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1. Henu 1 3axa4n y4eOHOM AUCHUTITIMHBI

Lenu wu3yuenuss Oucyuniunevl: YCBOGHHE TEOPETUYECKUX OCHOB (DU3HUECKOM
XUMHUH; (OpMHpOBaHHE CHUCTEMBl (PYHIAMEHTAIBHBIX XWMHUYECKUX TOHSATHUH;
YCTAaHOBJICHHE CBSI3€W C APYTMMH XHUMHUYECKUMHU AUCIUIUIMHAMH; TPHOOPETEHHE
HaBBIKOB IPOBEIEHUS XMMHMUYECKOIO SKCIEPUMEHTa M CIIOCOOHOCTH NPHUMEHATH
OCHOBHBIE  3aKOHbl ~ XMMHYECKOH HayKM T[pPH  AHAIU3E  IOJYyYEHHBIX
DKCIIEPUMEHTAJIBHBIX PE3YyJIbTaTOB, a TaKXKe Uil PEUICHUS TEOPETUYECKUX U
NPUKIATHBIX 3a7a4 B 00JaCTH (PU3NUECKON XUMHUH.

3aoauu uzyuenus OUCYUNIUHBL:
— OBnajieHNe NOHITUIHBIM arapaToM GU3NIECKON XUMUU;
— [Tonyyenue 3HAHWKA O XHUMHYECKOM IIPOIIECCE HAa OCHOBE COBPEMEHHBIX
MIPEICTABIICHUA XUMUYECKON TEPMOIMHAMHUKN U XUMHUYECKON KHHETUKH, YICHUS O
CTPOCHHH BEIIECTBA, paCTBOpax  Jp.;
— YcTaHOBICHHME  B3aWMOCBSI3M  MEXKAY  XHUMHYECKUMH  OCHOBaMH
TEPMOJIUHAMHKHN, KUHETHUKH, DJICKTPOXUMHUHU W IPOIECCAMH, MPOUCXOMSIIIMHA B
MPUPOJC B TEXHUKE;
— Pa3BuTre ymeHUl B pelieHUU XUMUYECKUX 3a]1a4;
— Pa3BuTHE HABBIKOB XUMUYECKOTO IKCIIEPUMEHTA;
— Pa3Butne crnocobHOocTH 00pabaThiBaTh, aHATU3UPOBATH U TMPE3ECHTOBATH
pE3yIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA.

2. Mecro nucuuminnbl B crpykrype OIOIL.

VYuebnas nuctuiuimHa «®Pusndeckas XUMHS» BXOAUT B 0a30BYH 4YacTh
JUCITUTIIMH TIOJITOTOBKH CTYICHTOB.

HeoOxoauMbIMK YCIOBHUSAMU TSI OCBOSHUS JUCITUTUTHHBI SBIISTFOTCS:
— 3HAHWE OCHOBHBIX (DHM3UYCCKUX W XUMHUUYECKHX TMOHATUHA M 3aKOHOB;, OCHOB
BBICIIICH MaTeMaTHKH, B paMKax U3YUCHHBIX PaHEE TUCIIUATIINH.
— YMEHHE COCTaBIISATh YPaBHEHUS XUMHUYECKHX PEaKIMi W MPOU3BOIUTH I10
HUM pacueThl; MPOU3BOJNUTH MaTEMaTHYECKHE IpeoOpa30BaHUs, OIEPHPOBATH
pa3sMepHOCTIMU (U3UYSCKUX BEIIMYMH, pEIIaTh THUIIOBBIC 3aJladyd 110 XHMHH,
¢busnke U MaTeMaTHKE;
— HaBBIKH Pa0OTHl C XUMHUYECKUMHU PEAKTUBAMH, MTOCYI0H U 000pYIOBaHUEM,
U3MEPUTEIHLHBIMU ITPUOOPAMH.
— OcBoenne muctUIUIMHB «Du3nueckas XUMHUsS» Oa3upyeTcs Ha 3HAHUSX,
dbopmupyeMbIX Ha 0a3ze OOIIero cpeaHero oOpa3oBaHUs, a TAKKE MOTYUYEHHBIX B
pesynbpTaTe u3ydeHus aucuuiuiiH «Heopranwdeckas xumusy, «Duznkay,
«Marematuka». (OcCBOe€HHE MHAHHOM IUCUMIUIMHBI SABIACTCI OCHOBOM IS
ManbHEHIIET0  W3yYeHHs  JUCHUIIIMH — «DHU3UKO-XMMHUYECKHE  METOIBI
HCCIICIOBAHUSI BEIIECTBa», «XUMHUUYECKas TEXHOJIOTHs», «Metoauka oOydeHus
XUMUN.



3. [lepeyeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHUs MO IUCHMILINHE

(MO)Iy.]'HO), COOTHECCHHBIX C HHAUKATOPpaAaMHU JOCTHKRCHUA
KOMIIETeH U
Pe3yabTaThbl 00yUeHHUsI 11O
Ko mo ®I'OC BO NuaukaTop 10CTHKEHUS ¥ y

JUCIHUILTHHE

O6menpodeccrnoHanbHbIE

OIIK-1 Cnocoben
aHAJIU3UPOBATH U
UHTEPIPETHPOBATH
pe3yJIbTaThl XUMHUYECKHX
IKCIIEPUMEHTOB, HAOIOCHHIA
Y U3MEpPEHUI

OIIK-1.1. Cucremarusupyer u
aQHATM3UPYET Pe3yJIbTaThI
XUMHUYECKUX IKCIIEPUMEHTOB,
HaOII0ICHUH, U3MEPEHUH, a
TaK)Ke pe3yJIbTaThl PaCUCTOB
CBOICTB BEIIICCTB U
MaTepHaioB

3Haer:

— TpeIMEeTHYI0 00JacTh
(bu3NYEeCKO XUMUH, ee
pOJb B pa3BUTHU 3HAHUU O
NPUPOC U Pa3THYHBIX
00J1aCTSIX SKOHOMUKHU;

— OCHOBHBIE
3aKOHOMEPHOCTH
IPOTEKAHUS XUMUYECKUX
peaxmmii ¥ PU3NKo-
XUMHYECKHX MPOIECCOB
(TepMOIUHAMUYECKHE
CBOICTBa BEIECTB,
TETIOBBIE () (HEKTHI
XUMHYECKHUX U PU3UKO-
XUMHYECKHX TPOIECCOB,
BO3MOXKHOCTb U
HaIpaBJICHUE TIPOIIECCOB,
COCTOSTHUE XUMUYECKOTO U
(ha3oBOrO paBHOBECHS;
CKOPOCTh M MEXaHU3M
XUMHYECKUX PEAKIUH,
SIBIICHUE KaTann3a);
OCHOBBI YYCHUS O
pacTBopax, criocoObl
BBIPKEHUS
KOJIMYECTBEHHOTO COCTaBa
pacTBOpoB, (pU3UKO-
XUMHYECKHE CBONCTBA
PacTBOPOB; OCHOBBI
TEOPUU IIIEKTPOIUTOB,
3aKOHOMEPHOCTH
MPOTEKAHUS PEaKINit
HOHHOT'0 OOMEHa;
B3aHMOCBSI3b MEX]TY
XUMHUYCCKHUMHA U
ANEKTPUUECKUMU
SIBIICHUSIMH, X POJIb B
KU3ZHEEATEIIbHOCTH
OpPTaHHU3MOB; OCHOBBI
COBpPEMEHHBIX
npeacTaBiIeHUN 00
0COOBIX CBOMCTBAX
MMOBEPXHOCTHBIX CIIOEB;




OIIK-1.2. IIpennaraer
UHTEPIPETAIHIO PE3yIbTaTOB
COOCTBEHHBIX 3KCIIEPUMEHTOB
U pacyeTHO-TEOPETUUECKUX
paboT ¢ UCIIOTH30BaHUEM
TEOPETUYECKUX OCHOB
TPaJUIIMOHHBIX U HOBBIX
pa3aenoB XUMUU

METOAMKY PabOTHI ¢
HECIJIO)KHBIMU
M3MEPHUTEITbHBIMU
3NeKTponpudopamu;
TEXHHUKY 0€3011acHOCTH
IIPU BBITIOJTHEHUH
XMMHYECKOTO
SKCIEpUMEHTa U paboTe ¢
AIIEKTPOTIPHOOpaMH

VYwmeer:

paccYuTHIBATH
TEPMOJNHAMUYECKHUE
XapaKTEPUCTUKH
XUMHYECKUX PEAKIIU;
pEeABUAETh BO3MOKHOCTb
XUMHYECKUX PEAKIIU;

IIPENABUACTh KHHETUYECKHE
3aKOHOMEPHOCTH
IIPOTEKaHUs PeakUni Ha
OCHOBE UX MEXaHHU3Ma;
AQHAJIM3UPOBATh
BO3MOKHOCTH BJIMSIHUA Ha
IIPOTEKaHUE PEAKLIUU B
YKEJIaEMOM HAIIPaBJICHUU U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

penaTh XMMU4ECKHe
3a/1a4M 110 U3Y4YECHHBIM
TEMaM

Bnaneer HaBpIKaMu:

BBITIOJTHCHHS
HCCIIeIOBATEIIECKOTO
JKCIIEPUMEHTA C
HCII0JIb30BaHHEM
anmapaTypHOTo
obecreueHus;

I0JIb30BAaHUS CIIPABOYHOMU
JUTEPATYPOU

3Haer:

MPEIMETHYIO 00J1aCTh
(u3nueckoit xumuu, ee
POJIb B pa3BUTUU 3HAHUIL O
MIPUPOJIE U PABIUYHBIX
00J1aCTsX IKOHOMHKH;

OCHOBHEIE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKHUX
peaxiuii U GU3NKo-
XUMHUYECKHUX TTPOIIECCOB
(TepMOIUHAMUYECKHE
CBOMCTBA BEIIECTB,




