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1. Heau u 3ax1a4u y4eOHOM AU CIUTIIHHBI
Lenu wu3yuenuss Oucyuniunevl: YCBOCHHE TEOPETUYECKUX OCHOB (DU3HUECKOM
XuMuH; (HOPMHUPOBAHUE CUCTEMBI (PYHIAMEHTAIbHBIX XHMHYCCKUX MOHSITHH;
YCTaHOBJICHHE CBSI3€H C JAPYTUMU XMMHUYECKUMH JUCIUIUIMHAMU, TPHOOpETEHUE
HABBIKOB TPOBEACHUS XHMHYECKOTO JKCIEPHUMEHTa M CHOCOOHOCTH MPUMEHSTH
OCHOBHBIE  3aKOHbl ~ XMMHYECKOM HAyKM TPHU  aHAJIU3€  IOJTYUYCHHBIX
AKCIEPUMEHTANBHBIX PE3YyJIbTAaTOB, a TaKXke JJIs PEUICHUS TEOPETUUYECKUX U
MPUKJIAAHBIX 3371a4 B 0071aCTH PU3NYECKON XUMUH.

3aoauu uzyuerus OUCYUNIUHbBL:
— OBnasieHue NOHITUIHBIM arrapaToM PU3NYECKON XUMUU;
— [TonyyeHue 3HAHUNH O XUMHYECKOM IPOIECCE HA OCHOBE COBPEMEHHBIX
MPEACTABICHUN XUMUYECKOW TEPMOJUHAMUKHA U XUMUYECKOW KUHETUKHU, YUEHUS O
CTPOCHHUU BELIECTBA, pacCTBOpPax u Jp.;
— YcraHoBeHHME ~ B3aUMOCBSI3M  MEXKAY  XMMHYECKMMH  OCHOBaMU
TEPMOJMHAMUKUA, KUHETUKH, SJICKTPOXUMUU W TPOILIECCaMHU, MPOUCXOISAIIUMU B
MPUPOJIC U TEXHUKE;
— Pa3BuTne ymeHul B pelICHNH XUMHYECKUX 3a]1a4;
— Pa3BuTHE HABHIKOB XMMUYECKOTO SKCIIEPUMEHTA;
— Pa3Butne cnocoOHOCTH 00padaThiBaTh, AHAJIM3UPOBATH U MPE3ECHTOBATH
PEe3yJIbTaThl XUMUYECKOTO HKCIIEPUMEHTA.

2. Mecto nucuuninnbl B ctpykrype OITOIL.

VYuebnas nuctuiuimHa «®Pusndeckas XUMHS» BXOAUT B 0a30BYH 4YacTh
JUCIUILIMH MOJATOTOBKHU CTYJICHTOB.

Heo6xouMbIMH YCITOBUSIMU TSI OCBOCHUS TUCIUIUIMHBI SBIISIOTCS:
— 3HAHWE OCHOBHBIX (DPM3MYCCKUX M XUMHUUYECKUX TMOHATHA M 3aKOHOB;, OCHOB
BBICIIICH MaTEeMAaTUKH, B paMKaX U3y4YCHHBIX paHee JUCIUILINH.
— YMEHHE COCTAaBJIITh YPABHEHUS XUMUUYECKUX PEAKIMi U MPOU3BOJIUTH IO
HUM pacyeThl; MPOU3BOJUTH MaTeMaTUYeCKue MpeoOpa3oBaHUsl, ONEPUPOBATH
pa3MepHOCTSIMU (U3NYECKUX BEJIMYMUH, pellaTh THUIIOBBIE 3aJaud IO XUMUH,
(bu3HMKe 1 MaTEMAaTHUKE;
— HaBBIKM PabOTHI C XUMUYECKUMHU PEaKTUBAMHM, MOCYJI0H U 000pya0BaHUEM,
HU3MEPUTEIHLHBIMU TTPUOOPAMH.
— OcBoenne muctuIUIMHbl «Du3nueckas XUMHUsS» Oa3UpyeTcs Ha 3HAHUSX,
dbopmupyeMbIX Ha 0a3ze OOIIeTo CpeHero 0Opa3oBaHUs, a TAKKE MOJTYUYEHHBIX B
pesynbrare wu3yudeHus aucuuiuinH «Heopranumueckas xumus», «Dusukay,
«Marematuka». OcCBOe€HHE NAHHOM IUCLMIUIMHBI SABJISAETCS OCHOBOM JUIS
JalIbHEHIIIero U3YUYEHUS]  JAUCHUILIIUH «DUBUKO-XUMUYECKHE METOIbI
WCCJICIOBAHMS BEIIECTBa», «XHUMHUYECKash TEXHOJOTHs», «MeTomuka o0ydeHus
XAMHI.



