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1. lenn 1 32724 TUCIHHILTHHBI

Heapr aucHumuIMHbL «Pu3nyeckas XUMHS M KOPpPO3UsS XHUMHUYECKOW M TEIJIOTEXHUYECKOU
armapaTypbl» - 1aTh 3HaHUS OCHOBHBIX TCOPETUUYECKUX IMOJTOKEHUN (PU3NIECKON XUMHUU Ha OCHOBE
METOJIOB KBAHTOBOW XUMHUH, XUMUICCKOW TEPMOJUHAMHUKN XHUMHUYECKON KUHETUKH, (DOPMHUPOBATH
LEJIOCTHYIO CUCTEMY XMMHUYECKOTO MBIIIUICHUS.

3agaun JUCHUIJIMHBI — PAa3BUTHE Y CTYACHTOB 3HAHUN O JBUXKYILEH CUJIe, BO3MOKHOCTH U
IIyOMHE TMTPOTEKAHUS MPOIIECCOB, O MYTAX YIPABJICHHUS CKOPOCTSIMH M HAIIPABJICHUSMHU MMPOTCKAHUS
MPOLECCOB, 0 METOJAX 3ALLMTHI annapaTypbl OT KOPPO3HUH.

2. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucuumummna Ousndeckas XUMH U KOPPO3Us XMMHUYECKON U TEIUIOTEXHUYECKOM aIaparypbi»
UMEET CaMOCTOSITEIbHOE 3HAYEHUE M OTHOCUTCS K YacTH, (POPMHUPYEMOH yuacCTHUKaMHU
o0Opa3oBaTesIbHbIX OTHOLIEHUH. M3ydaercs B 4 cemecTpe.

JUis  OCBOEHMSI JUCUMIUIMHBI TpeOylooTcsl 3HaHUS 10 JaucuuiuiMHaM: «OOmas u
HeopraHuueckas Xumus», «Opranuyeckast XumMus», «duzuka», «MaremaTukay.

Jlo Hayana OCBOEHMSI JUCLUIUIMHBI CTYJIEHT JIOJDKEH 3HaTh OCHOBHBIE THUIIBI XUMHYECKUX
COEJMHEHUH, CBsI3€i U peakluii, OCHOBHbIE 3aKOHBI XUMUH, IEPHOAUUYECKYIO CUCTEMY XUMUYECKUX
AJIIEMEHTOB, a TaKXX€ MMETb HAaBBIKM IIPOBEJACHUS DSJIEMEHTAPHBIX XMMHMUYECKHUX OIBITOB U
MaTeMaTH4eCcKOi 00pabOTKH UX PE3ysIbTaTOB.

B cBow ouepenp, OaHHBIH Kypc, IOMHUMO CaMOCTOSITEJIbBHOIO 3HAY€HUs, SBISETCS
OpEIIIeCTBYIONIeH  AUCUUIUIMHOM g KypcoB:  TepmoauHamuka,  TemomaccooOMeH
TemomaccooOMeHHOE 000PYIOBaHUE MTPEATIPUSATHIA.

3. IlepeyeHp mJIaHMpPyeMbIX pe3yJbTATOB O0y4YeHHS MO [AWUCHMILUIMHE (MOAYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTHKCHUA KOMHeTeHHHﬁ.



Taoauna 1

Koa mo ®I'OC

I/IH)II/IKaTOPLI JOCTHIKCHUSA

IInanupyemble pe3yabTaThl
00y4eHHUs MO JUCHUILINHE
(3YB)

OomenpodeccuoHaIbHbIE

OIIK-2
MIPUMEHSTH
COOTBETCTBYIOIIUN (PUZUKO-
MaTeMaTUYECKUW ammapar,
METO/1bI aHanu3a u
MOJEIUPOBAHHUS,
TEOPETHYECKOr0 u
AKCIEPUMEHTAIBHOTO
UCCIIEI0BAHMS pu
peLIeHn
npoecCuOHANBHBIX 3a/1ay.

Cnocoben

— OIIK-2.2. lemoHCTpHpYET
MOHUMaHHE (PU3UYECKUX
SIBJICHUN U TIPUMEHSIET
3aKOHBI MEXaHHKH,
TEPMOAMHAMHUKH,
AJIEKTPUUYECTBA U
MarHeTusma, ONTHKHY;

— OIIK-2.3. leMmoHCTpUpYET
MOHUMaHHE XUMUYECKHX
MPOLIECCOB M IPUMEHSET
OCHOBHBIE 3aKOHBI XIMHHU.

3HATh:

— TEOPEeTUYECKHE OCHOBBI U
OPUHIUIBL  XUMHUYECKUX U
(U3NKO-XUMHUECKUX  METOJIOB
aHaIn3a;

- HayaJa TEPMOJAMHAMHUKH H
OCHOBHbIE YpaBHEHMUSI
XUMHUYECKONM  TEPMOJMHAMUKH;
METO/Abl  TEPMOAMHAMHUYECKOTO
OIMCAHUS XUMHUYECKHUX u
(ba3oBbIX paBHOBECHI B
MHOTOKOMIIOHEHTHBIX CHUCTEMaX;
TEPMOJIMHAMUKY pacTBOpoB
JNEKTPOJIUTOB "
UIEKTPOXUMUYECKUX CUCTEM.
yMeThb:

- BBINOJIHATh OCHOBHbIE
XUMHUYECKHE oreparuu,
OIpesieNIATh TePMOANHAMUYECKUE
XapaKTePUCTUKU  XMMHUYECKUX
peakuui U pPaBHOBECHbBIE
KOHIIEHTPALlUU BEILIECTB;

- HUCIOJNB30BaTh  OCHOBHbBIE
XUMHUYECKHE 3aKOHBI,
TEPMOAMHAMHUYECKHE
CIPaBOYHbIE JTaHHbIE u
KOJIMYECTBEHHBIE  COOTHOIICHHUS
HEOPraHWUYeCKOM  XUMHUHU U
npogeccuoHaIbHbBIX 33/1ay;

- TIPOTrHO3UPOBATh  BIMSIHHE
pa3IM4YHbIX ¢dakTopoB Ha
paBHOBECHME B  XMMHMUYECKHUX
peaxkuusx;

BJIAJ1eTh:

- METOJlaMU  TPOBEACHHUS
XUMHYECKOTO aHaiu3a u
METPOJIOTMUECKON OLIEHKH €r0
pe3yJIbTaToB;
- HaBBIKAMU
TEIUIOBBIX
XUMHYECKHX  peakuud  IpHu
3a1aHHOU TeMIieparype B
YCIIOBUSAX MOCTOSIHCTBA JTABJICHUS
WM 00bema.

BBIUNCIICHUS
¢ dexToB




4. O0beM IMCUMIIMHBI M BUABI Y4eOHOIl padoThI

Taoauna 2
Bcero CemecTtpbl
yacoB/ 3a4. ell. (010]0) 390
Bun yueOHo# padoThI
(0010 300 4 9

KonTakTHas padora (Bcero) 48/1,4 18/0,5 48/1,4 18/0,5
B Tom uncne:
Jlexuun 16/0,9 10/0,3 16/0,5 10/0,3
[TpakTHyecKue 3aHATUS 32/0,9 8/0,2 32/0,9 8/0,2
CeMuHapbl
JlaGopaTopHbIie pabOThI
CamocrosiTejibHasi pa6ora (Bcero) 96/2,8 126/3,5 96/2,8 126/3,5
B Tom uucne:
KypcoBas paboTta (mpoekr)
PacuerHo-rpaduueckre paboThI
UTP
Pedepats
JTokansl 36/1 54/1,5 36/1 54/1,5
IIpe3enTanuu
[ToaroroBka k J1ab0paTopHbBIM paboTam
IToaroToBKa K MPakKTHYECKUM 3aHATHSIM 24/0,7 36/1 24/0,7 36/1
IlogroroBka K 3a4eTy
ITonroToBka K SK3aMeHy 36/1 36/1 36/1 36/1
Buja oruerHocT 3a4er 3a4er 3a4erT 3a4erT

BCETO 8| 14y 144 144 144
OO0mas TpyroeMKOCTh | Yacax
JTUCIUIIINHBI BCEI'O B 3au. 4 4 4 4

eIMHHIIAX




5. Conep:xanue TUCHUIINHBI

5.1. Pa3nesibl AMCHUMIIIMHBI M BUABI 3aHATHH

Tabmauma 3

n/a

HaumenoBanue paznena
JUCLHUTIIUHBI

Yacel
JEKIMOHHBIX
3aHATHH

Yacel
JIaG0PaTOPHBIX
3aHATHH

Yacsl
NPAKTHYECKUX
(ceMHUHAPCKHUX)

3aHATHI

Bcero uacos

00 | 390

00 | 390

00 | 390

0®0 | 390

Brenenue. [Ipenmer,
pOoOJIEMbI U METOIBI
busznaeckoit xumur. OCHOBBI
XUMHUYECKON TEPMOJIMHAMUKHU.

TemnoTsl 00Opa3zoBaHus U
cropanus. TermoeMKOCTb.
PaBHOBecHbIE, HEpaBHOBECHBIE,
o0paTuMble 1 HEOOPaTUMBIE
nporeccsl. Bropoe Hagano
TEPMOJUHAMUKHU. DHTPOMIHS

TepMoguHamMu4eckue
noTteHImansl (3ueprust [ md0ca
u sHeprus [ enpmrossia).
XUMHYEeCKUI TOTEeHITHA.
XHUMHYECKOE

PaBnoBecue. 3akoH
JICMCTBYIOLIMX Macc.

JnarpaMMbl COCTOSHUS
JBYXKOMIIOHEHTHBIX CUCTEM.
DU3NKO-XUMHUYECKUN aHAJIHN3.
PacTBOpBI.

®a30Bo€ paBHOBECHE B
JIBYXKOMIIOHEHTHBIX CUCTEMAX.
Oco0eHHOCTH paBHOBECUH B
TPEXKOMIOHEHTHBIX CUCTEMAaX

Bimstnue Temneparypsl Ha
B3aUMHYIO PACTBOPUMOCTb.
XHUMHUYECKOE PAaBHOBECHE B
pacTBOpPAxX AIEKTPOIUTOB U
AJIEKTPOXUMUS.

DIEKTPOAHBIE TOTEHIUABI.
VYpasuenue HepHcra.
I'anpBaHMYECKUM BJIEMEHT U €T0
OJIC. TepmoguHamMmuka
raJlbBaHM4eCKOIr 0 JIEMEHTA.
XuMudeckass i
ANEKTPOXUMHUYECKAsE KOPPO3HS
METaJLIOB.