TETIOBBIE () (HEKTHI
XMUMHUYECKHUX U (PU3HKO-
XMMHYECKHX IPOLIECCOB,
BO3MOXHOCTb U
HaIlpaBJIEHUE POLIECCOB,
COCTOSIHUE XUMHUYECKOTO U
(ha3o0BOTO paBHOBECHS;
CKOpPOCTb M MEXaHU3M
XUMHYECKHUX PEaKIUK,
SBJICHHUE KaTaln3a);
OCHOBBI YUEHUS O
pacTBOpax, crocoOsbl
BBIpAKEHUS
KOJINYECTBEHHOI'O COCTaBa
pacTBOpoB, pu3HuKo-
XMMHUYECKHE CBOWCTBA
PacTBOpPOB; OCHOBBI
TEOPUU JIEKTPOJIUTOB,
3aKOHOMEPHOCTH
IIPOTEKaHUS PeaKLUn
MOHHOTO OOMEHa;
B3aMMOCBSI3b MEKIY
XUMHUYECKHUMHU U
ANEKTPUYECKUMU
SBIICHUSIMU, UX POJIb B
KU3ZHEJESATEIIbHOCTH
OpPraHU3MOB; OCHOBBI
COBPEMEHHBIX
npezcTaBiIeHuit 0o
0COOBIX CBOMCTBAaX
IIOBEPXHOCTHBIX CIIOEB;

METOJIUKY pabOTHI C
HECJIOKHBIMU
HU3MEpPUTEIbHBIMU
JIEKTpONpUOOpaMu;
TEXHUKY 0€30MacHOCTH
IIPH BBIIIOJIHEHUU
XUMHYECKOT0
JKCIEpUMEHTa U paboTe ¢
3JIEKTpOpUOOpaMu

YMmeer:

paccYuTHIBATH
TEPMOJIMHAMHUYECKHUE
XapaKTEPUCTUKH
XUMHUYECKHUX PEAKIINN;
NIPEABUIETH BOZMOXKHOCTb
XUMHYECKUX PEAKIIU;
NIpEeABUIET KHHETUUECKUE
3aKOHOMEPHOCTH
MIPOTEKAHUs peaKlUii Ha
OCHOBE UX MEXaHHU3Ma;




OIIK-1.3. ®opmynupyer
3aKJIIOYEHUS U BBIBOBI 11O
pe3ysbTataM aHaJIu3a
JUTEPATYyPHBIX TaHHBIX,
COOCTBEHHBIX
AKCIIEPUMEHTAIBHBIX U
pacueTHO-TEOPETUICCKUX
paboT XUMUYECKOM
HaIPaBJICHHOCTH

AHAJIIU3UPOBATH
BO3MOKHOCTH BJIMSIHUS Ha
MIPOTEKAaHUE PEAKLIUU B
JKEJIaEMOM HAIIPaBJICHUH U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

pelarbs XMMUYECKHe
3ala4u 110 U3y4YCHHBIM
TEMaM

Bnaneer HaBbIKamMu:

BBITIOJTHEHHS
HCCIICA0BATEIIBCKOTO
IKCIIEPUMEHTA C
HCIIOJIb30BaHUEM
anmapaTypHoOro
o0ecIIeUeHUS;

II0JIB30BaHUs CIIPAaBOYHOU
JIUTEpaTypou

3Haer:

IPEeIMETHYIO 00JIaCTh
(busnueckoit xumuu, ee
pOJb B pa3BUTHH 3HAHUU O
IPUPOJIE U PA3IUYHBIX
00J1aCTSIX YDKOHOMUKH;

OCHOBHEIE
3aKOHOMEPHOCTH
MPOTEKAHHUST XUMUYECKUX
peakuuii u GpusmnKo-
XUMHUYECKHX TPOIIECCOB
(TepmMoaMHaAMUYECKUE
CBOMCTBA BEIIECTB,
Ter10BbIE () (HEKTHI
XUMHUYECKHUX U PU3UKO-
XMMHUYECKHX MPOLIECCOB,
BO3MOYKHOCTh H
HampaBJIeHUE MPOLIECCOB,
COCTOSIHUE XUMHUYECKOTO U
(ha30BOro paBHOBECHUS;
CKOpPOCTh ¥ MEXaHU3M
XMUMHUYECKUX PEaKIid,
SBJIEHUE KaTalln3a);
OCHOBBI YUEHUS O
pacTBopax, CriocoObl
BBIpAKEHUS
KOJIMYECTBEHHOT'O COCTaBa
pacTBOpoB, (pU3HNKO-
XMMHYECKHE CBOMCTBA
PacTBOPOB; OCHOBBI
TEOPHUH IEKTPOJIUTOB,
3aKOHOMEPHOCTH




MPOTEKAHUsI PEAKLIHI
HOHHOI'0 OOMEHa;
B3aMMOCBSI3b MEX]TY
XAMUYECKUMU U
ANEKTPUYECKUMU
SIBJICHUSIMH, X POJIb B
JKU3HEICATEIIbHOCTH
OpPraHU3MOB; OCHOBBI
COBPEMEHHBIX
MpeICTaBICHUI 00
0COOBIX CBOMCTBAX
MTOBEPXHOCTHBIX CJIOCB;

METO/IUKY paboThI C
HECJIOKHBIMU
U3MEpPUTEIIbHBIMU
3NeKTponpudopamu;
TEXHUKY 0€30MacCHOCTH
ITPU BBIITOJHCHHUHU
XUMHUYECKOTO
JKCIIEPUMEHTa U paboTe ¢
3JIeKTponpudopamMu

VYwmeer:

paccUuTHIBATh
TEPMOJNHAMUYECKHE
XapaKTepUCTUKHU
XUMHYECKUX PEAKIIU;
IIPEABUIETH BO3MOKHOCTh
XUMHYECKUX PEAKIIU;

NIpEABUIETh KHHETUYECKUE
3aKOHOMEPHOCTHU
MIPOTEKAHUs pEaKIHil Ha
OCHOBE X MEXaHU3Ma;
aHAJIM3UPOBATh
BO3MOYKHOCTH BJIMSIHUS Ha
MIPOTEKAaHNE PEAKIIUH B
JKEJIa€MOM HAIIPABIICHUU U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

pemaTh XMMUYECKHE
3a/1a4u 110 U3y4YECHHBIM
TeMaM

Bnaneer HaBbIKaMHU:

BBIIIOJTHEHUS
HCCIEAOBATEIBCKOTO
JKCIIEPUMEHTA C
HCIIOJIE30BAHHEM
anmnapaTypHOTO
o0OecreveHus;

I0JIb30BAaHHUS CIIPABOYHOMU
JUTEpPaTypoit




OIIK-2. CnocoGeH npoBOANUTh
¢ coOo/IeHeM HOpM
TEXHHMKH 0€30IaCHOCTU
XUMUYECKHI SKCTIEPUMEHT,
BKJIIOYAsl CUHTE3, aHAJIU3,
W3y4YeHUE CTPYKTYPHI U
CBOMCTB BEIIICCTB U
MaTepHaJIoB, UCCIIEI0OBAHUE
MIPOIIECCOB C UX YYaCTHEM

OIIK-2.1. PaGoTaer ¢
XUMHYECKUMH BEIIECTBAMH C
COOJII0ICHEM HOPM TE€XHUKHU
0e30macHOCTH

OIIK-2.2. IIpoBOaUT CHHTE3
BELIECTB U MaTEPHUAIIOB
Pa3HOU IIPUPOJIBI C
HCIIOJIb30BAHNEM UMEIOLINXCS
METOJIUK

3Haer:

— OCHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKHX
peaknuii 1 pU3NKo-
XMUMHUYECKHX TPOLIECCOB

— METOJUKY paboThl C
HECIIO)KHBIMU
U3MEpPUTEIIbHBIMU
aNeKTponpudopamu;
TEXHUKY 0€3011aCHOCTH
MIPY BBITIOJHEHUH
XMUMHUYECKOTO
JKCIIEPUMEHTA U paboTe ¢
JIeKTponpudopamMu

VYwmeer:

— paccuUuTHIBAThH
TEPMOJIMHAMUYECKHE
XapaKTePUCTHKHU
XMUMHUYECKHUX peaKIuii;
IpEABUIETh BO3MOKHOCTh
XMUMHUYECKHUX peaKiuii;

— IPEABHJETh KNHETUYECKUE
3aKOHOMEPHOCTH
MIPOTEKAHUs pEaKIHil Ha
OCHOBE X MEXaHU3Ma,;
aHAJIM3UPOBATh
BO3MOYKHOCTH BJIMSIHUS Ha
MIPOTEKAHNE PEAKIIUH B
YKEJIAEMOM HAIIpaBJICHUH U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

— pelaTh XUMHYECKUE
3a/1a4M 110 U3YYECHHBIM
TEMaM

Bnaneer HaBbIKaMHU:

—  BBINIOJHEHUS
HCCIIEA0BATEIBCKOTO
JKCIIEPUMEHTA C
WCIIOIb30BAHUEM
anmnaparypHOro
obecreueHus;

— TIOJb30BAHMS CIPABOYHOMN
JUTEPaTypou

3Haer:

— OCHOBHBIC
3aKOHOMEPHOCTH
MPOTEKAHMSI XUMHUUECKIX
peakiuii ¥ pU3NKo-
XMMHYECKHX MPOIECCOB




OIIK-2.3. IIpoBoaut
CTaHJapTHBIE OTIEPAIIH IS
OTIpeJIeNIeHUs] XUMUUECKOT0 U
(ha3oBOro cocraBa BEIIECTB U
MaTepHalloB Ha X OCHOBE

METOAMKY PabOTHI ¢
HECJIO0XKXHbBIMU
U3MEpPUTEIIbHBIMU
3NeKTponpudopamu;
TEXHUKY 0€30M1acCHOCTH
IIpH BBIITOJIHCHUN
XUMHUYECKOTO
JKCIIEPUMEHTA U paboTe ¢
JIeKTponpudopamMu

VYwmeer:

paccYuTHIBATH
TEPMOJNHAMUYECKHUE
XapaKTEPUCTUKH
XUMHYECKUX PEAKIIU;
pEeABUAETh BO3MOKHOCTb
XUMHYECKUX PEAKIIU;

IIPENABUACTh KHHETUYECKHE
3aKOHOMEPHOCTH
IIPOTEKaHUs PeakUni Ha
OCHOBE UX MEXaHHU3Ma;
AQHAJIM3UPOBATH
BO3MOKHOCTH BJIMSIHUS Ha
IIPOTEKaHUE PEAKLIUU B
YKEJIaEMOM HAIIPaBJICHUU U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

penaTh XMMU4ECKHe
3a/1a4M 110 U3Y4YECHHBIM
TEMaM

Bnaneer HaBpIKaMu:

BBITIOJTHCHHS
HCCIIeIOBATEIIECKOTO
JKCIIEPUMEHTA C
HCII0JIb30BaHHEM
anmapaTypHOTo
obecreueHus;

I0JIb30BAHUS CIIPABOYHOMN
JUTEPATYPOU

3Haer:

OCHOBHEIE
3aKOHOMEPHOCTH
MPOTEKAHHST XUMUYECKHX
peakiuii u pu3nKo-
XUMHUYECKHX TTPOIIECCOB
METOAMKY pabOTHI C
HECIIOKHBIMU
U3MEPUTEIbHBIMU
AJIIEKTPOTIPUOOpaMH;
TEXHUKY 0€30MacHOCTH
IIPY BBIIOIHECHUU




OIIK-2.4. TIpoBoaut
HCCIIEIOBAHNS CBOMCTB
BEIIECTB U MAaTEPUAJIOB C
HCMOJIb30BAHUEM CEPUINHOTO
Hay4HOTO 000pYIOBaHUS

XUMHYECKOTO
JKCIIEpUMEHTa U paboTe ¢
aNeKTponpudopamMu

Ymeer:

— paccuMTHIBATH
TEPMOJUHAMUYECKHUE
XapaKTEPUCTUKH
XUMHYECKUX PEAKIIUI;
IpPEeABUAETh BO3MOKHOCTb
XUMHYECKUX PEAKIIUI;

— TpeIBUJIETh KHHETHYECKHE
3aKOHOMEPHOCTH
POTEKaHUs PeakIuii Ha
OCHOBE UX MEXaHU3Ma;
aHAIM3UPOBATh
BO3MOXXHOCTH BIIMSIHUS Ha
MPOTEKaHUE PEAKIINH B
KeIlaeMOM HaIlPaBICHUH U
C COOTBETCTBYIOLIEH
CKOpPOCTBIO;

— pemath XUMHYECKUe
3a/1a4¥ 10 U3y4YEeHHBIM
TeMaM

Brnageer naBbikamu:

— BBIIIOJIHCHUSA
HCCIIEI0BATEIHLCKOTO
IKCIIEPUMEHTA C
HCITOJIb30BAHUEM
anmapaTypHOro
obecreueHus;

— II0Jb30BAaHMS CIPABOYHOMN
JUTEPATYPOU

3Haer:

— OCHOBHBIE
3aKOHOMEPHOCTH
MPOTEKaHUsI XUMUYECKHX
peakuuit 1 GU3nKo-
XMUMHUYECKHX MPOLIECCOB

— METOJUKY paboThl C
HECIIO)KHBIMHU
U3MEPUTEIbHBIMU
3NeKTponpudopamu;
TEXHUKY 0€30MacHOCTH
MIPH BBITIOJTHEHUH
XMUMHUYECKOTO
IKCTIEPUMEHTA U paboTe ¢
3JIeKTpOonpudopamMu

VYmeer:

— paccuuTHIBaTh
TEPMOJIMHAMHYECKHE




OIIK-4. Ciocoben
TJIAHUPOBATh PAOOTHI
XUMHYECKOU
HAIPaBIEHHOCTH,
00pabaThIBaTh U
UHTEPIPETHPOBATH
MOJTy9YEeHHBIC PE3YJIbTATHI C
HCIIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB
peIIeHUs MaTeMAaTHIECKUX H
busznyeckux 3a1a4y

OIIK-4.3. Uutepnperupyer
pe3yabTaThl XUMHYECKHX
Ha0JII0/IeHUH C
UCMOJIb30BaHUEM (PU3HUECKUX
3aKOHOB M NPEJCTaBICHUN

XapaKTePUCTHKHU
XMUMHUYECKHUX peaKiuii;
MIPEBUIETH BO3MOKHOCTb
XMMHUYECKHUX peaKiuii;

peIBUICTh KHHETUUECKHE
3aKOHOMEPHOCTH
POTEKaHUs PeaKIuii Ha
OCHOBE UX MEXaHU3Ma;
aHAJIU3UPOBATh
BO3MOKHOCTH BIIUSTHHSI HA
IPOTEKaHUE PEeaKIUU B
KeJlaeMOM HaIpaBICHUU U
C COOTBETCTBYIOLIEH
CKOpPOCTBIO;

peliaTh XUMUYECKHe
3aJjauu 110 U3yYCHHBIM
TeMaMm

Bnazaeer HaBbIKamMu:

BBITTOJTHEHHUS
HCCIIEI0BATEIHLCKOTO
IKCIIEPUMEHTA C
HCITIOJIb30BAaHUEM
anmnapaTypHOTO
obOecrevyeHus;

II0JIb30BAHHUSI CIIPABOYHOMN
JIUTEpaTypou

3Haer:

OCHOBHBIE
3aKOHOMEPHOCTH
IPOTEKAHNS XUMHUECKHUX
peakuuii 1 pU3nKo-
XMMHYECKHX TIPOLECCOB
METOJIUKY pabOTHI C
HECJIOKHBIMU
WU3MEpPUTEIbHBIMU
AJIEKTPONpUOOpaMu;
TEXHHUKY 0€30MacHOCTH
IIPY BBIIIOJIHEHUHU
XUMHYECKOT0
9KCIEpUMEHTa U paboTe ¢
3JEKTpOpUOOpaMu

YMmeer:

paccUUTHIBATh
TepMO}II/IHaMI/I‘ICCKI/Ie
XapaKTEPUCTUKU
XUMHYECKUX PEAKIIU;
HpeI[BI/I,Z[eTb BO3MOXXHOCTH
XUMHYECKUX PEAKIIU;

OpCABUACTL KUHCTUYCCKHUC
3aKOHOMCPHOCTH




MPOTEKaHUs peaKUuid Ha
OCHOBE X MEXaHU3Ma;
AHaJIM3UPOBATH
BO3MOYKHOCTH BJIMSIHUS Ha
MPOTEKaHUE PEAKIUH B
JKE€JIaeMOM HAIMpPAaBICHUH U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

— peuiaTb XMMHYECKHE
3a7a4¥ 110 U3YYEHHbBIM
TeMaM

Bnaneer nHaBbikamu:

—  BBIIIOJHEHUS
HCCIIEIOBATEIIHCKOTO
JKCIEPUMEHTA C
WCIIOJIb30BAaHUEM
anmapaTypHOIo
o0ecIIeueHUS;

— II0JIb30BAHMS CIIPABOYHOMU
JIUTEpaTypou

4. CTpyKTypa N coepkaHue Y4eOHOH TUCHUILTHHBI

4.1. O0beM yuyeOHOI TMCUMILIMHBI M BUAbI Y4eOH0Il padoThl

O0BLeM 4acoB / 3a4eTHBIX eIMHUIL

Buj yueGHoii padoThI Ounas dopma OuHo-3a04Has ¢popma /
3aounas popma
OO0miasi TPy10€eMKOCTh M CUMILTUHBI 504/14
Oo0s3aTesqibHAsi  ayANTOPHasi  HArpy3ka 224
(BCero 4acoB), B TOM 4HcJie:
Jlexunn 60
CeMuHapCKUe 3aHATHS
IIpakTHueckue 3aHATUS 40
JlaGopaTopHble paboThI 124
KypcoBas paboTa / KypcoBOW MPOEKT
Hpyrue ¢opmbl opraHuzanuu  y4eOHOTro 63
mpoiiecca (KOHTpOJBHBIE paboTHI,
UH/IUBUYalbHbIE 3aHATUS, KOHCYJbTAallUU
u Jp.)
CamocrositenbHast ~ padora  CTyJeHTa 217
(Bcero 4yacon)
dopma aTTecTanuu DK3aMeH, 9K3aMeH

4.2. Conep:xaHue pa3aejioB y4eOHOMH TMCHUNIMHBI
Tema 1. BBenenue. OCHOBHbBIE OHATUS U TEPMUHBI TEPMOIUHAMUKHU.

[Ipenmer ¢pusnueckoit xumuu. MecTo pr3nueckoil XMMUH B CUCTEME HAyK O
npupoze. Ponp pusnyueckoit Xumun B pa3BUTUH €CTECTBEHHOHAYYHBIX 3HAHUHN U
pa3nuuHbIX 00NacTsX SKoHOMHKH. llenn w 3amaum y4yeOHON AMCUMITIMHBI




«Dusnueckas xumus». [Ipeamer u METo1 XMMUYECKON TEPMOJMHAMHUKH, €€ POJIb B
U3YYEHUU XUMUYECKUX MporeccoB. OCHOBHbBIE MOHATUSA TEPMOIAMHAMUKH: TEJIO,
CHCTEeMa, COCTOsTHUE, mpotiecc. [lapameTpsl cocTostHUS U QYHKIUN COCTOSTHHUSL.
Tema 2. [1epBbli 3aKOH TEPMOAUHAMHUKHU.

Pabora xak ¢opma nepenaun sHepruu. Bunsl paboTsl, paboTa pacimpeHus
ueanbHOro raza. MakcumaiibHasi pabota. HacTHbIE cilydan BbIpaKEHHsI paOOThI
JUIS  pasNUYHBIX TMpoieccoB. Temmora kak ((opma Tmepenayd  dHEPIHH.
TennoeMKoCcTh UCTUHHAS U CpelHsAs. MosbHas TEINIOEMKOCTh HIEAIbHOIO ras3a
IIPU MTOCTOSSHHOM 00BbEME U MOCTOSIHHOM JIaBJIeHUHU. Teopusi TEMIOEMKOCTH Ia30B
U TBEPABIX Tel. OMIIMPUYECKHE YPABHEHUS 3aBHUCHUMOCTH TEIJIOEMKOCTH OT
TEMIIEpaTypbl. 3aKOH COXpaHeHMs H3Hepruu. Popmbl dHeprun. BHyTpeHHsA
DHEPrUs M SHTANBIMS, CBSI3b MEXIy HUMH. IIepBbIii 3aKOH TEpMOAMHAMHUKH, €TO
MaTeMaTUYECKOEe BbIpaK€HUE. TepMOJUHAMHUYECKHE MPOLECChl — H300apHBIMH,
W30XOPHBIM, H30TEPMUUECKUN, aanabdaTUYECKHUM, KpPYyroBOil; YacTHbIC CiIy4dau
YpaBHEHUS IEPBOT0 3aKOHA MPUMEHUTEIBHO K JAHHBIM ITPOLIECCAM.

Tema 3. Tepmoxumus.