3. [lepeyeHb MIAHUPYEMbIX Pe3y/JbTATOB 00y4eHHs MO TUCHMILINHE

(MO)Iy.]'HO), COOTHECCHHBIX C HHAUKATOPpaAaMHU JOCTHKCHUA
KOMIIETeH U
Pe3yabTaThbl 00yUeHHsI 110
Ko mo ®I'OC BO NuaukaTop 10CTHKEHUS y y

JUCIHUILTHHE

O6mienpodeccroHanbHbIE

OIIK-1 Cnocoben
aHAJIU3UPOBATH U
WHTEPIPETUPOBATH
pe3yJIbTaThl XUMHUYECKHX
IKCIIEPUMEHTOB, HAOIOCHHIA
1 U3MEPEHUI

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

3Haer:

— TpeIMEeTHYI0 00J1acTh
buznyeckoit xumun, ee
pOJb B pa3BUTHU 3HAHUU O
IPUPOJIE U PABIUIHBIX
001aCTSIX Y9KOHOMUKH;

— OCHOBHBIE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKUX
peaxmmii U GU3NKO-
XUMHYECKHUX MPOIECCOB
(TepMOIUHAMUYECKHE
CBOICTBa BEIECTB,
TeTIoBbIE () (HEKTHI
XUMHYECKHUX U PU3UKO-
XUMHYECKHX TIPOIECCOB,
BO3MOXKHOCTbH U
HaIpaBJICHUE TPOIIECCOB,
COCTOSTHUE XUMUYECKOTO U
¢$a30BOro paBHOBECHS;
CKOPOCTh M MEXaHHU3M
XUMHYECKUX PEAKIUH,
SBIICHUE KaTalln3a);
OCHOBBI YUCHHS O
pacTBopax, CriocoObl
BBIPAXKCHHS
KOJIMYECTBEHHOTO COCTaBa
pacTBOpoB, pU3UKO-
XUMHYECKHE CBONCTBA
PacTBOPOB; OCHOBBI
TEOPHUU IIIEKTPOIUTOB,
3aKOHOMEPHOCTH
MPOTEKAHUS PEaKIUit
HOHHOI'0 OOMEHa;
B3aMMOCBSI3b MEKITY
XUMHUYCCKHUMH U
ANEKTPUUECKUMU
SIBIICHUSIMH, X POJIb B
KU3ZHENEATEIIbHOCTH
OpPTaHU3MOB; OCHOBBI
COBPEMEHHBIX
MpEICTaBICHUI 00
0COOBIX CBOMCTBAX
MOBEPXHOCTHBIX CIIOCB;




OIIK-1.2. TIpennaraer
UHTEPIPETAIMIO Pe3yIbTaTOB
COOCTBEHHBIX 3KCIIEPUMEHTOB
U pacyeTHO-TEOPETUUECKUX
paboT ¢ UCTIOTH30BaHUEM
TEOPETUYECKUX OCHOB
TPaJUIIMOHHBIX U HOBBIX
pa3aenoB XUMUU

METOJIMKY pabOThI C
HCECJIOKHBIMU
U3MEPHUTEITbHBIMU
AIIEKTPONPUOOpaMu;
TEXHHUKY 0€30MacHOCTH
ITPU BBIITOJHCHHUHU
XMMHYECKOTO
IKCIIEpUMEHTA 1 paboTe C
AIIEKTPONIPHOOpaMH

VYMmeer:

paccuuThIBaTh
TEPMOJUHAMUYECKHUE
XapaKTePUCTUKHU
XUMHYECKUX PEAKIIUN;
MPEIBUIETH BO3MOKHOCTh
XUMHYECKUX PEAKIIUN;