XUMHYECKast KHHETHUKA.
OCHOBHBIE TOHATUA

(dhopMalbHON KMHETHKHU. 2 6 8 2
3aBUCUMOCTb CKOPOCTH
peaKLuy OT KOHLEHTPpaLUU
peareHToB.
BCEI'O: | 16 32 48 16




5.2 JleknMOHHBIE 3AHATHSA

Tao6auna 4
Ne HaumenoBaHue pasjaesa
Conep:xanue pasaena
n/n AUCHHUILJIMHBI
1 2 3
Beenenue. Ilpenmer, mpoGiembl U MeToabl (hU3HUECKOM
XUMUHU. OCHOBBI ~ XMMHYECKOM  TEPMOJAMHAMHUKH.
Brenenue. [Ipeamer,
BuyTpenuss sueprus, temnora u padorta. [lepBoe Havano
1 | mpobGnembl U METOIBI
. TEpPMOJUMHAMHUKU.  OHTanbnus. 3akoH l'ecca u
¢dusnueckoit xumuu. OCHOBBI
. TepMoJauHamuueckoe obocHoBanue. Kamopumerpuueckue
XUMHUYECKON TEPMOIMHAMUKH.
METOJIbI U3MEPEHUs TETIOBOTO d(heKTa.
Tennotel 00pa3oBaHUsi W CrOpaHUs COCIUHEHUS B
CTaHJAPTHBIX YCIOBUSX; UX IPUMEHEHUE /1JIs1 BBIYUCICHUS
TETTOBBIX s dekToB XUMHUYECKHUX peaKiuii.
TennoeMkocTb, 3aBUCUMOCTh €€ OT TEMIIepaTyphl.
Tennotsl 06pa3oBanus u .
3aBUCHMOCTh TEIUIOBBIX 3(PPEKTOB XUMHUSCKUX PEAKITUI
Cropaus. TernoemkocTs. oT Ttemmeparypbl. BeiBox ypaBHeHuss Kupxrodda. Ero
PaBHOBeCHBIE, PaTyphL. yp p '
aHaJu3 U UHTETPUPOBAHUE.
2 | HEpaBHOBECHBIE, OOpaTUMBIC
PaBHOBecHbIE, HEpPaBHOBECHBIE, oOpaTtumble u
HEOOpaTHUMBIE MTPOIECCHI.
HeoOpaTuMble IIPOLIECCHI. Bropoe Hayajo
Bropoe Hauaino
TEPMOJMHAMUKH. OHTPONHS U  TEepMOJUHAMHYECKAs
TEPMOJAMHAMUKH. DHTPOIHUS
BEPOSITHOCTh ~ COCTOSIHUSL ~ CUCTEMBl.  ODHTpONHUS U
HeoOpaTtumble Tporecchl. [IpuMeHeHne BTOporo Haudasia
TEPMOJIMHAMUKH K U30JIMPOBAHHBIM CHCTEMaM.
TepMoauHaMuyecKkue MOTCHIHMANBI (dHeprus ['mbOca u
sHeprusi ['enpmromnpiia). XapakTepucTudeckue (QyHKIUU.
N3menenne - TepMOAWHAMUYECKHX  TMOTEHIIMAIOB B
M30TEPMUYECKUX yCIOBHsIX. MakcumanbHas paboTa H
BO3MOJKHOCTb ~ XMMMYECKOM  peakuuu. XHMHYECKUHI
MOTEHIUA. [Ipumenenue TEPMOANHAMUYECKUX
MOTEHIIMAJIOB B KA4eCTBE KPUTEPUEB HAIPABJICHHS
CaMONIPOU3BOJIBHBIX ~ IPOLIECCOB U PAaBHOBECHMM B
TepmoauHamMuueckue M30TEPMUYECKUX YCIOBUSAX. XHUMHUYECKOE pPAaBHOBECHE.
noteHnuansl (3ueprust [m60ca | 3akoH geiicTByrommx wmacc. KoHcTaHTa paBHOBecHs U
u 3Heprus [enbmrosnbLa). pa3Hble CcrocoObl BBIPAKEHUS COCTaBa pPEaKIMOHHOU
3 | XumMuueckuii moTeHIman. cMecu. BumsHue gaBneHus W TeMIepaTypbl  Ha
XuMH4ecKoe XUMHUYECKOE paBHOBECHE. [TpunIMn CMEHICHUS

PaBHOBecue. 3akoH
JEWCTBYIOLIMX Macc.

paBHOBecHsl. BeruncineHue cocraBa paBHOBECHBIX CMecei
Y MaKCHUMAaJIbHOT'O BbIX0/1a IPOJYKTOB PEAKIMH.

da30Bo€ paBHOBECHE M TEPMOAMHAMHMUYECKOE YUEHHUE O
pactBopax. a3oBoe paBHOBECHE B TI'E€TEPOTE€HHBIX
cucremax. OcHoBHble moHsATHA. IlpaBuno ¢a3 ['mbOca.
CBs3b MEXIy PaBHOBECHBIM JABJICHUEM, TEMIIEPATYPOH,
U3MEHeHHEeM o0beMa M TemIoToi (a3oBoro mnepexona.
VpaBuenne  Knaneipona-Kmaysnyca, ero  aHamms.
Jlnarpamma coCTOSIHUS OZTHOKOMIIOHEHTHOM CHUCTEMBI.




3

JnarpaMMbl COCTOSIHUS
JIBYXKOMIIOHEHTHBIX CUCTEM.
DOU3NKO-XUMUYECKUNA aHAIIN3.
PacTtBopbI.

®da3oBo€ paBHOBECHE B

ABYXKOMIIOHCHTHBIX CUCTEMAX.

OcobeHHOCTH PaBHOBECHIA B
TPEXKOMIIOHEHTHBIX CHCTEMax

JuarpaMMbl  COCTOSIHUSL JIBYXKOMIIOHEHTHBIX CHCTEM.
OU3MKO-XMMHUYECKU aHanu3. TepMUYecKuid aHaius.
CucreMsl ¢ 3BTeKTUKOM. [IpaBuio psyara.

TepMoaMHaMHUECKME W MOJIEKYJISIPHO-KMHETHYECKUE
yCIIOBUSL 00Opa3oBaHMsI PacTBOPOB. TEOpUU PacTBOPOB.
TepMoguHamMuyeckre CBOMCTBa pacTBOpoB. HMiaeanbHbie

pactBopel. 3akoH Paynsa. TemmepaTypa KuneHus u
3aMep3aHus  HUACANBHOro  pacrBopa. (OcMoTHYECKOE
JIaBJICHHE.

®da30BEIC PaBHOBECHA B JABYXKOMIIOHCHTHBIX CHCTEMaAX

ra3-KuakocTb. M3oTepMbl W  W300apbl  MEPETOHKH.
PaBHoBecue nap-peajabHbIi JKUJIKU I pacTBop.
A3zeorponHbie cMecu. 3akoHbl KoHoBanosa. [leperonku c
OJTHOKpaTHBIM ~ MCIIAPEHUEM M ¢  peKTU(UKaluei.
OcoOeHHOCTH  paBHOBECUH B TPEXKOMIIOHEHTHBIX
cucreMax. ['padmueckoe Bblpa)keHHE COCTaBa C IOMOILBIO
TPEYroJbHOU IHarpaMMbl pPacTBOPUMOCTH.

TpCXKOMHOHeHTHHe CHUCTCMEI C TpOﬁHOﬁ SBTEKTHKOM.

Brnusinue Temnepatypsl Ha

B3aMIMHYIO PACTBOPHUMOCTb.
XUMHYECKOE PaBHOBECHE B
pacTBOpax AIEKTPOIUTOB
ANEKTPOXUMHUSL.

OrpanudeHHas B3aMMHas PaCTBOPUMOCTb KUAKOCTEH.
BnusiHue TemmepaTypbl Ha B3aUMHYIO PacTBOPUMOCTb.
3aBUCHMOCTbD JIaBJICHUS! HACBILIEHHOI'O IIapa OT COCTaBa B
KHUJIKHX CHUCTEMax C OrPaHUYEHHOW pacTBOPHUMOCTHIO.
3aKOH paclpeseseHus] paCTBOPEHHOIO BEIIECTBA MEXKIY
JBYMs HECMEUIMBAIOIUMUCS PacTBOPUTEIISIMHU.
Koadduuument pacnpeneneaus. XuMHIECKOe paBHOBECHE
B PacTBOpax IEKTPOJIMTOB U 3MEeKTpoxumus. CuibHbIE U
cnabple  anekrponutTel.  CTemeHb W KOHCTaHTa
AIIEKTPOIUTHYECKON auccounanuu. CKOpOCTh JBUKEHUS
noHOB. Yucnma mnepeHoca. YenbHas, DKBUBAJICHTHAsA U
MoOJIIpHast AIIEKTPONPOBOIHOCTb. 3aBUCUMOCTh
SJICKTPOIIPOBOAHOCTHU ci1a0bIX M CHJIHLHBIX OJICKTPOJIHUTOB
OT KOHILIEHTpAallMH U Temneparypsbl. [IogBHKHOCTH HOHOB.
3akoH Konbpaymia.

DNEeKTPOAHBIC TOTEHITUABI.
VYpasuenue HepHcra.
I'anpBaHMYSCKMIT DIIEMEHT U
ero DJ1C. Tepmoaunamuka
raJlbBAaHHIECKOT0 dJIEMCHTA.
XuMHueckas u
AJIEKTPOXUMHYECKAs KOPPO3US
METaJJIOB.

Bo3HUKHOBEHHE TOTEHIIMAda Ha TpaHuie JByX (das.
Ctpoenue IBOWHOTO JIEKTPUUECKOTO CJIO0s. IJIEKTPOIHBIE
noteHuuansl. YpaBHenue Hepnera. Kriaccudukanus
AIEKTPOJIOB. DNEKTpoabl 1 u 2 poaoB, OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIE, ra3oBbIe u amalibraMHbIe
MEeKTPOAbl. VHIWKATOPHBIE AJICKTPOABL.  DICKTPOIBI
cpaBHeHus. [anbBanmueckuid »siemeHtT u ero OJJIC.
TepMoanHaMuKa TaJIbBAHHYECKOTO AIIEMEHTA.
XUMUYECKHE W KOHIEHTPAllMOHHBIE TallbBAaHHMUYECKUE
anemeHTsl.  Ilpumenenne  wm3mepenut  OJC s
OmpesieNieHusT HW3MEHEHUH TepPMOJAMHAMUYECKUX TPHU
AJIEKTPOJHBIX peaklusx I onpenencnus pH pacTBopos
U JUTS aHATTUTHYECKUX IeNeld. XUMUYECKUe TPOIECChl TPU
atekTposin3e.  KOHIlEHTpannoHHAsT ©W  XUMHYecKas
nonsipu3anus. [lorennuan pasnoxenus. [lepeHanpsokeHue
U ¢ MpaKTUYeCKas IeHHOCTh. [1acCCHMBHOCTE W KOPPO3US
METAJIJIOB. XUMHYECKast U JIEKTPOXUMHUUECKas KOPPO3Us
METaJIJIOB. METOTbI 3aIIUTHI METAJIOB OT KOPPO3HUH.

5




3

XuMuyeckasg KUHETHUKA.
OCHOBHEIE ITOHATUA

OcHoBHbIE IIOHATHS (bopmansHOU KUHETUKHU.
3aBUCHUMOCTh CKOPOCTH PpEaKIHH OT KOHIEHTpAluu
peareHTOB. 3aKOH JAEMCTBYIOIIUMX Macc. 3aBUCUMOCTb
CKOPOCTH pEaKlMU M KOHCTAaHThl CKOPOCTH PEAKIUU OT
TeMIiepatypbl. YpaBHeHue AppeHuyca. MoJNeKyIsIpHOCTb
u nopsanok peakuuu. CrocoObl ompenenaeHusl MOpsaKa

(dhopMaIbHOW KHHETUKH.
3aBUCHMOCTh CKOPOCTH
peaKiiy OT KOHIICHTPALUU
peareHToB.

peaKuy.

AaKTHBHBIX  COyJapeHuil.  OHeprus  aKTHUBaUUU
CTepUYECKUH (AaKTOpP B paMKaX dTOU PEaKIUU.

KomIuiekc. [I[puurHbl KATaJTUTUYECKOTO JECUCTBUA.

5.3. JlaGopaTopHble 3aHATHUS (He npedyCMOmpeHsl)

5.4. IlpakTHyeckmne (CeMUHAPCKHUE) 3aHATHS

Tabauna S
Ne HanmenoBanue Conepanme pasnena
n/o pasaesa TUCHMIIMHBI

3akon ['ecca u TepMoAMHaAMUYECKOE 0OOCHOBAHHE.

1 Kanopumerpuueckue METO bl U3MEPEHUS TEIIIOBOTO

Xumuyeckas
s dexra.
TepMOJIUHAMUKA =

2 3aBUCHUMOCTH TETUIOBBIX 3PPEKTOB XUMUYECKUX PEaKIUil
ot Temrneparypsl. BeiBox ypaBuenust Kupxrodda.

3 TepMoanHaMHuUueCKUE CBOMCTBA pacTBOpOB. M neanbHble
pacTBopbl. 3akoH Payrsi.

PacTBopsl M30TepMBbI 1 N300aphl TIEPETOHKU. PaBHOBECHE Map-

4 pEaNIbHBIN JKUIKUN pacTBOpP. A3€0TPOIHBIE CMECH. 3AKOHBI
KoHoBasnosga.
VY aenpHas1, 5KBUBAJICHTHAS U MOJIIpHAs

5 AIIEKTPONPOBOIHOCTD. 3aBUCUMOCTD JIEKTPOIPOBOIHOCTH
CJ1a0BIX U CHJIBHBIX JIEKTPOJIUTOB OT KOHIEHTPAUU U

DNEKTPOXUMHUS TEMIEPATYPHI.