[IpunoxeHue mnepBOro 3aKOHA TEPMOAMHAMUKHA K XHUMHH, TEPMOXHUMHS.
TennoBble 3(PPEKTbl XUMUYECKUX PEAKUUHA TMpPU TOCTOSTHHOM JaBICHUH U
NOCTOSSHHOM ~ 00beMe, CBA3b  MEXAy HuUMHU. TepMoauHamuueckas U
TEPMOXHMMHUYECKAsT CHCTEMa OOO3HAYEHUS TEIUIOBBIX 3(P(PEKTOB XUMHUYECKHX
peakumii, TEpPMOXMMHUUYECKHE ypaBHEHUs. 3akoH ['ecca W cineAcTBUS U3 HETO.
OHTanbnus (a3oBbIX MpPEBpaALICHUM, 00pa30BaHUs, CrOpaHMs, PaCTBOPEHUSI.
Pacyer TemioBbIX O(P@PEKTOB XMMHUYECKHMX peaKkUUid C HUCHOJIb30BAHUEM
CIPAaBOYHBIX JaHHBIX. CTaHIapTHBIE YCIIOBHA B TEPMOJMHAMMKE. 3aBUCUMOCTb
TEIUIOBOTO 3(¢eKTa XUMHUYECKOM peakuuh OT TeMIEepaTypbl, YypaBHEHHE
Kupxrodda.

Tewma 4. Bropoii 3ak0H TEpMOJMHAMUKH, TEPMOJAMHAMUYECKUE TTOTEHIUAIIBI.

Conepxxanue  BTOpOro  3akoHa  TepMoauHamuku.  [lpeackaszanue
BO3MOXKHOCTH W HAaNpaBJIEHHOCTH IpoleccoB. llpomeccel paBHOBECHbIE U
HEpaBHOBECHbIE, O00paTUMble U  HeoOpaTUMbIE, CaMONPOU3BOJIBHBIE U
HECaMONpPOU3BOJIbHbIE. DOPMYJIUMPOBKM BTOPOrO  3aKOHA  TEPMOJMHAMHUKHU
(nocrynarel Knaysmyca m Tomcona). lukn KapHo u ko3d@duUIMEHT MOIE3HOTO
JEUCTBUS TEIUIOBOM MAaIIMHBL. DHTPONUS Kak (PYHKIMS COCTOSHUSI CHUCTEMBI.
MareMaTnyeckoe BBIPAKEHUE BTOPOTO 3aKOHA TEPMOAMHAMUKH. M3meHeHue
SHTPONHMHM B OOpAaTUMBIX M HEOOpaTHUMBIX Mpolieccax. VM3MeHeHHe SHTpONUH B
XUMHUYECKOM peakiuH, MpU H3MEHEHWH O00beMa, AaBJICHHUS M TeMIlepaTyphbl
cuctembl,  (a3oBbIX  mpeBpamieHusx.  [IpunoxkeHwe  BTOpPOro  3aKoHa
TEPMOJIMHAMMKN K H30JIMPOBAHHON cucteme. Kpurepun camonpou3BOJIbHOTO
IIPOTEKaHUsS MPOLIECCOB U JIOCTHMXKEHHUS PABHOBECUS B M30JIMPOBAHHON CHUCTEME.
OObeIMHEHHOE YpaBHEHHE TMEepBOrO U BTOPOrO 3aKOHA TEPMOJAMHAMUKHU.
OHTponusi U BeposTHOCTh. (CTaTucTUyeckass UWHTEPHpETalus SHTPOIHUU.
VYpaBHenue bonbumana. AOcointoTHas sHTponus, nocrynaT [lnanka, TeroBas
teopemMa Hephcra. TepmoauHamMuueckue CBOMCTBA CHUCTEMBI NPU AOCOIHOTHOM
HyJe. M30XOpHO-M30TEpMHUUYECKUN MOTEHIMAJl WJIM CBOOOJHAs  3HEPrus



['enbMrosbiia, M300apHO-U30TEPMHUYECKUN TMOTEHIMAT WM CBOOOJHAs JHEPrus
['n66ca. Mx ¢usnyeckuit CMBICH, CBSI3b C JPYTMMH TEPMOJAMHAMUYECKUMU
byHKIMSIMH M MakcUMainbHOW pabotoi. Kpurepun camMomnpou3BOIBHOTO
MPOTEKAHUSI MPOLIECCOB W JOCTWIKECHUS PABHOBECUSA TMPU  TOCTOSIHHBIX
TeMIiepaType U 00bEME; MOCTOSHHBIX TeMmIeparype W JaBiieHuu. [IpuMeHeHue
TEPMOJUHAMUYECKUX MOTECHIIMAIOB K XHUMHYECKUM peakiusM. CraHaapTHbIC
sHeprun ['mbOca 00pa3oBaHUS XWMHYECKHX COEIWHEHUU. Pacuér wm3meHeHus
sHeprun ['mb66ca B XuMMHUUYECKOW peakiuu (IpU CTaHAAPTHBIX YCIOBUAX) C
UCIIOJB30BAaHUEM  CIIPABOYHBIX  JaHHbIX. Kputepun  caMONpou3BOJIBHOTO
MPOTEKaHUSI XUMUYECKUX peakinii. MakcuMainbHas paboTa XMMHUYECKOW peaKIuu.
Cas3bp Mex 1y sHeprusimu ['n06ca u ['ebMrosbla 1isi XMMAYECKON peaKIuu.

Tema 5. XuMHYECKOE paBHOBECHE.

OOmue ycioBuss paBHOBECHsT U €ro yctohuuBocTd. OOpaTUMOCTb
XUMHYECKUX peaknuil. MaTeMaTHuecKoe BBIPAKEHUE 3aKOHA JEHCTBYIOIIUX Mace
JUIs 0OpaTUMBIX pEakUWid, KMHETUYECKUWA BBIBOJ 3aKOHA JEHCTBYIOLIUMX Macc.
OU3NYECKU CMBICIT KOHCTaHThI paBHOBecHUs. KOoHCTaHTa paBHOBECHSI TOMOTE€HHOU
U TETEpPOTeHHONM XMMHUYECKON peakiuu; e€ BblpaxkeHue yepe3 kKoHueHntpauu (K.)
u napuuanbHoe nasieHue (Kp) pearmpyromux BeIIeCTB, TEPMOAMHAMHYECKAsS
koHcTaHTa paBHoBecus (K;), B3aMMOCBS3b KOHCTaHT paBHOBecus. (CmelieHue
paBHOBecHd; (DaKTOpbl, BbI3BIBAIOUIME cMelleHHe paBHoBecus. [lpunnun Jle-
[Matenve. W3mMeHeHuE TEepMOJUHAMHYECKHX (QYHKIUHA TPU  MPOTEKAHUU
XUMHUYECKUX peakuuil. TepMOAMHAMUYECKUN BBIBOJ 3aKOHA JCHCTBYIOIIMX Mace
JUIsT 00paTUMOM XUMHUYECKOW peakinuu (ypaBHEHHE HW30TEpMbI-u300apel BaHt
['odda). Cesizp MakcuMaIbHOM PabOTHI XMMHUYECKOW PEaKIMU C Pa3IuYHbIMU
TEPMOJUHAMUYECKUMHU  (QYHKIUsAMU. Pacdy€T KOHCTAaHTHI paBHOBECHUS U3
TEPMOJMHAMUYECKUX  IOTEHIMUAJIOB.  TepMOAMHAMHYECKas  YCTOMYUBOCTH
XAMHUYECKUX COCIMHEHUN. 3aBUCUMOCTh KOHCTAHTHI PAaBHOBECHS OT TEMIIEPATYPhI
(ypaBHEHHS M300apbl U U30XOPbl XUMHUYECKOW peakuuu B Au(depeHunaIbHol 1
UHTETpaibHOl opme).

Tema 6. ®a3oBoe paBHOBECHE

OcnoBHble TIOHATHS. Da3bl, KOMIIOHCHTHI, CTEICHH CBOOOIBI. Y CIOBHE
paBHOBECHsI KOMIIOHEHTa B JBYX (pazax rereporeHHoil cucremsl. [IpaBuiio ¢a3
['u66ca. OnHOKOMMIOHEHTHBIE cHUCTeMbl. YpaBHeHue Kianeipona-Knaysuyca.
[IpaBuno Tpyrona. Juarpamma cocTosiHMs BOABL. JlMarpamMma COCTOSIHUSI CEDBI.
MoHoO- u PHaHTHOTPOMHBIE (ha30BbIC MEPexobl. /IByXKOMIIOHEHTHBIE CHCTEMBI.
HepactBopumbie apyr B Apyre TBEpAble KOMIIOHEHTHI. JBTEKTHKA. CHUCTEMBI C
KOHTPYSHTHO W WHKOHTPYSHTHO IUIABSIIIMMUCS XHUMHUYECKUMHU COCIVHEHHSIMH.
Cucrempl, 00pa3yrolIve TBEPJbIE PACTBOPHI 3aMEIICHHS. TBEpIbie PACTBOPHI
BHeApeHUs. JluarpaMMbl «COCTaB — CBOMCTBO». METOAbI MOCTPOEHUS AUArpaMM
MIJIABKOCTH IBYXKOMIIOHEHTHOW CUCTEMBI.

Tema 7. OCHOBHBIE IOHATHUS U TEPMUHBI XUMHUECKOW KUHETUKH.

3agaun ¥ METOJbl MCCIEAOBAaHUS B XMMHUYECKON KUHETUKE. CTaauilHOCTh
XUMHYECKOr0 MpoLecca, MEXaHU3M XUMHUYECKON peakuuu. IIpocTeie U CloKHbIE
peakuuu. CKOPOCTh TOMOT€HHOW XMMHUYECKOW pEaKUWW, UCTUHHAS U CpPEenHss, €€



3aBUCUMOCTb OT KOHIICHTPALlMH PEArupyrolux BEUIECTB. 3aKOH JIEUCTBYIOIIMX
Macc. KoncranTa cCKOpOCTH XMMHUYECKON PEAKLINH.

Tema 8. KuneTtrka npocTbIX peakiuid.

Kunernueckass kmaccudukanus XUMHYECKUX PEAKIUi; TMOPAIOK U
MOJEKYIApHOCTh. Kunernueckue ypaBHeHMsA. KuHeTnka mpOCTBIX peakuuu
NEPBOT0, BTOPOr0, N-TO MOPSAKOB. DKCHEPUMEHTAIBHBIE METOJbI ONpENeICHUs
MOPSAKA PEAKIIUU U KOHCTAHTBI CKOPOCTH PEAKLUU.

Tema 9. KuneTuka cioXHBIX peakiui.

