa Impolecca Mpu MOCTOSHHOM
obbéme. Term1oEMKOCTb.

3aBHCUMOCTb BHYTPEHHEH 9HEPIuH OT JaBJICHUS U TEMIIEpaTypbl. TemnoTa mpouecca npu MOCTOSSHHOM
JIaBJIEHUU. DHTAIBINS. TeII0OEMKOCTb.

Teno&MKOCTh. 3aBUCHMOCTE TEIIOEMKOCTH OT Temreparypbl. COOTHOLICHHE MEXKIY ¢, H ¢, U

H/ICAJILHOTO rasa.
HopMmanbHble U cTanaapTHble ycaoBus. CTanaapTtHoe coctosiHue. CTaHIapTHBIE MOJIbHBIE YHTAJIBIINH.
Pabora. PaGora paBHOBecHOTO Ipouecca. Pabora apyrux mporeccos.

Tepmoxumus. 3akon ['ecca m cieacTBus u3 Hero. Temnora oOpa3oBaHUs, CrOpaHHUS, PAaCTBOPEHHS,

Teru1oTa (ha30BbIX MEPEXOIOB.

. 3aBUCHUMOCTb TEILIOTHI IIpoLiecca 0T TeMIeparypel. 3akoHbl Kupxrogda. TemnoéMkocTs.
. Pacnpenenenue sanepruu. Dutponus. @opmyna boabimana.

. OHTponMsA. BTOpoi 3aKOH TEpPMOJAMHAMHKH. 3aBHCHMOCTH SHTPOIMU OT TEMIEPaTypbl. DHTPOIIHS

(ha30BbIX IEPEXO/IOB.

Kputepuili camMOIpOH3BOIBHOCTH IPOLECCOB. 30XOpHO-M30TEpMUUECKHiT Mpouece. MakcumaibHas
pabota. CBOOOHAs U CBSI3aHHAS YJHEPTHSl.

Kputepuii camonpou3sonbHOCTH Iporeccos. M3o6apHo-uzoTepmudeckuii mpouecc. [Toesnas padoTa.

CBoOoaHas U cBsI3aHHAS SHEPTHSL.
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. Koncrante! paBHOBecust k

AGcomoTHas sHTponHs. TpeTuil 3akoH TepMoauHaMHKU. OObeauHEHHE MEPBOTO U BTOPOTO 3aKOHOB.
[ToHsTHE O XUMUYECKOM IIOTCHIHATIE.

3aBHCcHMOCTH G OT TEMIIEpaTyphl ¥ OT AaBieHus. Y paBHeHHe [ n60ca-I'enpmrombia.
Tepmomunamuika (a3oBbIX TepexonoB. JIBe Qopmer ypasHenus Kianelipona-Kiaysuyca. [laBieHue

HaCBIIECHHOrO Mapa XHIKOCTH.

. 3akoH neiicTBust Macc. Koncranta paHosecus k,. CTaHIapTHBIA H300apHbIH MOTCHLMAN PEAKIHH.

KoncrauTsl paBHOBecHs k, U k. CBA3b MEXKIY TPEMS KOHCTAHTaMH.

,» k. k Vpasuenne uzobapel Baut-I'opda u nzoxopet Baut-I'opda.

. Cmemenue paBHoBecuil. [Ipunnun Jle-Illatense — bpayna. BiusnHue karammszatopa Ha XHMHUYECKOE

PaBHOBECHC.

. [TpaBuiio a3 ['n66ca. OTHOKOMIIOHEHTHBIE CHCTEMBI.

. Cxopocts xumudecko# peakuuu. JluddepeHnnansHoe ypaBHEHUE CKOPOCTH.

5. DileMeHTapHas XUMHAYECKasl peaKius U pealbHble XUMHUYECKHE IIPOIecChl. MOJIeKyISpHOCTS.
. Kunetnueckoe ypaBHEHHE CKOPOCTH 3JIEMEHTAPHOM CTaquu U pealbHON peakiuu. [lopsinok peakuy.
. HeoOpaTtumast peakiius mepBoro nopsaxa. Bpems nonypacnaza.

. HeoGpartumas peakuust BToporo nopsaka. Bpems nomiypacnaza.

. HeoOpatumast peakiusi n-oro nopsiika. Bpems nomnypacnaza.