Knaccudukanus amektpo1oB. DnekTpoasl 1 1 2 poaos,

6 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE, TA30BbIE U
aMaJIbraMHbI€ JIEKTPOJIbI.
OHTponus U HeoOpaTuMele nporeccel. [lpumenenne

7 BTOPOTO Hauajaa TEPMOJUHAMUKY K N30JIMPOBAHHBIM

Xumuueckas CHCTEMAM.
KHHETHKA o

8 Brruncnenue coctaBa paBHOBECHBIX CMecel 1

MaKCHMaJIbHOTO BBIXOJa MPOIYKTOB PEAKLIUH.

CoBpemeHHbIE IIPEICTaBICHUS 0 MEXAHU3ME
JJIEMEHTAapPHOIO0 aKTa XHMMHMYECKOW peakuuu. Teopus

Teopuss TEpPEXOAHOr0 COCTOAHUA. AKTUBHPOBAHHBIN




6. CamocTosiTesibHAsi padoTa CTYI€HTOB 110 AUCHUIIHHE

6.1.TeMbl VIS CAMOCTOATEIBHOI0 M3Y4CHHUS

11731 TeMbl 1J151 CAMOCTOATEIBHOI0 H3YYCHH S
1 CBsI3b TEIUIOEMKOCTH € PA3JIMYHBIMHU TEPMOJIMHAMUYECKMMHU (QYHKIMSIMU
2 XHUMHUYECKUHN NOTEHIMAJ UI€aJIbHOTO U PEAILHOTO ra3oB. OYruTUBHOCTH
3 AKTHUBHOCTB ¥ KOO(Q(PHUIIMEHT aKTUBHOCTH
4 JuarpamMma KpuUCTaUIM3allMM Il CUCTEM C KOHIPYDHTHO  IUIABSIIMMHUCA
XUMHUYECKHUMH COEITMHEHUSIMU
5 JuarpamMma KpuUCTaUIM3allMM Ul CHCTEM C HHKOHIPYHTHO IUIABAIIUMUCS
XUMHUYECKMMH COETMHEHUSIMU
6 JuarpaMma KpuUCTaJIM3alluM Il CHCTEM C OrPAHUYEHHOW PacTBOPUMOCTBIO
KOMIIOHEHTOB
7 PaBHOBecus xkuakocTh-napa. 3akoHbl KonoBanosa
8 A3€e0TpOINHbIE CMECH M METOJIbI X Pa3eIeHUs
9 Xumnueckue 1enu. KonnenTpamonabsie 1enu 0e3 nepeHoca u ¢ mepeHOoCOM.
Juddy3nbiii moreHman.
10 [ToTeHIMOMETPUYECKOE OTPEICIICHNE CPETHETO KO3 PUIMEHTa aKTUBHOCTH
JIEKTPOJINTA.
11 Crioco6b1 ONpE/IENeHNA NOPANKA PEAKLMU M KOHCTAHTBI CKOPOCTH PEAKIMH [T
9JIEMEHTAPHBIX PEaKLIUN.
12 | Onpenenenue SHEPTUN AKTHBAIIHH.
13 CroxHbIE peakLuu: CONPSKEHHBIE, TapajlIe/IbHbIE, IOCIEA0BaTEIbHbIE,
ABTOKATAJIUTUYECKUE.
14 | KBaHTOBO-XMMUYECKUH MOJXO0J K OLIEHKE PEaKIIMOHHONW CIOCOOHOCTH MOJIEKYJI.
15 | Xumuueckast KuHeTHKa. Teopusi aKTUBHBIX CTOJKHOBEHUM.
16 XuMuyeckasi KuHeTuka. Teopusi akTHBUPOBAaHHOTO KOMILJIEKCA WJIM IEPEXOTHOTO
coctosHus. [IpaBuiio coxpanenust opOuTaabHol cuMmeTpuu Byasopna-Xoddmana.
6.2. UTP
1o Kypcy «®usndeckast xumus » s cTyaeHToB rp. DOII
3amaua 1.

Beruucnuts temnoBoit agdext peakiuu npu 298 K :1) npu P = const ;2)npu V = const.
TenoBoit 3¢hpexT 06pa3oBaHus BEUIECTB NIPU CTAHIAPTHHIX YCIOBUSX HAWTH 1O
cnpaBouHuky.4HCI +02.=2H20 +2Cl;

3amaua 2.

[TocTpouts quarpamMmy (a30BOro COCTOSHUS (JUarpaMMmy IUIaBKOCTH cUCTeMbI A — B )
HAOCHOBAaHWH JIaHHBIX O TEMIIEpaType Havala KPUCTALTU3AIUH JBYXKOMIIOHEHTHOW CHCTEMBI.
OTBeTUTH Ha CIETYIOLINE BOIPOCHI:

1)o603HaunTh TOuKamu | — KuaKui mias , cogepxamuii a % Bemectsa A npu temmeparype T ;
Il — mnaB ,conepxanuii a % BemecTBa A,HaXOIAMIMNACSA B paBHOBECUH C KpUCTANIaMH

xummuueckoro coequHenus; |1l — cucremy ,cocTosiiyio U3 TBEpOro BelecTBa A B paBHOBECHH C

pacmaBom,cofepxkamum 0 % BemectBa A ;1V — paBHOBecue a3 0IMHAKOBOTO COCTaBa ;
V — paBHOBecue Tpex (a3 ;

2)onpeaenuTh COCTaBbl XUMUYECKUX COSMHEHU;

3)0Hpe,ZICJ'H/ITB Ka4€CTBCHHBIC N KOJINYECTBECHHBIC COCTABBI D9BTCKTHK,

4)BBIYEPTUTH BCE THUIIHI KPUBBIX OXJIAXKIACHUS ,BO3MOKHBIE B IAHHOW CHUCTEME;

yKa3aTh ,KaKMM COCTaBaM Ha JUarpamMMme 3TH KPUBBIC COOTBETCTBYIOT;
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5)B KakoM (PU3MYECKOM COCTOSITHHHM HAaXOJISATCSl CHCTEMEI ,cojiepkamue B,r , J{ % BemectBa A pu
temriepatype T1 .UTo mpou30#aeT ¢ STUMHU CUCTEMAMU ,ECITH X OXJIATUTh A0 TeMIiepaTypsl T27?
6)orpenennuTh Yuciio (a3 v YuciIo TePMOAMHAMUYECKUX CTETIEHEH CBOOOIbI CUCTEMBI IPH
IBTEKTUYECKOI TeMIieparype u coaepkanuu A : a)95 mon.%; 6) 5 % monn.

7)rpu Kakou Temreparype HauHeT OTBEpJIeBaTh MJIaB ,coAepkauuii B % BemectBa A ?1Ipu kakoi
TEMIIEpaType OH OTBEpIeeT MOTHOCTHIO0 ?KakoB cOCTaB MepBbIX BHINABIIMNX KPUCTAILIOB ;

8)Ipu Kakoi TeMIiepaType HauyHeT TUIaBUThCACIUIAB,coepKaiuil T % BemectBa A ?Ilpu kakoii
TEeMIIEpaType OH pacIIaBUTCA MOJHOCThIO ?KakoB cocTaB mepBbIX Karmelb iasa ?

9)xakoii KOMIIOHEHT U B KAKOM KOJINYECTBE BBIKPUCTAIIIU3YETCS ,€CIIM 3 KT I1J1aBa ,

cojaepxariero a % Bemecta A,0xyaauth oT T1 1o T2?

I[aHHBIG O TCMIICpATypax Hadalla KPpUCTAJUIN3alIUH CUCTCMBI IIPUBCCHBI B Ta6J'II/IH€.

Cucrema CocraB T nauvana CocraB T nauana
,M0J1.% kp.,K ,M0J1.% Kp.,K

A- KCI 0 769 45 693

10 748 50 703

B- PbCl, 20 713 55 733

25 701 65 811

30 710 75 893

33,5 713 90 1003

40 707 100 1048

T;=753K, T, =703K, a=30, 6=75,8=5, r=25, n=75.
6.3.Y4eOHO-MeTOAUYECKOE O0ecTIeueHHe CAMOCTOATEIbHOM PadoThl CTY1€HTOB

MeToauieckue yka3aHusl K BBIIIOJHEHUIO Ja00paTOpHBIX paboT. — Mmeromcs
Ha kagedpe u 6 bubauomexe.

Jluteparypa:

1 | I'puropsesa JI.C. ®usndeckas xumus [ IJIEKTPOHHBINA pecypc]: yuedHoe mocooue/
I'puropresa JI.C., TpuponoBa O.H.— DnekTpoH. TeKCTOBbIE JaHHbIe.— MOCKBa:
MocKOBCKHUI rOCYAapCTBEHHBIN CTPOUTENBHBIN YyHUBEepcUTeT, Al [Tu Op Menna, Ob5C
ACB, 2014.— 149 c.— Pexum nocryna: http://www.iprbookshop.ru/26215.html.— 9bC
«IPRbooks»

2 | Pomanenko E.C. ®usnueckas xumust [ DNEKTPOHHBINA pecypc]: yuedHoe mocooue/
Pomanenko E.C., @panuesa H.H.— DnekTpoH. TekcToBbIe AaHHbIE.— CTaBpOIIOJIb:
CraBponoJIbCKHI TOCYIApCTBEHHBIN arpapHbIid yHUBepcuTeT, [laparpad, 2012.— 88 ¢.—
Pexwum nocryna: http://www.iprbookshop.ru/47378.html.— 3bC «IPRbooks»

3 | Makapos A.I'. TeopeTndueckne u MPaKTHYECKHE OCHOBBI (PU3NICCKON XUMHU
[DnexTponHEI pecypc]: yaebnoe mocodue/ Makapos A.I'., Caruna M.O., Pazno6pees

J.A.— DnekTpoH. TekcToBble AaHHble.— OpeHOypr: OpeHOyprckuil rocy1apcTBEHHbIN
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yuausepcuret, ObC ACB, 2015.— 172 ¢.— Pexwum noctyna:
http://www.iprbookshop.ru/52335.html.— 3B5C «IPRbooks»

4 | ®usndeckas XuMus [ DNEKTPOHHBIN pecypc]: mabopaTopHsiii mpaktukym/ JILA. AHnpees
[u ap.].— DnekTpoH. TekcToBble NaHHble.— MockBa: U3narensckuit Jlom MUCuC,
2016.— 122 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/56609.html.— 3B5C
«IPRbooks»

5 | Kanyrkuna H.E. ®u3nueckas xumus. XuMU4YECKOE paBHOBECHE [ DJIEKTPOHHBIN pecypc]:
METOJIMYECKHUE YKa3aHusl JJIsl caMOCTosATenbHON padoTel/ Kamyrkuna H.E.— DnexTpoH.
TeKcTOBBIe JaHHble.— Mocka: M3gaTensckuii [Jlom MUCuC, 2001.— 12 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/57093.html.— 3BC «IPRbooks»

/. OueHO4YHBbIE CpeCTBA

7.1. Borpocsl k nepBoii py0e:kHOi aTTecTanuu

1. Xumnueckass TepMoauHaMMKa. BHyTpeHHss sHeprus, TerioTa u padora. [lepBoe Hagano
TEPMOJUHAMUKHU.
2.OHTanenus. 3akoH 'ecca M TEPMOXUMHUYECKHUE PACUETHI.
3.Kanopumerprudeckre METOAbI H3MEPEHHS TETIOBOTO 3P deKTa.
4.TemnoTsl 00pa30BaHUs U CTOPAHUS COEAMHEHUH B CTAaHJAPTHBIX YCIOBUAX, UX IPUMEHEHHE IS
BBIYUCIICHHSI TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEAKIINH.
5. TennoeMKoCTb, 3aBUCMOCTb €€ OT TeMIepaTypbl. 3aBUCUMOCTb TEIJIOBBIX I3PHEKTOB XUMUYECKUX
peakimii oT Temreparypsl. YpaBHerune Kupxroga.
6.PaBHOBeCHBIE, HEpaBHOBECHBIE ITpoLiecChl. Bropoe Hauano TepMOAMHaMUKHU. DHTPONIUS U
TEPMOJIMHAMUYECKAsI BEPOSTHOCTb COCTOSIHHSI CHCTEMBI.
7. TepmoauHaMuyeckue noteHuuanbl (3Heprus ['m66ca u sneprus ['enbmromnsia).
8.Xapakrepuctuueckue GyHKInu. MakcumainbHas paboTa U BO3MOKHOCTh XUMUYECKON PEAKITHH.
9.Xumnueckuit noreHuai. [IpuMenenne TepMoIMHaAMUYECKUX TOTEHIIUAIOB B KAUECTBE KPUTEPUEB
HaIlpaBJICHUSI CAMOIIPOU3BOJIBHBIX IIPOLIECCOB U PABHOBECHUS B HU30TEPMHUUYECKUX YCIOBHSIX.