Crnoxsble peakunu, ux BuAbl. PopManbHas KUHETUKA I1apajUICIbHBIX,
HOCJIEI0BAaTEIbHBIX, 0OpAaTUMBIX peakuuil. MexaHus3Mm 1enHblX peakuuid. [{enHbie
pEeaKkMy C HEPa3BETBICHHBIMY U Pa3BETBICHHBIMU LICIISIMH.

Tema 10. 3aBUCUMOCTBH CKOPOCTH PEAKLMI OT TEMIIEPATYPhl, 3HEPIUs aKTUBALIVH.
3aBUCUMOCTb  CKOPOCTHM  XMMHMYECKOM pEakuuu OT  TeMIIepaTyphl.

TemnepatypHbiii ko3Qdunuent, npasuio Bant-I'opda. YpaBHenue Appenuyca.

OHEprusi aKTUBALMM, METOJbl €€ OIPEICICHUs, DHEPreTUYeCKas auarpamma

peakiuu. Peakuum ¢ HETEPMUYECKUM XapaKTEPOM aKTHBAaUIUH. DPOTOXMMHYECKHE

peakuu. 3akoH [llTapka-OuHmTeiHA, KBAHTOBBIN BBIXOI.

Tema 11. Kunertuka rereporennbix peakuui. Karanms.

OcoOEHHOCTM  KMHETHKM  TE€TepOTreHHbIX  peakuuil.  CTaauiiHOCTB,
muddy3noHHasE W KuHeThyeckass obsacte peakuuu. Karamm3. OcoOeHHOCTH U
KJIacCU(pUKalUs KaTAIUTUYECKUX MPOLEcCOB. ['OMOreHHBId KaTanus3, Teopus
IIPOMEXYTOUYHBIX TMPOAYKTOB B TOMOI€HHOM Karanuie. KucioTHO-OCHOBHBIN
Katanuu3. ['ereporeHHbId  Karaimu3, TEOPUHM  TIETEPOrCHHOIO  KaTalau3a.
[IpoMOTHpOBaHHE M OTPaBIICHUE KaTalW3aTOPOB. BakHeHIIMe TEXHOJIOTUYECKUE
KaTajguTuyeckue npouecchl. OcobeHHOCTH (PepMEHTATUBHOTO KaTalnu3a U €ro pojib
B JKMBOU MPUPOJIE.

Tema 12. Teopun XMMHUUYECKOW KHHETUKH.

[IoHATHE O COBPEMEHHBIX TEOPHUSAX B XMUMHUYECKOW KHUHETUKE — TEOPHUH
aKTUBHBIX COYAAPEHUN W TEOPUU NEPEXOJHOr0 COCTOSIHUS (aKTUBHPOBAHHOTO
KOMILJIEKCa).

Tema 13. PactBopsbl. Teopuu pacTBOpOB.

OO0miast xapakTepUCTHUKa MOJIEKYJIAPHBIX PAcTBOPOB KaK JIUCIEPCHBIX
CUCTEM, UX Kiaccupukaius. MexMOJIeKyIsIpHOE B3aUMOJIEUCTBUE B PacTBOPAX,
TEpMOJMHAMHKA TIpolecca pacTtBopeHus. Teopun pactBopoB. CrocoObl
BBIPAXKXEHUs KOHILIEHTpAlUU pacTBOPOB. PacTBOpwl KuAKOCTH — ra3. PakTopsl,
BIUSIOIINE HAa PacTBOPUMOCTh Ta30B B JKUAKOCTAX. 3akoH I'enpu u ['eHpu-
JaneToHa.

Tema 14. KonnuratuBHble CBONCTBA paCTBOPOB HEIJIEKTPOJIUTOB.

PacTBOpBl JN€Ty4ass JKHIOKOCTb — HEJETydee PACTBOPEHHOE BEILECTBO.
3aBUCUMOCTb PAacCTBOPUMOCTH TBEPIBIX BELIECTB OT WX MPUPOABI, MPUPOIBI
pactBopuTens U Temneparypsl. CBoilcTBa mpeaeiabHO pa30aBIIEHHBIX PAaCTBOPOB:
JlaBneHre HaCBILEHHOTO Iapa pacTBOPUTENS HaJ pacTBOpoM (3axoH Payis).
3aBUCUMOCTb TEMIIEPATYPBI 3aMEp3aHKsl U TEMIIEpaTypbl KUIIEHUS PacTBOPOB OT
KoHIeHTpauuu. Kpruockonuueckuid u 30yJIMOCKONMMUYECKUNA METOJ OINpeAeeHUs



MOJIEKYJIIPHOM Macchl pPAcTBOPEHHOro BemecTtsa. OCMOC M OCMOTHYECKOE
naBieHue, ¢u3nyeckue OCHOBHI ocMmoca. 3akoH Bant-I'odda. buonormueckas
poJib ocMoca. MeToJ ompeaeraeHus] MOJIEKYJIIPHOM Macchl 1O OCMOTHYECKOMY
JABJICHUIO.

Tema 15. PaBHOBECcHUS B cucTeMax >KUIKOCTh-KUIKOCTD.

PacTtBophl neTyunx >KMIKUX BellecTB. MeanpHble pacTBOPHI, JABICHHUE
HACBIIIEHHOIO Iapa, 3akoH Paynsa. PactBopbl ¢ DNOJNOXKWTENBHBIM U
OTpULIATEIbHBIM OTKJIOHEHUAMM OT 3akoHa Payis. [Ipuunnsl oTkiionenuii. Cocras
AKUJKOW U apoBoil ¢a3bl. JluarpaMmel coCTaB — TeMIiepaTypa KUIEHHUSI U COCTaB —
nasineHue mnapa. 3akoHbsl KoHnoBanoBa. AszeoTpomnHble pacTBOpbl. lleperonka
pacTBOpPOB JIETYYMX JKUIKHUX BellecTB. /laBieHue mnapa OMHapHBIX CUCTEM U3
YaCTUYHO CMEIIMBAIOIIMXCA M HECMEIIMBAMOIIMXCA kuakocred. Ileperonka c

[1apOM. Pacnpenenenue TPETHETO KOMIIOHEHTA MEXKIY IBYMs
HECMEIINBAIOIIMMUCS KUJIKOCTSIMHU. Koaddurment pacrpeneneHus,
DKCTPArUpPOBAHHUE.

Tema 16. PacTBOpBI 251eKTpOIUTOB. TE€OPHUS CUIIBHBIX JIEKTPOJIUTOB.

OCHOBHBIE TOJIOKEHUS TEOPUU  DICKTPOJUTHYECKOM  JTUCCOIMALINH,
MIPUYXHBI 1 MEXAHU3M Jucconuanuu. OTanyrne CBOMCTB PACTBOPOB JICKTPOIUTOB
OT CBOMCTB MOJIEKYJIAPHBIX pacTBOpPOB. M30ToHNMUECKU KOAP(PULUEHT, €ro CBA3b
CO CTEMNEHBIO IUCCOLMAaIMU. 3aKOoH pazdaBiieHus OcTBalibla aJjii OMHAPHOTO U
TPUHAPHOTO AJEKTPOJNUTA. PacTBOpPBI CHUIIBHBIX 3JIEKTPOJUTOB. (CHOBHBIE
MOJIOKEHUSI TEOPUU CHIIbHBIX 3JIeKTpoiuToB Jlebas — ['tokkens. AKTHUBHOCTD,
KO3 (PUIIMEHT aKTUBHOCTH, KaXyIlIascsi CTeneHb aucconuanuu. MoHHas cuna
pactBopa. IIpaBmwio moHHOM cuibl JIptouca — Penpamna. Meroabl onpeaeeHus
KO3(pUIIMEHTOB aKTUBHOCTH.

Tema 17. DneKTponpoBOAHOCTH PACTBOPOB JIEKTPOJIUTOB.

DJIEKTPONPOBOJHOCT,  PACTBOPOB  DJICKTPOJUTOB, (AKTOphl, Ha Hee
BIIUSIONIME. YIEJbHAs M OKBUBAJICHTHAS DJIEKTPONPOBOIHOCTh. AOCOIOTHAs
CKOpPOCTh JBM)KEHUSI MOHOB, MOJBMYKHOCTh HOHOB; aHOMaJlbHAasl MOABH>KHOCTH
MOHOB BojJiopoAa U ruapokcuia. 3akoH Komppayma. Uucna nepenoca. Meton
M3MEPEHUS AJIEKTPONPOBOAHOCTH U €r0 NpuMeHeHue. KongykroMmeTpusi.

Temal 8. ["'aibBaHUYECKUE FTEMEHTHI, JICKTPOXUMHUYECKUE LETIH.

OO6miast XxapakTepUCTUKa JJIEKTPOXUMHYECKUX TpolieccoB. PaBHOBecue B
MEKTPOXUMHUYECKUX cucTemMax. CKaykyd TIOTeHIIMAala Ha rpaHunax ¢a3 B
ANEKTPOXUMUYECKUX CHUCTEMaxX: KOHTAaKTHBIM, Ha TpaHUIle METall — PacTBOD,
mudPy3noHHbIN,  ancopOIMOHHBIN, MeMmOpaHHBIM.  CTpoeHHUE  JBOWHOTO
AIEKTPUYECKOTO CJI0sl. PaBHOBECHBIE JJIEKTPOAHBIE MNOTEHUHMANBL. Bomopoanas
[IKajla AJIEKTPOAHBIX MOTEHIMAJIOB, CTaHAAPTHBIE SJIEKTPOAHBIE IMOTEHIINAIIBI.
DneKTpoXuMHUUECKU  psim Hampspkenwit.  Krnaccudukamusi — 9JIEKTPOJIOB.
DJIEKTPOXUMHUYECKUE I1eMd  (TaJdbBaHMUYECKHUE DJIEMEHTHI): XHUMHYECKHE U
KOHIICHTPAIIMOHHBIC. TepMOAMHAMUYECKHE COOTHOMICHUS MEXAY HaNpsKEeHUEM
(BAC) ranpbBaHMYECKOTO »dJIEMEHTA M XUMHUYECKOM »JHeprueil. YpaBHEHUE
Hepucra. Metoasl nsmepenust /1C. HacbiieHHbIi 351eMeHT BecToHa, 3JIeKTPOIbI



CPaBHEHHMS — BOJIOPOJHBIN, KaJOMEIbHbIN, XUHTUAPOHHBIA. DJIEKTPOXUMUYECKUI
Meron udmepenus pH. IloreHnnoMeTpuueckoe TMTpOBaHUE.
Tema 19. Dnextponus. Kopposus.