. OBpaTuMBble peaKLuu.

. Metos! onpeneneHus Nops/iKa peakiiuy.

. 3aBUCHMOCTb CKOPOCTH PEaKIIMH OT TeMIIepaTypbl. 3aKoH AppeHuyca.

. DHepreTuyeckas JuarpaMMa XUMHUUYECKON PEeaKUH. DHEPrusl aKTHBALIUH.

. Teopust akTUBHBIX COYJapEHUH.

. Teopust akTHBHPOBaHHOI'O KOMILJIEKCA.

. Karanutideckue peakiiuu u uxX MexaHusM. Karaau3aTopsl, IpOMOTOPEI, HHTHOHUTOPEI.

. DHeprus aKTUBAIlMK KaTATUTUYECKUX U HEKaTATUTUYECKUX peaKlui.

. ['oMOreHHbI# kaTanus.

. 'ereporenHsIii kaTanus.

. DHepreTUuecKas AuarpaMma reTeporeHHOro Karaiusa.

. OcHOBHBIE OHATHUSA HJIEKTPOXUMHUH. [IpOBOTHHUKH ITEPBOrO H BTOPOI0 poja.

. DnexTpoxuMudeckue peakuuu. 3akonsl @apanes. Teopust Appenuyca.

. YienpHas 1 9KBUBAJIEHTHAS 3JIEKTPOIIPOBOIHOCTE JIEKTPOJIUTOB. UHcia mepeHoca HOHOB.
. MeTtoap! u3MepeHUst 3JIeKTPONIPOBOAHOCTH. 3aKOH pa3BeneHust OcTBajibaa.

. DIEKTPOXUMHUYECKHE 3JIEMEHTEL. J.1.C. [IpaBua mocTpoeHus 3JIeKTPOXUMUUYECKUX IETIEH.
. UamepeHnue 3.1.c. HopMasnbHbIe 37IEMEHTBI.

. CTpoenue rpaHuIlbl 3JIEKTPOI-pacTBOp. JIBOMHOIM JIeKTPHYECKHIT CII0M.

. YpaBHeHue HepHcTa. DeKTpoIHEIE TOTEHIIHAIEL.
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49. DIeKTPO Ibl IEPBOTO U BTOPOTO PO/Ia. Buasl 3EKTPOIOB.

50. Kaccudukais dIeKTPOXUMHIHECKUX yJIeMeHTOB. M3mepenue 2.4.C.
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7.  VYEBHO-METOJUYECKOE HW HWH®OPMAIMOHHOE OBECIIEYEHUE

JUCHUIIJINHBI (MOY JIST)

(U8)

na

© ® N o v

!\)

(U%)

OcHoBHad JquTEpaTypa:

B.W. I'peynos, WU.P. Kysees, E.B. IlospkoBa u ap. ®usnuyeckas XumHs - 2-€ H31., cTep. - M. :

®JINHTA. 2014. http://www.studentlibrary.ru/book/ISBN9785976519633.html.

I".B. Bynumoposa, FO.I'. I'anmamerauros, X.M. Spomesckas u np. @uznyeckas xumus. Kazans: 13x-

Bo KHUTYVY, 2012. http://www.studentlibrary.ru/book/ISBN9785788213675.html.

B. B. Epemun OcHoBbl ¢u3suueckoit xumuu: B 2 4. Y. 1 : Teopus -3-e uzg. M. BMHOM. 2013.
http://www.studentlibrary.ru/book/ISBN9785996321063.html

B. B. Epemun OcHoBBl ¢usuueckoit xumuu: B 2 4. Y. 1 : 3agaum -3-e u3zg. M. BMHOM. 2013.
http://www.studentlibrary.ru/book/ISBN9785996321070.html.

['.B. Byaunoposa, FO.I'. 'anameraunos, X.M. Spomesckas. @opmanpHas kuHeTnka. Kazans: 13z-

Bo KHUTY, 2014. http://www.studentlibrary.ru/book/ISBN9785788216997.html.

JlonoiHUTe/IbHASA JIHTEpaTypa:

AdanaceeB b.H., AxkynoBa IO.JI. O®wuszuyeckas xumus. W3a. Jlaws. 1-e wm3g. 2012.

http://e.lanbook.com/books/element.php?pll id=4312.