10. Xumnueckoe paBHOBecUE. 3aKOH JIEHCTBYIOIIMX MacC.

11.YpaBHeHne n30TepMBbI, H300apbl U H30XOPbl XMMUYECKOHN peaklnu.

12.Koncranra paBHoBecus. Hanpasienne XUMUYECKOW peaKuy.

13.BausiHue aBiaeHus U TEMIIEpAaTypbl HA XUMUYECKOe paBHOBecHe. [IpuHIUIT cMeleHns paBHOBECHS
Jlelllarense-bpayHna.

14.KoHcTaHTa paBHOBECHS U CIIOCOOBI BBIPAXKEHUS COCTaBa PEaKI[MOHHON CMECH.

15. I'ereporennoe xumuyeckoe papHoBecue. azoBoe paBHOBECHE U TEPMOJIMHAMUYECKOE YUEHHE O
pacTBopax.
16.®a30B0€ paBHOBECHE B TE€TEPOTCHHBIX cucTeMax. [loHaTus a3, KOMIIOHEHT, YUCIIO CTETICHEH I
cBo0o1bl.. [IpaBuio a3 ['nb6ca.

17.CBs13p MEX]ly paBHOBECHBIM JIaBJIEHUEM, TEMIIEPATYPO, H3MEHEHUEM 00beMa U TEIIOTON
¢azoBoro nepexona. Ypasaenue Knaitnepona-Knaysuyca.

18.O1HOKOMITOHEHTHBIE T€TEPOre€HHBIE CUCTEMBI. /J[narpaMma cOCTOSIHUSA OJJHOKOMIIOHEHTHOM
cUcCTeMBI. /[narpamma COCTOSHUE BOJIBI.

19. TepMoauHamMuyeckre CBOMCTBA pacTBOPOB. JlaBleHHE HACKIIIEHHOTO MMapa KOMIIOHEHTA HaJ
pactBopoM. MneanbHble pacTBOphl. 3akoH Payis.
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20.Peanbubie pacTBOpHI. [T0M0KUTENBHBIC U OTPUIIATEIFHBIC OTKIIOHEHUS OT 3aKoHa Payns, ux
MPUYUHBL.

21. Temneparypa kunenus pactBopoB. Kpuockonus

22. TemmnepaTypa 3aMep3aHusi paCTBOPOB. DOYILTHOCKOIIHS.

23.0cmoTtryeckoe naBieHue pacTBopoB. YpaBHeHue Bant-I'odda.

kad. Xumuueckas rexgoaorug Hedtu u raza UHIT ITHTY

Buster Ne 1 (nepBas pyOekHas arrecraius

1. ®azoBoe paBHOBECHE B reTeporeHHbIX cuctemax. [lonarus a3, KOMIOHEHT, YHUCIIO
cTeneHenii ceobompl.. [Ipasuino a3 ['mbOca.

2. .CBs3b MEXKIYy PABHOBECHBIM JIaBJICHHEM, TEMIIEPATYPOil, U3MEHEHHEM 00beMa U TEIJIOTOI
¢dazoBoro nepexona. Ypasaenue Kaiinepona-Knaysuyca.

3. OJHOKOMIOHEHTHBIEC T€TePOreHHbIE CUCTEMBI. J[narpamMmma coCcTOsIHUS
OI[HOKOMHOHCHTHOﬁ CHUCTCMBEI. I[HarpaMMa COCTOSAHHUEC BOJBI.

3aB. kadeapoii JL.III. MaxmymoBa

Bonpochl ko BTOpOii py0e:kHOIi aTTecTalMu
1. dazoBble paBHOBECHS B IByXKOMIIOHEHTHBIX cucTeMaX. OU3NKO-XUMUYECKUN aHATIH3.

Tepmuueckuit ananu3. Kpusble oXaxaeHus.

1. JluarpamMmbl COCTOSHMSL ~ JByXKOMIIOHEHTHBIX CHCT€M (M30MOP(HBIX, HEU30MOP(]HBIX,
00pa3yIONINX XUMHUECKUE COCTUHEHNS TTPU KPUCTAITH3AINHN).

2. IlpaBuiio pslyara, H0Jla, COCTaBbl PAaBHOBECHBIX (ha3, MacChl paBHOBECHBIX (ha3.

3. OcobeHHOCTH PaBHOBECHH B TPEXKOMIIOHEHTHBIX crcTeMax. | paduueckoe BhIpakeHHE COCTaBa C
MIOMOILBIO TPEYTOJIbHON AUarpaMMbl pACTBOPUMOCTH.

4. 3akOoH pacHpeleNieHHs pacTBOPEHHOTO BEIIECTBA MEXAY JBYMS HECMEIIMBAIOIIMMUCS
pactBoputensiMu. KoapdunmeHt pacnpenenenus. DKCTpaKIus.

5. XuMHYECKOe paBHOBECHE B pPACTBOpAaX 3JIEKTPOJUTOB U 3nekTpoxumus. CuibHble U cialble
aeKTposnThl. CTENneHb M KOHCTAHTa IEKTPOJIMTUYECKON aucconuranuu. CKOpOCTb IABUKECHHUS
noHoB. Yucna nepeHoca.

6. VYaenbHas, HKBHUBAJICHTHAs " MOJIIpHast ANIEKTPONPOBOJIHOCTD. 3aBUCUMOCTh
ANEKTPONPOBOIHOCTH CIa0bIX U CHIIBHBIX JIEKTPOJIUTOB OT KOHIIEHTPALMU U TEMIIEPATYPBhI.

7. TlopBukHOCTh MOHOB. 3akoH Konbpayia.

8. Bo3HUKHOBEHUE MOTEHIMANIA Ha rpaHuIle BYX ¢a3. CTpoeHHe JBOWHOTO JIEKTPHIESCKOTO CIIOSI.

9. DnekTpoaHble MoTeHIMabl. YpaBHeHue HepHera.

10. Knaccuduxanus »mekTpoaoB. MHAMKATOPHBIE DIIEKTPOIBI.

11. DnexTpoabl cpaBHEHUSI.

12. TanpBanmueckuii snemenT u ero DJ{C. TepmoarHaMuKa raTbBaHIYECKOTO dJIEMEHTA.

13. Xumuueckue v KOHIIEHTPALMOHHBIE I'aJIbBAHUUECKUE ITIEMEHTHI.

14. Xumnueckas kMHETUKaA U KaTtanu3. OCHOBHBIE MOHATHUS (OPMAIbHON KUHETHKHU.

15. 3aBHCHMMOCTH CKOPOCTH PEaKLUU U KOHCTAHTHI CKOPOCTU PEAKLUHU OT TEeMIIEpaTyphl. Y paBHEHUE
AppeHnyca.

16. Dueprus akTuBauuu. [IpHUUHBI KATATUTHYECKOTO AEHCTBHSL.

17. CxopocTh XUMUYECKUX PEAKINH, €€ 3aBUCUMOCTD OT Pa3JIMYHbBIX (PaKTOPOB.

18. Karanus. [Ipuunnsl kaTanuTuyeckoro aeicTBus. KatanuTuueckass akTUBHOCTD U CEJIEKTUBHOCTb.

19. IIpuuuHBI KaTATUTHYECKOTO AeWcTBUs. Katanutudeckass ak THBHOCTh U CEIEKTUBHOCTb.
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kad. Xumuueckas rexgoaorug gedbtu uraza UHIT ITHTY

BunerNe 1 ( Bropas pyOexxHas arrecTaims)

=

XUMHUYECKHE U KOHIEHTPAIMOHHBIC TAIIbBAHUYECKUE PJIEMEHTHI.

XuMmuyeckas KWHETHKa U KaTayin3. OCHOBHBIEC MOHATHS POPMAIIbHON KUHETHKH.

3. 3aBHCHMOCTh CKOPOCTH PEAKIIMM M KOHCTAaHTBHI CKOPOCTH PEAKIUU OT TEMIEPATypHI.
YpaBHenue Appenuyca.

N

3aB. kadenpoit JLII. MaxmynoBa

7.2. Bonpochl K 3a4eTy o Aucuuiianige «Puznyeckas XUMUA U KOPPO3UA XHMHUYECKOH U
TEIJIOTEXHUYECKOW AalIapaTyphbl

1. Xumuueckass TepMoaMHaMHKa. BHyTpeHHss sHeprus, TerioTa u padora. [lepBoe Hauano
TEPMOJUHAMUKHU.

2.OHTtanenus. 3akoH ['ecca 1 TEPMOXMMHUYECKHUE PACUETHI.

3.Kanopumerpudeckue METO/1bl U3MEPEHUS TEIIOBOTO 3(dekTa.

4.Tennotel 00pa30BaHus U CTOPAaHUs COCIUHEHUH B CTaHAAPTHBIX YCIOBUSX, UX IPUMEHEHUE IS
BBIYUCIICHHSI TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEAKIINH.

5. TennoeMKoCTb, 3aBUCUMOCTb €€ OT TeMIepaTypbl. 3aBUCUMOCTb TEIJIOBBIX APPEKTOB XUMUYECKUX
peakuuii oT Temneparypsl. Y pasHenue Kupxrodga.

6.PaBHOBecHBIE, HEpaBHOBECHBIE ITpoLiecchl. Bropoe Hauano TepMOAMHaMUKKU. DHTPONIUA U
TEPMOJMHAMHYECKAsl BEPOSITHOCTh COCTOSIHUS CUCTEMBI.

7. TepmoauHaMuyeckue noreHuuanbl (3Heprus ['m66ca u sneprus ['enbmromnsia).
8.Xapakrepuctuueckue pyHkunu. MakcumaibHas paboTa 1 BO3MOKHOCTh XUMUYECKOW PEaKIUH.
9.Xumnyeckuil noreHuuai. [IpuMenenue TepMoIMHaMUYECKUX TOTEHLIUAIOB B KAUECTBE KPUTEPUEB
HaIpaBJIEHUS! CAMOIIPOU3BOJIBbHBIX IIPOLECCOB U PABHOBECUS B U30TEPMUYECKUX YCIOBUSX.

10. XumMuueckoe paBHOBecHE. 3aKOH JEUCTBYIOIINX MaccC.

11.YpaBHeHne n30TEpMBI, H300apbl U U30XOPbl XMMUYECKOHN peakLuu.

12.Koncranra paBHoBecus. Hanpasienne XUMUYECKOW peaKuy.

13.BausiHue 1aBiaeHus U TeMIEpaTypbl HA XUMHUYECKOoe paBHOBecue. [IpuHIUN cMeleHus: paBHOBECHUS
Jlelllarense-bpayHna.

14 KoHcTaHTa paBHOBECHUS U CIIOCOOBI BEIPAKEHUSI COCTABa PEAKIIMOHHON CMECH.

15. I'ereporenHoe xummnueckoe papHosecue. @a3oBoe paBHOBECHE U TEPMOJINHAMUYECKOE YUEHUE O
pacTBopax.

16.dDazoBoe paBHOBECHE B TeTepOoreHHbIX cucreMax. [lousaTus a3, KOMIOHEHT, YUCIIO CTeNeHeN
cBoboabl. [IpaBuno da3 I'ndoca.

17.CBs13b MEXy PaBHOBECHBIM JJaBIIEHUEM, TEMIIEPATYpPOi, U3MEHEHHEM 00beMa U TeIIOTOM
¢dazoBoro nepexona. Ypasuenue Kiaiinepona-Knaysuyca.