DnekTpoXxuMHuYecKas KWHeThka. 3akoHbl (apajnes, BbIXOJ BEIIECTBA IO
ToKy. [lomspu3anus SJEKTPOJOB MNPHU NPOXOXKICHUH IJIEKTPUYECKOTO TOKA.
[lepeHanpspkeHUE  JIEKTPOXUMHUYECKOM — peakuMuM M [IepEeHanpsDKEHUE
KOHIICHTpAllMu.  XUMHUYecKas  moysgpu3auus  3JekTpojoB.  OcobOeHHoCTH
ANEKTPOJIMN3a BOJHBIX PACTBOPOB M PACIUIABOB JJIEKTPOJIATOB. XUMHUYECKas U
ANEKTPOXUMHUYECKAsT KOPPO3UsS METAILIOB U METOJbI OOPHOBI C HEMl, TAaCCUBHOCTh
METaJIOB, UHTUOUTOPHI KOPPO3UU. XUMUYECKUE UCTOYHUKU TOKA, aKKyMYJISTOPBI.
Ponp nekTpoXxumMum B COBpEMEHHOM ITPOU3BOICTBE.

Tema 20. IToBepXHOCTHBIE SIBJICHUS.

MounekynsipHble B3aUMOJICHCTBUSL Ha MOBEPXHOCTH paznena ¢a3z. Ilonsrue
Mex(pa3Hoil moBepxHOCcTH. [IoBepXHOCTHAsA 3HEPrusi, NOBEPXHOCTHOE HATSKEHUE.
CwioBass W DHEpPreTMYECKass TPAKTOBKA  ITOBEPXHOCTHOTO  HATSKCHUS.
TepMmoauHaMUKa OBEPXHOCTHOTO ciosi. MeToa u30bITOUHBIX BeIu4MH ['nboca u
METOJI CJIOS KOHEUHOM TONIIUHBL. [I0BEpXHOCTHBIE ABJIECHUS, UX KIacCU(pUKAIUS U
IIPUYMHBI BOSHUKHOBEHUS. ANre3ns, CMauMBaHNe, pacTekanne. Y pasHeHnue FOnra.
Kanwmisipasie sBieHus. YpaBHenue JKropeHa. Ponb KanwuIsipHBIX SIBICHHW B
npupoAe U TexHojoruu. AgncopOuusa. KoinMyecTBeHHbIE XapaKTEPUCTUKU
ancopOuuu. YpasHenue ['n06ca. AncopOuusi Ha TOBEPXHOCTH pa3fena pacTBoOp —
ra3. YpaHeHue IlInmkoBckoro. I[I0oBEpXHOCTHO-aKTHBHBIE W ITOBEPXHOCTHO-
nHakTUBHBIC BemecTBa. Pons ITAB B ObITy u TexHosoruu. AjcopOums Ha
NOBEPXHOCTU TBEPIOTO Tejla u3 pacTBopoB. lMoHooOMeHHas aacopOuus.
[Ipumenenne HMOHOOOMEHHHMKOB. AJCOpOIMS Tra30B M TApoOB Ha TBEpAOU
noBepxHocTu. M3orepmbl ancopbiuu ['enpu, Opeitnanuxa. MoHoOMoOEKyIsIpHAs
aacopOuus. YpaBaenue JIsurmiopa. [lomumonexkymnsipHas aacopOuus. YpaBHEHUE
bpyHnayspa, Ommerra, Temnepa.

4.3. Jleknum
Oo0beM yacoB
Ne
Ha3Banue Tembl Ounas 3aouHas
n/n
¢popma ¢popma
: Beenenue. OCHOBHBIE TOHSITUSI W TEPMHUHBI )
TEPMOJIMHAMUKH.
2 | IlepBslil 3aKOH TEPMOJIMHAMHUKH. 2
3 | Tepmoxumusi. 2
4 BTopoii 3aK0OH TEPMOAMHAMUKHN, TEPMOJUHAMUYECKUE 4
MTOTEHIIMAJIbI
5 | XUMHUYECKOE PABHOBECHE. 4
6 | ®a30BOE PAaBHOBECHE 4
- OCHOBHBIE TIOHATHS W TEPMHUHBI XWMHYECKOH )
KUHETHUKH.




8 | KuHeTHnka npocThIX peaKkui. 2
9 | KuHeTHnka ClI0KHBIX PEAKIUH. 2
10 3aBUCHUMOCTh CKOPOCTH PEAaKIHMA OT TEeMIIepaTyphl, )
SHEPrusi aKTUBALUHU
11 | Kunetuka rereporeHHbix peakuuid. Katanms. 2
12 | Teopru XMUMHUYECKOU KUHETUKMU. 2
13 | PactBopsl. Teopun pacTBOpOB. 2
14 Koyumratusnsie CBOWCTBA pPacTBOpPOB 4
HEJJICKTPOJIUTOB.
15 | PaBHOBeCHS B CUCTEMAX KUIAKOCTh-KUJIKOCTb. 6
16 PacTtBOpBI AJIEKTPOJIUTOB. Teopus CUJIBHBIX 6
DJIEKTPOJIUTOB.
17 DIEKTPONPOBOJHOCTh PACTBOPOB AJIEKTPOJIUTOB. 4
18 ['anpBaHMYECKHE  BJIEMEHTHI, AJIECKTPOXUMUYECKUEC 4
1(S1178
19 | Dnekrposns. Kopposusi. 2
20 | IToBepXHOCTHBIE SIBJICHUSL. 2
Hroro: 60
4.4. llpakTnyeckne (CeMUHAPCKHUE) 3aHATHS
N O0bem yacoB
w/n Ha3Banue Tembl Ounas 3aounas
dopma dopma
! Benenue. OCHOBHBIE TMOHSTUSI W TEPMHUHBI )
TEPMOJIMHAMUKH.
2 | IlepBbIil 3aKOH TEPMOJIUHAMHUKH. 2
3 | Tepmoxumus. 2
4 BTopoii 3aK0OH TEPMOAMHAMUKHN, TEPMOANHAMUYECKUE )
ITOTEHIMAJIbI
5 | XMMHUYECKOE PABHOBECHE. 2
6 | ®a30BOE paBHOBECHE 2
7 OCHOBHBIC TOHSTUA M TEPMUHBI XHUMHUYECKOH ]
KUHETHUKH.
8 | KuHeTuka npocThiX peakiuid. 2
9 | Kunertnka CJIOKHBIX PEAKLIHM. 2
10 3aBUCHUMOCTh CKOPOCTH PEAKUHA OT TEMIIepaTypHl, 5
DHEPrusi aKTUBALMU
11 | Kuneruka rereporeHHbIX peakuui. Karamms. 2
12 | Teopuu XUMHYECKON KUHETUKMU. 2
13 | PactBOpsl. Teopun pacTBOpOB. 2
14 Komnuratusasie CBOMCTBA pacTBOpOB )
HEJJICKTPOJIUTOB.
15 | PaBHOBeCHS B CUCTEMAX KUJAKOCTh-KUJKOCTb. 2




16 PactBops! JJIEKTPOJIUTOB. Teopus CUJIBHBIX 4
AIEKTPOJIUTOB.
17 DIEeKTPONPOBOJHOCTH PACTBOPOB AJICKTPOJIUTOB. )
18 ['anpBaHMYeCKHE  DBIEMEHTBI, 3JEKTPOXUMUUYECKUE 4
LICTIH.
19 | Dnexrponus. Kopposus. 2
20 | [IoBEpXHOCTHBIE SIBJICHUS. 2
Hroro: 40
4.5. JlabopaTopHbie padoThlI.
Ne O0bem yacoB
w/n Ha3Banue Tembl Ounas 3aouynas
dpopma dpopma
q BBenenne. OCHOBHbIE TOHSTHSL W TEPMHHBI )
TEPMOJIMHAMUKH.
2 | IlepBbIil 3aKOH TEPMOAMHAMUKH. -
3 | TepMoxumusi. 8
4 BTopoii 3aK0H TEPMOAUHAMUKHI, TEPMOANHAMUYECKUE ]
ITOTEHIMAJIbI
5 | XMMHUYECKOE PABHOBECHE. 8
6 | @a30B0O€ paBHOBECHUE 8
7 OCHOBHBIE TOHSTUA W TEPMHUHBI XHUMHUYECKOH )
KUHETHUKH.
8 | KuHetnka npocThIX peaKluil. 8
9 | KuHetnka CJIOXKHBIX PEAKIIHM. -
10 3aBUCHUMOCTh CKOPOCTH PEAKUHA OT TEMIIEpaTYpHI, g
DHEPrusi aKTUBALMHU
11 | KuHeTuka rereporeHHbix peakuui. Karamms. 6
12 | Teopuu XMMHUYECKOW KUHETHKHU. -
13 | PactBopsl. Teopuu pacTBOpoOB. 10
14 Kosumuratususie CBOICTBa pacTBOpPOB 10
HEDJICKTPOJIUTOB.
15 | PaBHOBeCHS B CUCTEMAX KUJKOCTh-KUJIKOCTb. 10
16 PacTtBOpBI 3JIEKTPOJIUTOB. Teopus CUJIBHBIX 10
AIEKTPOJIUTOB.
17 | DneKTponpOBOJIHOCTh PACTBOPOB 3JIEKTPOJIUTOB. 10
18 ['anpBaHWYECKHUE  DBJIEMEHTBI, AJIEKTPOXUMHUUYECKUE 10
191178
19 | DnekTponus. Kopposus. 10
20 | IToBepXHOCTHBIE SIBJICHUSL. 8
Hroro: 124




4.6. CamocrosiTesibHasi padoTa CTyIeHTOB

Ne
n/n

Ha3zBanue rembl

Bua camocrositeJibHOM padoThI

O0beM yacoB

Ounas
dbopma

3aounas
dbopma

1 cemecTp

BBenenue. OcCHOBHBIE
IIOHSATHA 51 TEPMUHBI
TEPMOJMHAMHUKH.

OcBoeHHE TEOPETUUECKOTO
MaTepuaia 1o y4eOHuKy,
KOHCIIEKTY JICKIIUH.

[TepBb1it 3aKOH
TEPMOJUHAMUKH.

OcBoeHHEe TEOPETHIECKOT0
MaTepuaia 1o y4eOHUKy,
KOHCIIEKTY JieKuid. Permenue
3a7a4 U YIPa)KHEHUH COTJIACHO
WHIMBUAYATHHOMY 33/IaHHUIO.

TepMoxumus.