I'.B. bynunoposa, }O.I'. 'amameraunos, X.M. SpomeBckasi. OCHOBbI XUMHUYECKOM TEPMOIHMHAMUKI
(x Kypey pusndeckol xumun): yuebHoe nocobue. Kazans: M3a-so Kaszan. roc. texnon. yu-ta/ 2011.

http://www.studentlibrary.ru/cgi-bin/mb4.

. AdanaceeB b.H., Axynoga FO.I1. ®usnueckas xumusi. M3narenascts: Jlans, 2014,

IIporpammuoe obecneuenue u IHTepHeT-pecypcesbl.

http://www.scirus.com/

http://www.ihtik.lib.ru/

http://www.y10k.ru/books/
http://www.abc.chemistry.bsu.by/current/fulltext.htm
http://www.sciencedirect.com
http://chemteq.ru/lib/book
http://www.chem.msu.su/rus
http://djvu-inf.narod.ru/nclib.htm
http://www.elsevier.com/

http://www.uspkhim.ru/
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8. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHUE JUCHHUIIJIMHBI (MOYJIA)

I[Ipu YTeHWH JEKIHOHHOTO Kypca HCIOIB3YIOTCS MYJIbTHMEIUHHBIE CPEACTBAa OOyYEeHHUs B BHIC
Habopa Ci1aiiIoB ¢ JeMOHCTpaIHel Yepe3 IPOEKTOP.
Ha naGopaTopHbIX 3aHATHSIX UCIIOIB3YETCs Cleayolee 1abopaTopHOe 000y I0BAHKE:
e ycraHoBka PeOunnepa
e BOJIOMOMETPHUYECKAs YCTaHOBKA CO BCTPSIXHUBATEIIEM
® KaJOpPUMETP ¢ TepMOMeTpoM bexmana
e pedpakTOMETp J1adOPATOPHEIH
e OIOpPETKU TUTPOBAJIBHBIE
® MOCT [IEPEMEHHOI0 TOKa JJIs1 U3MEPEHUS DJIEKTPOIPOBOTHOCTH
® KOHIYKTOMETp J1abopaTopHBIH
® BECHI DJIEKTPOHHBIE
e pH-metp 340
e uyoHoMmep DB-74
e yipTparepMmoctar Y T-2
e JI0CKa

® MCI
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[IporpammMa cocTapj€Ha B COOTBETCTBHH € tpebosanusimu PI'OC BO 1o HanpaBIeHHIO
18.03.01 — «Xumuyueckas TEXHOIOTHSI» U MPOQHUITIO IIOATOTOBKH
«TexHosorus u nepepadoTKa MOJTUMEPOB)

PaGouyo mporpammy coctaBu goueHt Jlo6xo B.H. / /ﬁ

Peniensent - 7
(,%>( 2, - ) W

(1

Vit

N ff;gicf;c,;%;fﬂig’{f 75
[IporpaMma paccMOTpeHa H 000peHa Ha 3acelaHuH Kadeapbl XHMUH

[Tporoxomn Ne «{ ot 5-09, ZOlér.

bt CAlpLioA

3apenyromuil Kabeapoi L) 427 cet”
7
//
.\/'
PaGouast mporpaMmMa paccMOTpeHa U 07100peHa Ha 3aCelaHuu yueOHO-METOANIECKONH KOMUCCHH
nanpasierus 18.03.01 — «Xumuueckas TEXHOTOTHSI»

Mporokon Ne_ /ot S ag /2016 .

[Tpencenareslb KOMHCCUH _Z/ @ ecest

[Iporpamma nepeyTBepKIeHA:

Ha yueOnbiit roa. [Tpotokon 3acenanus kapenpbi No ot rojaa

3aB. xadenpoi

Ha yueOubIi roa. [TIpoTokon 3acenanus kapeapel No  oOT roja

3aB. xadenpoi

Ha yueOHbIi roa. IIpotokon 3acenanus xapeapel Ne _ oT roaa

3aB. kadenpoii

Ha y4eOubit roa. [Ipotokon 3acenanus kapenapsr Ne ot roaa

3aB. kadenpoi

Ha y4yeOubIi roa. [Ipotokon 3aceganus kapeapel No ot roja

3aB. kadeapoi
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