18.O1HOKOMIIOHEHTHBIE T€TEPOTrE€HHBIE CUCTEMBI. J{narpaMma COCTOSIHUS OJJHOKOMIIOHEHTHOMN
cucTeMbl. JlnarpaMma cOCTOSTHUE BOJIBI.

19. TepmoauHaMu4ecKre CBOMCTBA pacTBOPOB. J[aBlIe€HNE HACBHIIIEHHOTO M1apa KOMIIOHEHTA HaJl
pactBopoM. UneanbHble pacTBOphl. 3akoH Pays.

20.Peanbuble pacTBOpbI. [lon0XKUTENBHBIE U OTPULIATENBHBIE OTKIOHEHUS OT 3aKoHa Payns, ux
MPUYUHBL.

21. Temneparypa KUneHHs pacTBOPOB. DOYIUINOCKOIIHSI.

22. Temnepatypa 3aMmep3aHusi pacTBOpoB. Kprnockomnus.

23.0cMoTHYecKOe 1aBieHne pacTBOpoB. YpaBHeHue Bant-I'opda. da3zoBbie paBHOBECHUS B
JIBYXKOMIIOHEHTHBIX cucTeMax. Ou3nko-xumMuueckui ananus. Tepmuyeckuit ananus. Kpusbie
OXJIaXKIECHUS.
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21.
22.

23.

24.
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26.
217.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45

. JluarpamMmbl  COCTOSIHHSI ~ BYXKOMITOHEHTHBIX ~ CHCTEM (M30MOP(HBIX, HEU30MOP(]HBIX,

00pa3yomuX XUMUYECKUE COEAMHEHUS MTPH KPUCTAIUTU3ALINN ).

[IpaBwiio peruara, HO/Ia, COCTABbI PABHOBECHBIX (pa3, MacChl paBHOBECHBIX (as3.

OcoOeHHOCTH paBHOBECHI B TPEXKOMIIOHEHTHBIX cucTeMmax. ['paduueckoe BbpaXkeHHE COCTaBa C
MOMOIIIBIO TPEYTOJIBHOM AHarpaMMbl paCTBOPUMOCTH.

3aKOH pacHpeleNieHds pacTBOPEHHOTO BEIIECTBA MEXIY JBYMS HECMEHIMBAIOIIMMHUCS
pactBoputensiMu. KoaddurueHt pacnpenenenus. IKCTPaKIUs.

XUMUYECKOEe pPaBHOBECHE B PacTBOpax 3JEKTPOIUTOB M 3JeKTpoxumusi. CuibHble U cladbie
31eKTpoJuThl. CTEeneHb W KOHCTaHTA 3JEKTPOJUTUYECKOU auccouuanuu. CKOPOCTh JIBHXKCHHS
noHOB. Yucna nepeHoca.

VY nenbHas, SKBUBAJICHTHAs u MOJISIpHAsI 3EKTPONPOBOAHOCTb. 3aBUCHUMOCTD
ANEKTPONPOBOIHOCTH CIA0BIX U CHIIBHBIX AJIEKTPOJIMTOB OT KOHIICHTPALIUU U TEMIIEPATyphI.
[TogBuxHOCTh MOHOB. 3akoH Komnbpayima.

Bo3HukHOBeHHE MOTEHIIMaNa Ha TpaHulle 1ByX (a3. CTpoeHHe JBOMHOIO 3JIEKTPUUYECKOTO CIOA.
OnexTpoaHble noTeHuanbl. Y paBHenue HepHcra.

Knaccudukanus snekrponoB. IHIUKaTOPHBIE 3JEKTPOIBL.

DNeKTpOIbl CPABHEHHUS.

lNanbBanmyeckuii 3nemeHT U ero J/1C. TepmoarHaMMKa rajlbBAHUYECKOTO 3JIEMEHTA.
XUMHYECKHE ¥ KOHIICHTPAIIMOHHBIE TAJIbBAHUYECKUE DIIEMEHTBHI.

XuMuyeckasi KnHeTuka u katanu3. OCHOBHBIC MOHATHS (OPMaAIbHON KUHETHKH.

3aBUCUMOCTH CKOPOCTH PEAKIIMU U KOHCTAaHThl CKOPOCTHU PEAKLIUU OT TeMIIepaTyphl. Y paBHEHHE
Appenuyca.

DHeprus akTuBauu. [ [puurnHbI KaTaTUTUYECKOTO ACHCTBUSI.

CKOpOoCTh XMMHUYECKUX PEAKIIUiA, €€ 3aBUCUMOCTD OT Pa3INYHbIX (haKTOPOB.

DepMEHTHI.

PaGora pacmmpenus uaeanbHbIX ra30B B pa3IUYHbIX MPoOLieccax

CBS13b TEIUIOEMKOCTH C PA3IMYHBIMHA TEPMOJUHAMHYSCKUMHA () YHKITUSIMU

TemnoeMKoCTh ra30B ¥ TBEPABIX TEJ

XUMUYECKUH MTOTEHIMAN UICATBHOTO U PEATILHOIO0 ra3oB. OyruTUBHOCTD.

AKTHBHOCTB ¥ KO3()PHUIIMEHT aKTUBHOCTH.

JuarpaMma KpHUCTAUTM3ALMKM I CHUCTEM C KOHTPYIHTHO TUIABSIIIUMHUCS XUMHYECKUMU
COE/IMHEHUSIMU.

JuarpaMma KpUCTaJUTM3AIlUU JJII CUCTEM C HMHKOHTPYIHTHO IUIABSIIUMHCS XUMHYECKUMU
COEIMHEHUSIMU.

. JnarpamMma KpuUCTaIUTA3ALUN U1 CUCTEM C OTPAHUYEHHON PAaCTBOPUMOCTHIO KOMIIOHEHTOB.

O6pasey, 6uneTtak 3auety no gucuunanHe

T'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHUIA YHUBEPCUTET
KADE/IPA "XTHI™

JucuuniauHa duznueckasgs XUMHUS W KOPPO3UA XUMHYECKOH U
TEIJIOTEXHHUYECKOH annapaTypbl

Cemectp -4
['pynmna T3C, 2011-19

Buaer Ne 1(k 3auery no AucuuIuinHe)

Pabora paciiipCHud NACAJIbHBIX I'a30B B PA3JIMYHBIX IIpoHeCcCax

OcobeHHOCTH paBHOBECUH B TPEXKOMIIOHEHTHBIX cucTemax. [ paduueckoe BbpakeHue
COCTaBa C MOMOIIIBIO TPEYTOJBbHOM TuarpaMMbl pacCTBOPUMOCTH
12



3. CBs3b MeXIy PaBHOBECHBIM JJaBJICHHEM, TEMIIEPATypOil, U3MEHEHHEM 00beMa U TEIIOTOM
dazoBoro nepexona. Ypasaenue Kaiinepona-Knaysuyca.

4. TepmoamHaMuyeckue noreHnua sl (Heprus [ m66ca u sneprus ['enbmromnsia).

3aB. kadenpoii
«XuMUYecKas TeXHOJIOTHS He()TH U Ta3ay npod. Maxmymosa JIIII.
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7.4. Onucanue nokasateyieid U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIMI Ha Pa3lMYHBIX 3Tanax uxX (popMUpOBaHUS, ONMUCAHHE

IIKaJIbl OOCHHUBAHUA.

Taoanua 7
ILi1anupyemble pe3yJibTaThl 0CBOCHHS Kputepuu onieHMBaHus pe3yJbTATOB 00y4YeHUsI HaunmenoBanue
KOMIIETeHIIUH
61-80 6a10B 81-100 6a10B OIICHO'IHOTO0
MeHee 41 6a/10B 41-60 6an0B
(Hey/10BJIETBOPUTEJILHO) | (Y0BJIETBOPUTEILHO) (xopoiio) (OTJINYHO) Cpeacrea

OIIK-2 CriocobeH MpUMEHSITh COOTBETCTBYIOMINN (PH3UKO-MaTEMaTUIECKUH alnapar, METOIbl aHaIi3a U MOJICTTUPOBAHUS, TEOPETHUECKOTO B SKCIIEPUMEHTAIHLHOTO

HCCJIICA0OBaHWA IIPpU pCUICHUN HpO(I)CCCI/IOHaJH)HI)IX 3aja4.

3HATh:

— DJJIEKTPOHHOE CTPOEHHE aTOMOB H
MOJIEKYJI, OCHOBBI TEOPUU XHUMHUECKOMH
CBS3U B COCIUHECHHSX Pa3HBIX THIIOB,
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUS

XUMHUYCCKUX 11§00)1(S¢[6(0) ] n
XApaKTCPUCTHKH PaBHOBCCHOI'O
COCTOSIHHA, METObI OITMCaHUs

XMMUYECKUX PaBHOBECHII B pacTBOpax
JJEKTPOJIUTOB;

— TEOPETUYECKUE OCHOBBI U TPUHIIHUIIBI
XUMUYECKHX W (PH3UKO-XUMUYIECKUX
METO/IOB aHAJIN3a;

- HayaJla TEPMOJMHAMUKH U OCHOBHBIC

YPaBHEHUS XUMUYECKON
TEPMOJIMHAMUKH; METOBbI
TEPMOJAUHAMUYECKOTO OIUCaHUs
XUMHYECKUX U (a30BBIX PaBHOBECHH B
MHOT'OKOMIIOHEHTHBIX cUCTEMaXx;
TEPMOTUHAMUKY pacTBOPOB

@parMeHTapHbIC 3HAHUS

Hemnonxrle 3HaHus

CdopmupoBanHbIe,
HO CoiepKallne
OTJeNbHBIC
POOEIIBI 3HAHUS

CdhopmupoBaHHbIe
CHCTEMaTHYCCKHE

3HaHUA

Bonpocsr k
pyOSKHBIM
aTTecTaIusIM,
YCTHBIN 01Ipoc,
PTP Temnl
MPAKTHIECKUX
pabor.

14




JNEKTPOJIUTOB U DIIEKTPOXUMHUYECKHUX
CUCTEM;
- ypaBHeHHUs (HOpMaIbHOW KUHETUKU U

KUHETUKU CJIOKHBIX, LIECTIHBIX,
IeTePOreHHbIX U (HOTOXMMHUYECKHUX
peakum; OCHOBHBIE TEOpUH
TOMOT'€HHOTO, reTepOreHHOro u

(epMEeHTaTUBHOTO KaTaJIn3a.

yMeThb:
— BBINOJHATH OCHOBHBIE XHMHYECKHUE
orieparuy, OTIpeeIATh

TEPMOJMHAMHYECKUE  XapaKTEPUCTUKU
XMMHUYECKHX peakuii U paBHOBECHbBIE
KOHLEHTPALIUU BEIIECTB;

- HCIIOJIb30BaTh OCHOBHBIE XMMUYECKHE
3aKOHBI, TEPMOJAMHAMUYECKHE
CIPAaBOYHBIC JIAHHBIE U KOJUYECTBEHHBIE
COOTHOILLIEHUS HEOPraHUYECKOH XUMUU
JUIs Ipo(eCCHOHATIBHBIX 3aj1ay;

- IMPOTHO3UPOBATh BIIUSHUE PA3IUYHBIX
(akTOpOB Ha paBHOBECHE B XMMHMUYECKUX
peakuusx; ONpeleNsiTh HalpaBIEHHOCTb
mpolecca B 3aJaHHBIX — HadyaJbHBIX
YCIOBUSIX;  YCTaHaBIIMBAaTh  TPaHUIIbI
obOnacreii  ycroilumBoctH  ga3z B
OJIHOKOMIIOHEHTHBIX u OMHApPHBIX
CUCTEMaXx;

- OIIPENENATh COCTABBI COCYLIECTBYIOIUX
da3 B  OWMHApHBIX  TE€TEPOTECHHBIX
CUCTEMAX; COCTaBIATh KHHETUYECKUE
ypaBHeHUs B JuddepeHInaTbHOl U
UHTErpalbHON (popMax il KHHETUYECKH

Yactuunsie YMCHUA

Henonnabie YMCHUS

VYMeHus oJIHbIC,
JIOIyCKaIoTCA
HEOOJIbIIHE
OIIHOKH

CdhopmupoBaHHbIe

YMeHus

15




IPOCTHIX peakuuid M MPOTrHO3UPOBATH
BIMSIHUE TEMIIEpAaTypbl Ha CKOPOCTb
nporecca.