OcBoeHue TeOpeTUYECKOro
MaTepuaia 1o yueOHuKy,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 U YIPA)KHEHUH COTJIACHO
WHJIMBU1yaIbHOMY 3a/IaHHUIO.
Odopmienue 1a60paTopHOTO
KypHaja

Bropou 3aKOH
TEPMOJNHAMUKH,
TEPMOJNHAMUYECKHE
ITOTEHLIHAJIBI

OcBoeHune TeopeTUIeCcKoro
MaTepuasa 1o y4eOHuKy,
KOHCIIEKTY JIeKIIui. Penienue
3a/1a4 U yIpaXHEHUH COTTIaCHO
WHIMBUAYATbHOMY 33/IaHHUIO.

XUMHYECKOE PABHOBECHE.

OcBoeHHE TEOPETUUECKOTO
MaTepuaia 1o y4eOHUKY,
KOHCIIEKTY JieKuui. Pemenue
3a7a4 U YIIPa)KHEHUH COTJIACHO
WHJIMBU1yaIbHOMY 3a/IaHHUIO.
Odopmiienne 1abopaTopHOTO
KypHasa

®da30BOE paBHOBECHUE

OcBoeHre TeoOpeTUIECKOro
MaTepuaa 1o y4eOHuKy,
KOHCIIEKTY JIeKIuil. Pemenne
3aJa4 ¥ yIpaXHEHUH coriaacHo
WH/IMBHUyaTbHOMY 33aHUIO.
Odopmiienne 1a00paToOpHOTO
KypHaIa

OcHOBHEBIE MMOHSTHSA U
TEPMUHBI XAMHUYECKOU
KHHETHKHU.

OcBoeHne TeOpeTUYECKOro
MaTepuasa 1o yyeOHUKy,
KOHCIIEKTY JieKuuii. Pemenue
3a7a4 M YIPa)KHEHUH COTJIACHO
VHJIMBU1yaJIbHOMY 33JIaHHUIO.

Kunernka IIPOCTBIX
peaKIuu.

OcBoeHne TEOpEeTUYECKOTO
MaTepuasa 1o y4eoOHuKy,
KOHCIIEKTY JieKuuid. Pemenue
3a/1a4 ¥ YIPaKHEHUN COTIACHO
VHIVBUAYAIbHOMY 3aJaHHIO.
Odopmiienne 1a00paTOpPHOTO




KypHaja

Kunetnka
pEaKIuu.

CJIOKHBIX

OcBoeHre TEOPETUUECKOTO
MaTepuaia 1o y4eOHUKY,
KOHCIIEKTY JieKuuid. Pemenue
3a7a4 U YIIPA)KHEHUH COTJIACHO
WHJIMBHIYATbHOMY 33JIaHUIO.

10

3aBUCUMOCTh CKOPOCTH
peakuui OT TEMIIEpPaTypBbl,
SHEPTUsl aKTUBALIUU

OcBoeHHE TEOPETUUECKOTO
MaTepuaia 1o y4eOHuKy,
KOHCIIEKTY JIeKIIUi. Pemenne
3aJa4 ¥ yIpaXHEHUH cOriIacHo
HMHIMBUAYAIbHOMY 33/IaHHUIO.

11

Kunetuka TE€TEPOTreHHBIX
peaxkumii. Katamus.

OcBoeHue TEOpeTUYECKOro
MaTepuaia 1o y4eOHUKY,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 U YIPa)KHEHUH COTJIACHO
WHJIMBU1yalbHOMY 33/IaHHUIO.
Odopmienue 1abopaTopHOTO
KypHaja

12

Teopun XUMHUYECKOUN

KHMHCTHUKH.

OcBoeHHE TEOPETHUECKOTO
MaTepuaia 1o y4eOHuKy,
KOHCIIEKTY JIeKIIUi. Pemenne
3a/1a4 U yIPaXHEHUH COTTIaCHO
HUHIMBUAYAIbHOMY 33/IaHHUIO.

13

PactBopsI.
pacTBOPOB.

Teopun

OcBoeHUE TEOPETUYECKOTO
MaTepuaia 1o y4eOHUKY,
KOHCIIEKTY JIeKuui. Pemenue
3a7a4 U YIPa)KHEHUH COTJIACHO
VHJIMBU1yaJIbHOMY 33/IaHHUIO.

14

14

KomnmuratuBabple  CBOMCTBA
PACTBOPOB HEAJICKTPOJIUTOB.

OcBoeHre TeoOpeTUIECKOro
MaTepHaia 1o yueoHuKy,
KOHCIIEKTY JIeKIIUil. Pemenne
3aJa4u ¥ yIpaXHEHUI coriaacHo
WH/IMBHUyaTbHOMY 33JaHUIO.
Odopmiienne 1a60paToOpHOTO
KypHajIa

14

15

PaBHoBecuss B cucremax
JKUIKOCTb-KUIKOCTb.

OcBoeHHE TEOPETUUECKOTO
MaTepuasa 1o y4eOHUKy,
KOHCIIEKTY Jiekuuii. Pemenue
3a7a4 M YIPa)KHEHUH COTJIACHO
WHJIMBUIyaIbHOMY 33/IaHHUIO.
Odopmierne 1abopaTopHOTO
KypHasa

18

16

PactBopsI
Teopus
3JIEKTPOJIUTOB.

AIEKTPOJIUTOB.
CHJIBHBIX

OcBoeHune TeoOpeTUYECKOro
MaTepuasa 1o yyeOHUKy,
KOHCIIEKTY JieKuui. Pemenue
3a7a4 1 YIPa)KHEHUH COTJIACHO
VHJIMBUIyaJIbHOMY 33JIaHHUIO.

18

17

DNEeKTPONpPOBOAHOCTD
PacTBOPOB AJIEKTPOJIUTOB.

OcBoeHUE TEOPETUYECKOTO
MaTepHuaia 1o y4eOHuKy,
KOHCIIEKTY JieKuuid. Pemenue
3a/1a4 ¥ YIPAKHEHUN COTJIACHO

18




HHAWBUAYAJIbHOMY 3aJIaHUIO.

18 | "'anpBann4eckue 3JIEMEHTEI, | OCBOCHHE TEOPETUYECKOTO

AICKTPOXUMHUYECKHE TIETIH. Matcpuaia Imo yqe?HHKY’
KOHCIIEKTY JIeKIuii. Pemenue 18

3a7a4 U YIIPA)KHEHUH COTJIACHO
WHIUBUAYATHHOMY 33/IaHHUIO.

19 | Dnexrponus. Koppo3swusi. OcBoeHUE TEOPETUYECKOTO
MaTepuaa 1o y4eOHHKy,

KOHCIIEKTY JIeKIIUi. Pemenne
3a/1a4 U yIPaKHEHHUH COrTIacHO 18
WH/IMBUYaTbHOMY 33aHUIO.
Odopmienne 1a00paTopHOTO
KypHaja

20 [ToBepXHOCTHBIC SIBJICHHUS. OcBoeHUE TEOPETUYECKOTO
MaTepuaia 1o y4eOHuKy,

KOHCIIEKTY JIEKIIUH. 15
Odopmienue 1abopaTopHOTO
KypHaa

Hroro: 217

4.7. KypcoBbie paGoThl HE TPETYCMOTPEHbI

5. Meroauueckoe odecrniedyeHue, 00pa3oBaTe/ibHbIe TEXHOJIOTHH.

[IpenonaBanue AUCHMIUIMHBI BEACTCS C MPUMEHEHHEM CIIEIYIONIUX BHUIOB
00pa3oBaTeIbHBIX TEXHOJIOTU:

IIpobnemnoe oOyuenue: TIOCTAHOBKA B TPOLECCE UTEHHUS JIEKIHMM
npoOJEMHBIX  BONPOCOB M OpraHW3alus  aKTUBHOW  CaMOCTOSITEIIbHOU
JeSATEIbHOCTH CTYACHTOB C LIEJIbIO PEUICHUS PA3IMYHbIX 337a4;

Hccneoosamenvckoe obOyuenue: WCIONB3YeTCs TMpPU  MHOATOTOBKE K
7a00paTOPHBIM 3aHATHUAM U CAMOCTOSITENIHOTO BBITIOJHEHUS WHIUBUYAIBHOTO
3aJlaHus;

Penpooykmusenoe  obyuenue:  WUCHOJB3yeTCS NpPU  HOJATOTOBKE K
71a00paTOPHBIM 3aHATUSIM, KOHCTICKTUPOBAHUH YU4E€OHOTO ¥ HAYYHOTO MaTepuana;

Jluanozoeoe obyuenue: npoBeeHNE TPYNIOBBIX U (POHTAIBHBIX Oecel, B
TOM YHCIIE W DBPUCTUYECKHX C IICJIbI0 aKTUBHOTO YCBOCHHUS HOBBIX 3HAHUU,
(dbopMyTUPOBaHHS BHIBOJIOB IO PA3JIMYHBIM MPOOIEeMaM XUMHUH.

Hngpopmayuonnvie MEeXHONI02UU: UCIIOJIb30BaHUE AIIEKTPOHHBIX
oOpa3oBaTEIbHBIX  PECYpCOB  —  JJICKTPOHHBIE  y4YEOHMKH, OOydJaroiue
BU1e0(UITBMBI, 00pa30BaTEIIbHBIC TTOPTAJIBI.

6. ®opMBbI KOHTPOJISI OCBOECHUSI TUCUMUIIIHHBI.

Tekymass arrecranus CTyJCHTOB MPOU3BOAUTCSA B JUCKPETHBIE BPEMEHHBIE
WHTEpBAJIbI TIPENoaaBaTeyeM B Claeayomux ¢popmax: TECTUPOBAHUE; BBIMOJHEHUE
NUCbMEHHBIX WMHJMBHUIYAIbHBIX JIOMAIIHUX 3aJaHUil; KOHTPOJbHBIE pPabOTHI;
BBHITIOJIHEHUE U 3aIKTa JTa00paTOPHBIX padoT.




[IpoMeXyTOUHBIE KOHTPOJL TIO pe3yJbTaTaM OCBOCHHS JTACIUTLIAHBI
MPOXOANUT B (popMe MUCHMEHHOTO dK3aMeHa (TECTHPOBAHWE IO TEOPETHUIECKOMY
MaTrepuany).