BJIA/IeTh:

- METOJaMH MPOBEACHUS XUMHUYECKOTO
aHaJIM3a ¥ METPOJIOTUYECKON OIICHKU €ro
pe3yIabTaTOB;

- HaBBIKAMH BBIYUCICHUS TEIUIOBBIX
3pPEKTOB XMMHUYECKHX peaKIuil IpH
3aJaHHOW TeMmeparype B  YCIOBHSX
IIOCTOSIHCTBA JABJIEHHUA WIH 00beMa;
KOHCTAaHT  PaBHOBECHS  XMUMHUYECKUX
peakuui npu 3aJaHHOW TeMIeparype;
JaBJICHUS  HACBHIIIEHHOTO TMapa Haj
UH/IMBUIYAIbHBIM BEIIECTBOM, COCTaBa

COCYIIECTBYIOLIUX dha3 B
JIBYXKOMITOHEHTHBIX CHCTEMaX;
METOJIaMH  OIpEJICTICHUS KOHCTaHT
CKOPOCTH PEaKIUi Pa3INYHbBIX MOPSIKOB
o pe3ynbTatam KHHETUYECKOTO
SKCTIEpUMEHTA.

YacTHuHOE BiIaJcHUE
HaBBIKAMH

Hecucremaruueckoe
HpI/IMeHeHI/Ie HABBIKOB

B
CHCTEeMaTHIEeCKOM
PUMEHEHUH
HaBBIKOB
JIOIYCKAfOTCS
npooebt

3HAHUU

Ycnemrnoe u
CHUCTEMATHYECKOE
MIPUMEHEHUE HABBIKOB
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8. OcobenHOCTH peasu3annu JMCHUIIMHBI 1/ HHBAJUIOB U JIHII C

OrpaHu4¢HHBbIMHA BO3MOKHOCTHAMMU 310POBbA

JIst ocyIecTBICHUS MIPOLETyp TEKYIIEro KOHTPOJIS YCIIEBAeMOCTH U MPOMEKYTOYHOH aTTeCTalluH
o0ydJaromuxcsi Co3maHbl (OHABI OICHOYHBIX CPEJCTB, AaJallTUPOBAHHBIE [UI HWHBAIMAOB M JIUI C
OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS U MO3BOJIAIONINE OLCHUTH JOCTHKCHNUE UMH 3aIlJIaHUPOBAHHBIX
B OCHOBHOH 00pa30BaTeNbHON MpOrpaMMe pe3ylbTaToB OOyYSHHS M YPOBEHb C(HOPMHPOBAHHOCTH BCEX
KOMIIETEHIINH, 3asBICHHBIX B 00pa3oBaTeNbHON mporpamMme. @opmMa mpoBeAeHUs TeKYIIeH aTTeCTalllH IS
CTYACHTOB-MHBAJIHUOB YCTaHABIMBACTCS C YYETOM HHAWBUAYAIBHBIX NCHXO(U3NYECKUX OCOOCHHOCTEH
(yctHO, muchbMeHHO Ha Oymare, NMHCBMEHHO Ha KOMIbIOTEpe, B (opme TecTHpoBaHUS H T.1.). [lpu
TECTUPOBAHHUHU JJIsI CINA0OBUASAIINX CTYACHTOB MCIOJB3YIOTCS (POHABI OLIEHOYHBIX CPENCTB C YKPYIMHEHHBIM
mpudTtoM. Ha »bdK3aMEeH mpuriamaeTcs COMPOBOKAAIOUINN, KOTOPBIH 0OECTeYrBaeT TEXHHYECKOE
COIIPOBOXIACHUC CTYACHTY. HpI/I HGO6XOZ[I/IMOCTI/I CTYACHTY-UHBAJINAY HNPCAOCTABIACTCA AOIIOJIHUTCIBHOC
BpeMsi JJs TOJATOTOBKM OTBeTa Ha Jk3aMeHe (winm 3adere). OOywaromecs ¢ OTpaHUYCHHBIMH
BO3MOKHOCTSIMH 37I0pOBbSl M OOYdYaroIiuecs HHBAIUIBI O0ECHEYMBAIOTCS ITEYaTHBIMHU W 3JIEKTPOHHBIMH
o0pa3oBaTenbHBIMU pecypcamu (IpOTpaMMbl, YaeOHbIe TTOCOOWS AJISI CaMOCTOSATENBHON paboThl M T.1.) B

¢dopmax, ananTUPOBAHHBIX K OTPAaHUYCHUSAM HX 310POBbS U BOCHPUATHS HH(DOPMALH:

1) JUUIS UHBAJIMOB U JIUL] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbA M0 3PEHHUIO:

- 1019 CJIeNBIX: 33JIaHUs JUIS BHIMOJIHCHUS Ha CEMHHApaxX U MPAKTHUYCCKUX 3aHATUAX O(OPMILIFOTCS
penbedHO-ToueyHbIM mipudToM bpaiins miu B BUAE BIIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C ITOMOIIBIO
KOMITBIOTEPA CO CIIEIHATH3UPOBAHHBIM TPOTPAMMHEIM OOECTICU€HUEM ISl CIICTBIX, JINOO 3a4UTHIBAIOTCS
ACCUCTEHTOM; TTUChMEHHBIE 3aJ]aHHs BHIMTOHAIOTCSA Ha Oymare penbedHo-ToueuHbIM mpudTom bpaiinsg wmn
Ha KOMITBIOTEPE CO CHEIHATU3UPOBAHHBIM TPOTPAMMHBIM  OOecIiedeHreM JJisl  CIeNbIX  J0Oo
HAJMKTOBEIBAIOTCS aCCHCTEHTY; OOydJalomuMmcs i BBINOJHEHHWS 33/laHusl TPH  HEOOXOIUMOCTH
MIPEIOCTABIISAETCS KOMIUIEKT MHCHMEHHBIX MPUHAIISKHOCTEH M Oymara Jjisi MHChMa penbe(pHO-TOYSUHBIM

]J_IpI/I(l)TOM Bpaﬁnﬁ, KOMIIBKOTECP CO CIICIUAJIM3UPOBAHHBIM IMPOTPAMMHBIM obecrieuecHuEeM JJIs CIICTIBIX,

- IJIs1 cAadoBHASIIMX: Oo0ecIieunBaeTCs WHANBHyaTbHOE PaBHOMEPHOE ocBeleHue He meHee 300
JOKC; 0OydaromuMcst Uil BBITTOJIHEHUS 3a/laHusl P HEOOXOJUMOCTH TPENOCTABIISETCS YBEINIHBAIOIICS
YCTPOMCTBO; BO3MOXKHO TaKXe HCIIOJIb30BaHHE COOCTBEHHBIX YBEIMUYWBAIONINX YCTPOMCTB; 3alaHUs IS

BBITIOJTHEHHUS 33/1aHUH 0POPMIISIIOTCS YBEJIIMUEHHBIM IIPUPTOM;

2) JJ11 UHBAJIMAOB U JIML C OTPaHNYCHHBIMU BO3MOXHOCTAMU 310POBbLA MO CJIYyXYy:
- A8 TIYXMX H ¢Ia00CbIIANIMX: 00ECIEUYNBAETCS HAJIMYHE 3BYKOYCHIMBAIOIIEH armapaTyphl
KOJIJICKTUBHOTO TIOJIb30BAHUS, MPU HEOOXOAMMOCTH OOYYArOIUMCS TPEAOCTABISICTCS 3BYKOYCHIMBAOIIAS

afraparypa MHAUBUAYAJIbHOTO IMOJIB30BAHUA; IPCAOCTABIIAAIOTCA YCIIYI'U CypAOIICPCBOAINKA,

- JIdA CJICNMOIJIyXuX  JOIyCKacTCsA  MNPUCYTCTBUEC aCCHCTCHTA, OKa3bIBAOUICTO  YCIIYT'HU

tadIocypaonepeBoaurKa (ITOMUMO TPEOOBAHWI, BBITIOIHIEMBIX COOTBETCTBEHHO VIS CJICTIBIX U TIIYXHX);



3) JUTSL JTUIT C TSDKENBIMHA HApYIIECHUSME PEYH, TIyXUX, CIaOOCHbIIANINX JEKIIUH U CEMUHAPEI,
MPOBOAMMEIE B YCTHOH (hopme, MPOBOISATCS B MUCBMEHHOU opMe;

4) JUIslT WHBIWJOB W JIUI[ C OTrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0pOBBS, HMMEIOIINX
HApPYULIEHUSs] ONOPHO-ABUIaTeJIbHOI0 anmapara:

- JUId JIL C HapyLIEHUSAMHU OIOPHO-ABUIaTEIbHOTO allapara, HapyIIeHWSAMHU JBHUraTEIbHBIX
GyHKUMI BEpXHUX KOHEYHOCTEH WM OTCYTCTBUEM BEPXHUX KOHEYHOCTEH: NHChMEHHBIC 3aJaHus
BBIMOJHSIOTCS HA KOMIIBIOTEPE CO  CIEHUAIM3HPOBAHHBIM  IMPOrPaMMHBIM  OOECICUEHHEM  HIIH
HAa/IMKTOBBIBAIOTCS ACCHUCTEHTY; BBIOJHEHUE 3aJaHuil (TECTOB, KOHTPOJBHBIX pPabOT), MPOBOAUMBIE B

NHCBMEHHO (hopme, MPOBOASATCS B YCTHOM hopMe myTeM ompoca, Oece/Ibl ¢ 00yJaroIIMCs.

8. YueOHO-MeTOAMUECKOe U HMH(OPMAIITHOHHOE OOecliedeHre TUCHMILTUHbI

9.1 JIurepatypa

1 ['puropsera JI.C. @usndeckast XuMus [ DIEKTPOHHBINA pecypc]: yaeOHOoe mocoome/
I'puropresa JI.C., Tpuponora O.H.— DnekTpoH. TeKCTOBbIE JaHHbIE.— MOCKBa:
MocCKOBCKHUI TOCYIapCTBEHHBIN CTPOUTENbHBIN yHUBEpcuTeT, Al [Iu Op Menua, ObC ACB,
2014.— 149 c.— Pexxum noctyna: http://www.iprbookshop.ru/26215.html.— 9bC
«IPRbooks»

2 Pomanenko E.C. ®uzndeckast xumus [ DNeKTpOHHBIN pecypc]: yuebHoe nocodue/
Pomanenko E.C., ®pannesa H.H.— DnextpoH. TekcToBbIE naHHbIEe.— CTaBpONOJIb:
CraBponoabCKHil rocyJapCTBEHHBIHN arpapHblil yHuBepcureT, [laparpad, 2012.— 88 ¢.—
Pesxxum nmoctyna: http://www.iprbookshop.ru/47378.html.— DBC «IPRbooks»

3 Makapos A.I'. TeopeTrueckue 1 NpakTUYECKHE OCHOBBI (PU3UUECKON XUMUN [ DNIEKTPOHHBII
pecypc]: yaebnoe nocobue/ Makapos A.I'., Caruna M.O., Pazno6pees JI.A.— DneKTpoH.
TeKcTOoBbIe JaHHble.— OpeHOypr: OpeHOyprckuii rocyaapcTBeHHbIH yHUBepcuTeT, DbC
ACB, 2015.— 172 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/52335.html.— DBC
«IPRbooks»

4 duznyeckas XuMus [ IeKTpOHHBIN pecypc]: 1aboparopHblil npaktukym/ JI.A. AHzapeeB [u
Ip.].— DnexTpoH. TekcToBbie nanHble.— MockBa: U3narensckuii JJom MUCuC, 2016.—
122 c.— Pexxum nocryna: http://www.iprbookshop.ru/56609.html.— DBC «IPRbooks»

5 Kanyrkuna H.E. ®usndeckas xumusa. XuMAYECKOE paBHOBECHE [ DIEKTPOHHBIN pecypc:
METOUYECKHE YKa3aHUs JIsl caMocTosATenbHON padoTel/ Kamyrkuna H.E.— DnexTpoH.
TeKcToBbIe naHHbIe.— MockBa: M3aarenbckuii lom MUCuC, 2001.— 12 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/57093 . html.— 3BC «IPRbooks»




B) MPOrpaMMHOe ¥ KOMMYHUKAIIMOHHOe o0ecnieyeHne THCIUTIIHHbI

1. DnexkTpOHHBIN KOHCTIEKT JICKIIUH
2. HaGopsb! npe3eHTanuii Jyist JISKITHOHHBIX 3aHATHH.

9.2 MeToanyecKue yKa3aHUA 110 0CBOEHHIO TuCHUILIMHBI (Iprioxenue 1)

10. MarepuajJbHO-TEXHHYECKOE O0ecneueHue T CUUIIMHBI

B yueOHOM mporiecce A1t OCBOCHUS AUCITUTUINHBI UCTIONIB3YIOTCS CICIYIOIINE TEXHHUECKUE
CpeicTBa:

-XUMUYECKas JIa00paTOpus, XUMUYCCKUE PEAKTUBHI;

-KOMITBIOTEPHOE M MYJIbTUMEANIHOE 000pyI0BaHUE (HA JICKITUAX JUISI CAMOKOHTPOJIS
3HAHWH CTYJEHTOB, I 00ECIICYCHHSI CTYICHTOB METOJUYCCKIMH PEKOMEHIALIUSIMHU B
AJIEKTPOHHOM (hopMe.;

-npuOOpHI U 000pyI0OBaHUE YUeOHOTO Ha3HAUYCHHUS (TIPU BBIOJHEHUH J1a00PaTOPHBIX
pabor).

11. lonosiHeHHMs1 ¥ U3MEHeHUsI B paboyeii mporpaMMe Ha yueOHbIN 1o

I[OHOJ'IHGHI/IH n U3MCHCHHUA B pa60qI/Ie MporpaMmMbl BHOCATCS CKCTOAHO IICPCIA Ha4YaJlOM HOBOI'O
yqe6Hor0 roaga 1o q)OpMC. HM3MeHeHus HOIKHBI OQ)OPMHHTBCH JAOKYMCHTAJIBHO U BHOCATCS BO BCC
YUYTCHHBIC 3K3CMILIAPHI.



IIpunoxenue 1

MeToauueckue YKa3aHud M0 OCBOCHUIO JTUCHHUIIJIMHBI
«Dusznueckas XuMuUg U KOppo3us XHUMHYECKOU M TEIIIOTEXHUUECKOM arrapaTrypbn

1. MeToanuyecKkue YKazaHuda I Oﬁy‘lalOIIII/IXCH o IMJIAHUPOBAHUIO M OPraHM3aluu
BpPEMEHH, H606XOHI/IMOFO AJifd OCBOCHUSA JUCHUIIIMHBI.

W3yuenne pekoMEHIyeTCs HayaTb C O3HAKOMJICHMS C paboueil  mporpammoii
IMCLUUIUIMHBL, €€ CTPYKTYpOW M COJepKaHHEM pas3zieioB (Moxayiei), (OHIOM OICHOYHBIX
CPEICTB, O3HAKOMUTbCA C Yy4EOHO-METOJUYECKMM M HH(OpPMALMOHHBIM OOecredeHneM
JUCLUTIIUHBL.

Jucnunnuza «Pusnyeckas XUMUsA U KOPPO3Usl XUMUYECKOW U TEINIOTEXHUYECKOU
anmaparypbl» COCTOHUT U3 7 CBA3aHHBIX MEXAY COO0I0 TeM, 00eCIIeUMBAIOILIUX
II0CJIEZI0BATEIbHOE U3YUYEHUE MaTepuaa.

OO0yuenue o nucuuIuinHe «Pu3ndeckass XUMUS U KOPPO3UsS XUMUUECKON U
TEIUIOTEXHUUYECKON ammaparypbl» OCYLIECTBISIETCS B CIEAYIOIIUX Gopmax:

1. AynutopHble 3aHATHS (JSKIUHU, IPAKTHYCCKHUE/CEMUHAPCKUE 3aHATHS).

2. CamocrositenbHast paboTta cTyAeHTa (IMOATOTOBKA K JICKIUSAM, HPAKTHYECKUM/
IPAKTUYECKUM 3aHATUAM, TecTam/pedepaTam/moknagam/scce, U HHBIM (popMaM HUCHBMEHHBIX
paboT, BEIITOJHEHUE aHATIN3a KEHCOB, HHAMBHIyaTbHAs KOHCYJIBTAIUS C MIPETIOIaBATEIIEM).

3. UHrepakTuBHbIE (QOpPMBI MPOBENEHUS 3aHATUN (KOJJIOKBUYM, JIEKIUSA-IUCKYCCHS,
IPYIIIOBOE pelIeHue Keica 1 1p.(hopMsI).

VY4eOHbII Marepual CTPYKTYpUPOBaH M M3yYEHHUE JUCLUUIUIMHBI IPOU3BOIUTCS B

TEMaTUICCKON IMOCJICA0OBATCIbHOCTH. Ka)KILOMy HDaKTI/I'-IGCKOMV/ CCMHUHAPCKOMY 3aHATHIO U

CaMOCTOATEIIBHOMY H3y4YEHUIO Marepuana MpeAllecTBYeT JIEKIUsA [0 JaHHOH TeMe.
OOyuaromnyecss CaMOCTOSTENILHO MPOBOJAT IPEIBApUTENbHYIO IOATOTOBKY K 3aHATHIO,
MPUHUMAIOT aKTUBHOE U TBOPYECKOE ydacTUe B 0OCYKACHUU TEOPETUYECKUX BOIPOCOB, pazdbope
POOJIEMHBIX CUTYAIM U MMOMCKOB MyTel uX pemeHus. MHorue npoGiieMsl, H3ydaeMble B Kypce,
HOCAT JIUCKYCCHOHHBIM XapakTep, 4TO IPEAIOoJIaracT WHTEPAKTHBHBIM XapakTep INpPOBEIACHUS
3aHATUN HAa KOHKPETHBIX IIPUMEPAX.

Omnucanue MOCJIEIOBATEILHOCTH ACHCTBUI 06yqalomeroc51:

HpI/I HN3YUCHUHN KypcCa CJICAYCT BHUMATCIBHO CJIYHIIATh U KOHCIICKTUPOBATH MAaTCpHAI,
U3JaraeMbeIli Ha AYAUTOPHBIX 3aHATHAX. ﬂJ’IH €0 IIOHMMAaHUA W Ka4YCCTBCHHOI'O YCBOCHUA
PEKOMCHAYCTCA ClIeAyrolas mocjIe10BaTCIbHOCTD JIENCTBUI:

1. Tocne okoHYaHUSI YUEOHBIX 3aHATHU Ul 3aKpEIUICHHWS MarepHuaja MPOCMOTPETh U
00ymMaTh TEKCT JIEKIIMHU, MPOCTYIIAHHOW CEerofHs, pa3o0paTh paccMOTpeHHbIe mpumMepsl (10 —
15 munyT).

2. IIpn moAroToBKe K JIEKUUH CIEITYIOIIETro JTHS MOBTOPUTH TEKCT MPEIbIIyIIe JTeKIUH,
MOJyMath O TOM, Kakasi MOKeT ObITh cieaytomas Tema (10 - 15 munyT).

3. B Teuenue Henenu BbIOpaTh BpeMs Ui paOoOThI ¢ auTeparypoil B Omubiamoreke (mo 1
qacy).

4. HpI/I IIOATOTOBKE K HDaKTI/IquKOMV/ CCMUHAPCKOMY 3aHATHIO TTOBTOPUTH OCHOBHBIC
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MOHATHSI 110 TeME, U3YYUTh IPUMEpPHI. Pelias KOHKPEeTHYIO CUTYaIlUIO, - IPEABAPUTEIHHO MOHSTH,
KaKOH TEOpPETUYECKUH MaTepHhall Hy)KHO HCIOIb30BaTh. HaMeTHTh MiiaH pemieHwus, monpodoBarTh
Ha ero OCHOBE pemuTh | - 2 mpakTuyeckue curyaruu (1ad.padboTh).

2. Meroauyeckue yKa3aHusi 1O padore oOyyamomuxcsi BO BpeMsi IpOBeleHHs
JIeKIM .

Jlekuuu fal0T  OOy4yaroOUMMCS CHUCTEMATU3MPOBAaHHBbIE 3HAHUSA 10 JAMCLUIUIMHE,
KOHIIEHTPUPYIOT MX BHUMAaHUE Ha HauboJjee CIOKHBIX M BaXKHBIX Bolpocax. JIekunu oObIYHO
U3JIAraloTcsi B TPAJMIMOHHOM WM B NpoOieMHOM cTuie. [[nsg cTyaeHTOB B OOJBIIMHCTBE
cilyyaeB B MpoOsieMHOM ctuie. [IpoOneMHBI CTHIb TMO3BOJIIET CTUMYJIMPOBATH AKTHBHYIO
MO3HABATENIBHYIO JICATEIBHOCTh OOYUYAIOMIMXCS M MX HHTEpPeC K AUCHUILIMHE, (HOpMHUPOBATH
TBOPUYECKOE MBILIUIEHHWE, @pulOerarb K IPOTUBONOCTABICHUSAM U CPAaBHEHMSIM, JielaTh
0000111eHUs,, AaKTUBU3UPOBAaTh BHHMMAaHUE OOYYAIOUIMXCS IIyTeM IIOCTAaHOBKHM HPOOJIEMHBIX
BOIIPOCOB, MOOLLPATH JUCKYCCUIO.

Bo BpEMs JICKIIUMOHHBIX 3aHATHH PEKOMEHAYCTCA BECTHU KOHCIICKTHUPOBAHUC yqe6H0ro
Marcpuraia, o6pamaTb BHHUMAHHEC Ha (1)OpMy.]'II/IpOBKI/I N KaTCropuu, pacKpbIBarOmue CyTb TOI'O
HJIA UHOI'O ABJICHUA, UJIW ITPOLCCCOB, BHIBOAbLI U ITPAKTHYCCKHUEC PCKOMCHAALIUU.

KoHcnekT Jiekiuu Jrydiie moapas3ieisaTh Ha IYHKTHI, COOMI0Aast KPaCHYIO CTPOKY. DTOMY
B OoiblIoi crerneHu OyayT crIocoOCTBOBaTh BOIPOCHI IIaHa JIEKUWH, TPEAJIOKEHHBIE
npenogaBatensM. Cremyer oOpaiiaTh BHMMAaHHE Ha aKIEHTHI, BBIBOJbI, KOTOpBIE JeJaeT
npernojaBaTelib, 0OTMeuasi HauboJiee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepuase 3aMe4aHUsIMU

«BAXHO», «XOpoHmio 3allOMHUTbB» MW T.II. MoXHO JenaTbh 3TO U C IOMOIIBIO Pa3sSHOLIBCTHLIX
MapKepoOB WJIH PYUCK, HOAUCPKHUBAA TCPMUHBI 1 OIIPCACIICHU.

IlenecooOpa3no pa3paboTath COOCTBEHHYIO CHCTEMY COKpallleHWid, a0OpeBUaTyp W
cumBonoB. OnHako TpH JanbHeWmeld padoTe ¢ KOHCIEKTOM CHMBOJBI JIydYille 3aMEHUTh
OOBIYHBIMH CJIOBaMH ISl OBICTPOTO 3PUTEIHHOTO BOCTIPUSATHS TEKCTA.

PaGoras Haa KOHCIICKTOM HCKHHﬁ, HeO6XOI[I/IMO HCIIOJIb30BAaTh HE TOJIBKO OCHOBHYHO
JIUTECPATypy, HO U Ty JHUTCPATYPY, KOTOPYIO HOOIOJIHUTCIBHO PEKOMCHIOBAJI IIPCIIOAaBaTCIIb.
HMMenHO Takas CCPbE3HAA, KPOIOTINBAA pa60Ta C JICKIMOHHBIM MAaTCpraJIOM IMO3BOJIUT FJIY6OKO
OBJIAZACTb TCOPCTUUCCKHUM MATCPHUATIOM.

Tematuka ek JaeTcs B pa60qel71 nporpamme JUCHUIIIINHBI.