Cucrema HakorIeHUs 6AJUTOB IO BHIaM pabOT OTpa)kaeTcs B TaOJIHUIIE:

CucreMa oueHUBAHUSA Y4eOHBIX JOCTHKEHUI CTYIEHTOB
04HO# opMBbI 00yUEeHUHA

Bun yuyeO6Hoii padoThl KosauvecTBo
0aJ10B

1 cemecTp
BrimonHeHne u 3anmTa 1a00paToOpHBIX padoT 20
KoHTpoabHbIe paboThI 20
CamocrosTenbHas padoTa (peleHre HHIUBUAYaIbHbIX 20
3aJaHNN)
[TucbMeHHBIN HK3aMeH (TECTUPOBAHUE IO TEOPETHUECKOMY 40
MaTepHray)
HToro 3a cemecrp: 100

2 ceMecTp
BrinonHeHue u 3anmuTa 1a00paTopHbIX padoT 20
KoHTpoabHbIe paboThI 20
CamocrosTenbHas padoTa (pelieHre HHIUBUAYaIbHbIX 20
3aJlaHui )
[TucbMEeHHBIN 3K3aMeH (TECTUPOBAHUE MO TEOPETHUECKOMY 40
MaTepHray)
HToro 3a cemectp: 100

HaxkonureanHasa cucrema oneHuBanud mo 100-0a1pH0M mkaJie

Yerpipexodad- 100- BykBenHas mikasa, COOTBeTCTBYIOIIast Cucrema
JIbHasl cCHCTeMa |Da/uIbHasA 100-6anabHOI mIKaIe OlIeHH-
OLICHUBAHUS KA/ BaHMA
IK3aMeHa 3ayera
OtnnuHO 90-100 | A — OTVINYHO — TEOPETUYECKOE COJIEPIKAHNE

Kypca OCBOCHO TOJIHOCTHIO, 06€3 TIpOo0eIioB;
HE0OXOIUMBIE TPAKTUIECKHE HABBIKU PAOOTHI C
OCBOSHHBIM MaTepHajioM c(hOPMHUPOBAHEL; BCE
MpeIyCMOTPEHHBIE TIPOTPaMMOii 00yUIeHHUS
y‘-Ie6HI)Ie 3alaHus BBIIIOJITHEHBI, KAUECTBO UX
BBITIOTHEHUS OIEHEHO YMCIIOM 0alsioB, OJIM3KUM
K MAKCUMAJIbHOMY

Xoporo 83-89 |B — o4eHb XOPOILIO — TEOPETHUECKOE COJCPKAHUE
Kypca OCBOCHO TTOJIHOCTBIO, 0€3 TpoOeIioB;
HE00X0IMMBbIE TIPAKTUYECKHE HABBIKU PaOOTHI C
OCBOCHHBIM MaTE€pPHAIOM B OCHOBHOM
cOpMHUPOBAHBI; BCE PEAYCMOTPCHHBIC
MporpaMMoi oOy4YeHHs yueOHbIC 3aaHus
BBITTOJTHEHBI, KAUYECTBO BBIMOJITHEHUS




0OJIBLIIMHCTBA U3 HUX OLIEHEHO YHCIOM 0asIoB,
0JIN3KUM K MAaKCUMAJIBHOMY

Xopoio

75-82

C — XOpo1I0 — TEOPETUYECKOE COJIepKaHUE
Kypca OCBOEHO MOJHOCTbIO; HEKOTOPhIE
MPAKTUYECKUE HABBIKKA PAOOTHI C OCBOCHHBIM
MaTtepuanioM chopMUpOBaHBI HEIOCTATOYHO;
BCE TIPEyCMOTPEHHBIE MPOTrpaMMOii 00ydeHust
y4eOHBIE 3aJIaHUS BHITTOJTHEHBI, KAY€CTBO
BBIIIOJIHEHMS HU OJJHOT'O M3 HUX HE OI[CHCHO
MUHHUMAJIBHBIM YUCJIOM 0aJIJTIOB, HEKOTOPHIE
BHJIbI 3aJJaHUI BBIIIOJHEHBI C OITHOKaMU

VY nosierBo-
pUTEIBHO

63-74

D — y10BIETBOPUTENBHO — TEOPETHUECKOE
cojiepaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO,
HO MpoOebl He HOCAT CYIIECTBEHHOTO
XapakTepa; HeoOX0IUMbIE TPAKTUYECKUE
HABBIKU pabOTHI C OCBOCHHBIM MAaTEPHAIOM

B OCHOBHOM C()OPMHUPOBAHBI;, OOJILITHHCTBO
MPElyCMOTPEHHBIX IPOTrPaMMOii 00yUYeHUs
y4eOHBIX 3aJJaHUM BBITIOJIHEHO, HEKOTOPhIE

13 BBIIOJHEHHBIX 33IaHUMN, COJepKaT OMIMOKH

Y noBieTBo-
PHUTEIBHO

50-62

E — nocpenctBeHHO — TeopeTHUecKoe
coJiep’KaHue Kypca OCBOGHO YaCTHYHO;
HEKOTOPbIE MTPAKTUYECKHE HABBIKU PaOOTHI

He c(OPMUPOBAHBI, MHOTHE TIPELyCMOTPEHHbIE
mporpamMmoit o0ydeHus yueOHbIe 3a1aHHS

HE BBIMOJHEHBI TN0O0 KaYeCTBO BHITIOJTHEHHS
HEKOTOPBIX U3 HUX OLICHEHO YHCIIOM OaJIJIOB,
OJIM3KUM K MUHUMAJIbHOMY

3auteHo

Heynosnerso-
pUTENBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
coJiepsKaHue Kypca OCBOEHO YaCTHYHO;
HE0OXO0JUMbIE TPAKTUUECKNE HABBIKU PabOThI
He C(OPMUPOBAHBI; OOIBITHHCTBO
MIPElyCMOTPEHHBIX ITPOrpaMMOil 00yUueHHs
y4eOHBIX 33JaHUI HE BBINOJIHEHO 100
KayeCTBO UX BBIIIOJIHEHHUS OLICHEHO YHCIOM
0a1oB, OJIM3KMM K MUHUMAJIbHOMY; IIPU
JIOTIOJTHUTEITLHOM CaMOCTOSATEIHLHOM paboTe Hall
MaTepUaIoM Kypca BO3MOXKHO IOBBILIEHHE
KauyecTBa BBIIIOJIHEHUS YUEOHbIX 3a/1laHui

Heynosnerso-
PHUTEIBHO

0-20

F — Hey10BI€TBOPUTEITHHO — TEOPETUUECKOE
coJiep’KaHue Kypca HE OCBOEHO; HEOOX0IUMBbIE
MPAKTUYCCKNUEC HaBBIKN pa6OTBI

He C()OPMUPOBAHBI; BCE BBHITIOIHEHHBIC yUeOHBIC
3aJIaHusl COJIEPKAT IPyObIe OITUOKH,
JOTIOTHUTETIbHAS CAMOCTOSITeNIbHAs paboTa Ha/l
MaTepHaIoM Kypca He IPHUBEAET K KaKOMY-TTHO0
3HAYUMOMY TIOBBIIIICHUIO Ka4eCTBA BHITIOTHEHHUS
y4eOHBIX 3aJaHuI

He 3aureno




7. YueOHO-MeTOAMYECKOE ]| NMPOrpaMMHO-UH(OPMALIMOHHOE

o0ecneyeHure JUCUUIINHbBI

a) OcHOBHas IUTEpaTypa

1. Kuoppe ®msuueckas xumus : YueO. mocodue st 6uoi. ¢ak. yH-ToB / KHOppe ;
JI.®. Kpbuiosa, B.C. 1. My3bikantoB. — M. : Beicur. mik., 1981. — 328 c.: ui.

2. CtpomOepr ®Pwusuyeckas xumusi : YueOHWUK a1 By3oB / Crtpombepr ;
Cemuenko /[I.I1., Ctpombepr A.T'.. — 4-e uzn., ucop.. — M. : Beicur.k., 2001. —
527 c. : un.

0) JlomoHUTEIBHAS TUTEpATypa

1. ®usnyeckas xumusd : TeopeT. ¥ MPaKT. pyKOBOACTBO: [Y4el. mocoOue Ajisi XUM. U
XuM.-TexHo1. cner. By30oB]| / [b.JI. Huxomeckmit u gap.]; Ilog pen. B.IL
Huxomnbckoro. — 2-e u3f., nepepa0. u jor.. — JI. : Xumus. Jlenunrp. otn-aue, 1987.
—859c.

2. OtkuHc @u3nyeckas XuMus : [B 2 -X T.]; mepeBo/l. ¢ aHri. / OTkuHC. — M. : Mup,
1980 1, 1980.—580 c. : nn.1980 2, 1980.— 584 c. : un.

B) HTEpHET-pecypChI:

https://biblioclub.ru

http://www.xumuk.ru
http://www.students.chemport.ru
http://www.chem.msu.su/rus/teaching/inorg.html
http://www.ximicat.com
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8. MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne AUCIUIINHBI

Jlnsa nekyuounvix 3anamuii: MyJIbTUMEAUHAs ayauTopus 457, ocHallleHHAs
MyJIbTHOOP/IOM, CTEHIIaMH, Yy4eOHO-HarjsiAHBIMU MOCOOMSIMU;, OOyuaromue
BUJ1ICO(UITBMBI HAa SJIEKTPOHHBIX HOCUTEIISX.

s nabopamopuvix 3aumamuti: nabopatopus 456 (aHAIUTUYECKON U
bu3uYeCKO XHMMHH), OCHAIICHHAS] BBITSDKHBIM MIKadOM, Ta30BBIMH TOPEJIKAMH,
MPOTOYHON BOJIOH, IMIIUTAMU JIEKTPUUECKUMH, MY(DETbHOU Meubto, IIEHTPUQyToi,
XUMUYECKUMH PEaKTHBAMU, XUMUYECKOM TTOCYI0M, N3MEPUTEIHHBIME PUOOpaMH,
B T.4. BE€CaMH, TEPMOMETPAMH, apeoMeTpaMu, (HOTOIIEKTPOKOIOPUMETPOM,
HOHOMEPOM U JIp., HabopoM HUPOBBIX JJTabopaTopuid



9. JIuCcT TOMOJTHEHU N U N3MEHEeHUI

Ne
n/n

Jara
BHECEHHUS
H3MeHeHmus /
OO THEHHSI

OcHoBanue

Conep:xxanue n3meneHnus /
JOIOJTHEHHSA

JIuna, noaTBep:Kaaomue
u3MeHeHue / 1o0noJTHeHue

3aBeayromuit
kadeapou
(Pamunus,
UHUYUATDL,
noonucy)

Hupexrop /
IeKaH
(Damunus,
UHUYUATDL,
noonucow)