3. Metoaunyeckue yKa3aHus o0yyarmumcs no MOAr0TOBKeE K
NPaKTHYeCKUM/CEeMHUHAPCKHUM 3aHATHSIM.

Ha HDaKTI/I‘—IeCKI/IX/ CCMUHAPCKUX 3aHATHUAX TIPUBCTCTBYCTCA AKTHBHOC Y4YaCTHC B

O6CY)K}16HI/II/I KOHKPETHBIX CHTyaHHﬁ, CIIOCOOHOCTE HA OCHOBE ITOJITYUCHHBIX 3HAHWUM HaxXoauThb
HanOoJee B(I)(I)CKTI/IBHBIG pemiCHusd TIOCTABJIICHHBIX np06neM, YMETb HaXOIUTb MMOJIC3HBIN
,Z[OHOJIHI/ITCJILHBII‘/JIMaTCpI/IaH 10 TEMAaTUKC CCMUHAPCKUX 3aHATHH.

CTy,Z[CHTy PCKOMCEHAYCTCH CIICAYIOIas CXeMa MOATOTOBKU K CCMUHAPCKOMY 3aHATUIO:

1. O3HakomiicHHE C IUIAHOM OPAKTUYCCKOT™ o/c CMHHApPCKOI'o  3aHATHA, KOTOpBIfI
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OTpaXkaeT CO/CPIKaAHUETIPEITI0KESHHON TEMBI;
2. [TpopaboTaTh KOHCTIEKT JICKITUH;
3. [IpounTath OCHOBHYIO M JOTIOJTHUTEIBHYIO JIUTEPATYPY.
B mporecce moAroToBKM K MPAKTHYECKUM 3aHATHAM, HEOOXOAMMO OOpaTHTh 0coboe

BHHMaHHE Ha CaMOCTOSITEIbHOE M3Y4YeHHE PEKOMEHIOBAaHHOM nuTeparypsl. [lpu Bceil monHoTe
KOHCIIEKTUPOBAHUSA JICKIIMM B HEW HEBO3MOXKHO M3JIOKHUTH BECh MaTepuaj H3-3a JIMMHUTA
ayTuTOpHBIX 4acoB. [loaTomy camocrosiTenbHas paboTa ¢ yueOHUKaMU, yUeOHBIMU MTOCOOUSIMH,
HAy4YHOH, CIPAaBOYHOM JMUTEpaTypod, MaTepuaiaMu NEpUOAUYECKUX Hu3AaHui u HHTepHeTa
aBisieTcs HanOosee 3(h(HEKTUBHBIM METOIOM IONYYCHHS JOMOJHUTEIbHBIX 3HAHHM, MO3BOJISIET
3HAYUTEIIFHO aKTUBHU3MPOBATh TNPOIECC OBIAJACHHUS HHPOpPMAIMEH, CIOCOOCTByeT Oolee
rTyOOKOMY YCBOGHHIO H3y4aeMoro warepuaina, (OpMHpPYeT y CTYJICHTOB OTHOLICHHE K
KOHKpeTHOW mpoOieme. Bce HOBbIE MOHATHS MO H3y4yaeMoil TemMe HEOOXOAMMO BBIYYHUTh
Hau3yCThb U BHECTH B TJIOCCApHil, KOTOPBI 11e1ecO00pa3HO BECTH C CaMOr0 Hayala W3Y4YEeHHUS

Kypca;

4. OTBETUTH Ha BOMPOCHI IJIaHA MPAKTUICCKOT0/CEMHUHAPCKOTO 3aHATHS,

5. BBIITOJIHUTE JOMAIIHEE 3aaHUE;

6. [IpopaboTaTh TeCTOBBIC 3a/IaHUS U 3a/1a4H;

7. Ilpu 3aTpyaHeHusIx chopMyIupOBaTh BOMPOCH! K PENOAABATEIIIO.

Pesynbrar Takoi pabOTHl JOIDKEH MPOSBHUTHCS B CIOCOOHOCTH CTYJIEHTa CBOOOIHO

OTBCTUTH HAa TCOPETHYCCKUC BOIIPOCHI IPAKTHUKYMA, BBICTYIIAThL U Yy44CTBOBATb B KOJUICKTHBHOM
O6CY)K,I[€HI/II/I BOITPOCOB HSy‘I&GMOfI TCMbI, IIPABUJIbHO BBIIIOJHATL IIPAKTUYCCKUC 3addHUA U

HHBIC 3aJaHH, KOTOPBIC IAIOTCA B (bOHIIe OICHOYHBIX CPCACTB AUCIUITIIIMHBI.

3. Meroanyeckue yka3aHusi O0Oy4arOIMMCH 10 OPraHU3allUM CaMOCTOAITEJIbHOM
padoThbI.

[ens opranu3aiy caMoCTOATENbHON paboThI 10 AucHUIUInHE «Dusnyeckas Xumus
U KOPPO3HS XUMUYECKOUN U TEIJIOTEXHUYECKOW anmapaTypb»

- 9TO yrayOJeHWe W paclIupeHHe 3HAaHWW B 00JacTH OCHOBHBIX TEOPETUUYECKUX TOJIOKECHHIMA
(1)I/I3I/I‘~I€CKOI\/II XUMHUHN Ha OCHOBE METOIOB KBaHTOBOU XHUMHHU, XUMHUYECKOU TEPMOJAUHAMUKNU
XUMHUYECKON KWHETHKHU; (POPMUPOBAHHE HABbIKA M MHTEpECa K CaMOCTOSTENbHON MO3HABATEIHLHOM
JESTCIIbHOCTH.

CamocrositenpbHasi paboTa 0OyYarOUUXCSl SIBJISIETCS BAXKHEMIIMM BUJIOM OCBOEHUS

CoJiep’KaHusl AUCLMUILINHBI, MOATOTOBKU K MPAaKTUYECKUM 3aHATUSAM M K KOHTPOJBHOW paloTe.
Croma Ke OTHOCATCS M CaMOCTOSITENbHOE YIJIyOJIeHHOE HW3y4YeHHEe TeM JUCLMILIUHBI.
CamocrosarenbHas paboTa MpeAcTaBiseT OO0 MOCTOSIHHO JEHCTBYIOUIYIO CHUCTEMY, OCHOBY
00pa3oBaTEeNBHOIO MpoLlecca U HOCUT MCCIIE0BATENIbCKUNA XapaKTep, YTO MOCIYXUT B OyayIieM
OCHOBAHMEM JUIsI HANHMCaHUS BBITYCKHOM KBaJM(UKAMOHHONW pabOThl, MPaKTHUYECKOTO
IIPUMEHEHHSI TTIOTYYEHHBIX 3HAHUMH.

OpraHu3anus caMOCTOSATENbHOM paboThl O0yYaroIUXCs OPUEHTHUPYETCS Ha AaKTHBHBIE
METO/bI OBJIAJICHUSI 3HAHUSIMH, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Mepexo/ OT MOTOYHOIO K
WHIUBUAYAIU3UPOBAHHOMY O0YUYEHHIO, C YUETOM MOTPEOHOCTEN U BO3MOKHOCTEN JIMYHOCTH.

HpaBI/IJ'IBHaSI opranuszanuga CaMOCTOSATCIIbHBIX y‘-IC6HBIX 3aHSITHf/'I, X CUCTEMATHYHOCTD,
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1esiecooopasHoe MIaHUPOBaHUE PabOYero BPEMEHHU T03BOJISCT CTYACHTaM pa3BUBATh yMEHHS U
HaBbBIKM B YCBOCHHH W CHCTCMATH3allUA HpI/IO6peTaeMBIX 3HaHI/If/’I, OGCCHC‘{I/IBHTB BBEICOKHH
YPOBCHBb yCI€eBaCMOCTHU B nepuon O6y‘-IeHI/ISI, MOJIYYUThb HaBbIKU IIOBBIIICHUA
pohecCHOHATLHOTO YPOBHSL.

[lonroroBka K NpPakTUYECKOMY 3aHATHUIO BKJIKOYAET, KPOME MPOpPAOOTKH KOHCIEKTa U
IIpE3EHTALMH JIEKIUH, [TOUCK JINTEPATYPHI (110 PEKOMEHI0BAHHBIM CIIMCKAaM M CaMOCTOSITENIBHO),
MOJITOTOBKY 3aroTOBOK JJISi BBICTYIUICHHH IO BOMNPOCAaM, BBIHOCHMBIM MJIsi OOCYXKICHHS II0
KOHKpeTHOW Teme. Takue 3aroToBKM MOIYT BKJIIOYaTh LUTAThl, (PAKThl, COINOCTaBJIECHUE
pa3UYHbIX MO3ULMH, cOOCTBEHHbIE MbIcaU. Eciau mpoGnema 3amHTepecoBana oOydarouierocs,
OH MOJKET HOJATrOTOBUTH pedepar U BBICTYIHUTh C HUM Ha IIPAKTUYECKOM 3aHATHH. [IpakTrueckoe
3aHATHE - 3TO, IpPEXKAE BCEro, IUCKYCCUs, OOCYKICHME KOHKPETHOH CHUTyallMH, TO €CTh
IIpearoaracT yMeHHEe BHUMATENBHO CIIyIIaTh WICHOB MaJIOM I'PyIIBl U MOAEpPATOpa, a TAKXKE
CTapaThCs BBICKA3aTh CBOE MHEHME, BHICKA3bIBATh COOCTBEHHBIE UAEH U NIPEJIOKEHUS, YTOUHATh
U 33/1aBaTh BOIIPOCHI KOJIJIETaM 10 00CYKICHHUIO.

IIpy mnoaroroBke K KOHTPOJBbHOM paboTe OOyyarouiuiicss JOJIKEH  IOBTOPSTh
MIPOMJCHHBI MaTepuall B CTPOTOM COOTBETCTBUU C YyUE€OHOW MPOrpaMMOi, UCHOJb3Ysl KOHCIIEKT
JeKUUH U JIUTEpaTypy, PEKOMEHJOBaHHYIO IpernojasareneM. llpu HE0OOXOAMMOCTH MOXKHO
00paTUTHCS 32 KOHCYNbTAlMEl 1 METOAMYECKOM TOMOIIBIO K ITPENOaBaTeIo.

CamocTosTenbHast paboTa peanu3yercs:

— HEIMOCPEJICTBEHHO B NPOILECCe AYAUTOPHBIX 3aHATUH - HA JIEKIHAX, MPAKTHYECKHX
3aHATUSAX;

— B KOHTAaKT€ C IIPENoJaBaTeieM BHE PAMOK PpACHHCAHUS - HAa KOHCYJIBTAIUSAX IO
y4eOHBIM BOIPOCAM, B XOJ€ TBOPYECKUX KOHTAKTOB, MPU JMKBUAALMUH 3aJ0JKCHHOCTEH, MpH
BBITIOJIHEHUH WHAWBHYaTbHBIX 3aJaHUN U T. 1.

— B Oubnmoreke, 1oMa, Ha Kadeape NpHU BBINOJIHEHUH OOydYaroUIMMCs Y4eOHBIX U
MPAaKTUYECKHX 3a/1a4.

Buner CPC u kxputepuu OLEeHOK

(mo 6amnbHO-periTuHroBoil cucreme I'THTY, CPC ouenuBaercs B 15 6amioB)

Pedepar

Jlokmang

Occe

VYyactue B MEpONPUATUIX

Eall el

Tembl ansi camMoOCTOSITENEHOM paboOThl MpOMUcaHbl B padoueit mporpamme JIUCIUTUIHHEIL.
O heKTUBHBIM CPEJCTBOM OCYIICCTBICHHUS OOYYAIOIIMMCS CaMOCTOSATEIBHON paOOTHhI ABIISIETCS
AJIEKTPOHHAS HWH(OpPMAIMOHHO-00pa3oBaTeIbHasl Cpella YHUBEPCUTETA, KOTOpas OO0eCreYrBaeT
JOCTYyl K Yy4eOHBIM IJlaHaM, pabdoyuM mporpaMMaM JUCHHUIUIMH (MOIyJnei), MNpakTUK, K
W3JIaHUSAM JIEKTPOHHBIX OMOIUOTEYHBIX CHCTEM.
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