IIPEABUACTh KNHETUYECKHE
3aKOHOMEPHOCTH
IIPOTEKaHUs PEaKIUi Ha
OCHOBE UX MEXaHMU3Ma;
AQHAJIM3UPOBATh
BO3MO>KHOCTH BJIMSIHUS Ha
IIPOTEKAaHUE PEAKLIUHU B
JKEJIAEMOM HAIIPaBJICHUH U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

pemaTh XMMU4ECKHe
3a/1a4M 110 U3Y4YECHHBIM
TEMaM

Brnaneer HaBbIKaMu:

BBITIOJTHCHHS
UCCIIeJIOBATEITHLCKOTO
JKCIIEPUMEHTA C
HCITOJIb30BaHUEM
anmaparypHOTo
obecrneueHNs,;

II0JIb30BaHUs CIIPAaBOYHOU
JUTEPATYPOU

3Haer:

peaMETHYI0 00JacTh
buznyeckoit xumun, ee
POJIb B pa3BUTUU 3HAHUI O
MIPUPOJIE U PABIUYHBIX
00J1aCTsAX IKOHOMHKH;

OCHOBHEIE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUCCKHUX
peaxiuii ¥ GU3NKo-
XUMHUYECKHX TPOIECCOB
(TepMoIMHAMUYECKHE
CBOMCTBA BEIIECTB,




TeToBbIE () (HEKTHI
XMUMHUYECKHUX U (PU3HKO-
XMMHUYECKHX IIPOLECCOB,
BO3MOXHOCTb U
HaIpaBJIEHUE MPOLIECCOB,
COCTOSIHUE XUMHUYECKOTO U
(ha30BOTrO paBHOBECHS;
CKOpPOCTb M MEXAHU3M
XUMHYECKUX PEAKIIUH,
SBJICHHUE KaTalu3a);
OCHOBBI YUEHHUS O
pacTBoOpax, crocoOsbl
BBIPA)KEHUS
KOJINYECTBEHHOI'O COCTaBa
pacTBOpoB, pu3mKo-
XMMHUYECKHE CBOWCTBA
PacTBOpPOB; OCHOBBI
TEOPUU JIEKTPOJIUTOB,
3aKOHOMEPHOCTH
IIPOTEKaHUs PeaKLUn
MOHHOTO OOMEHa;
B3aMMOCBSI3b MEKIY
XUMHUYECKMMHU U
INEKTPUYECKUMU
SBJICHUSIMH, UX POJIb B
KU3ZHENEATEIIbHOCTH
OpPraHU3MOB; OCHOBBI
COBpPEMEHHBIX
npezcTaBiIeHuit 0o
0COOBIX CBOMCTBAaX
IIOBEPXHOCTHBIX CIIOEB;

METOJUKY pabOThI €
HECJIOKHBIMU
U3MEPUTENbHBIMU
3JIeKTpoIprdopamu;
TEXHHUKY 0€30MacHOCTH
IIPY BBINIOJTHEHUH
XUMHYECKOT0
JKCIEpUMEHTa U paboTe ¢
AJIEKTPOTPUOOpAMH

YMmeer:

paccYuThIBaTh
TEPMOTMHAMHUYECKHUE
XapaKTEPUCTUKH
XUMUYECKHUX PEAKIINN;
IIPEABUACTh BO3MOXKHOCTb
XUMUYECKHUX PEAKIUN;
IIPEABUACTh KUHETUYECKUE
3aKOHOMEPHOCTH
IIPOTEKaHUs PEaKLUK Ha
OCHOBE UX MEXaHHU3Ma;




OIIK-1.3. ®opmynupyer
3aKJIIOYEHUS U BBIBOBI 1O
pe3ysbTataM aHaJIu3a
JUTEPATyPHBIX TaHHBIX,
COOCTBEHHBIX
AKCIIEPUMEHTATBHBIX U
pacueTHO-TEOPETUICCKUX
paboT XUMUYECKOMH
HaIPaBJICHHOCTH

aHaJIU3UPOBAThH
BO3MO>KHOCTH BJIMSIHUA Ha
IIPOTEKaHUE PEAKLIUU B
JKEJIaeMOM HAIIPaBJICHUH U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

pelaTb XMMUYECKHE
3ala4u 110 U3yUYCHHBIM
TeEMaM

Bnaneer HaBbIKaMu:

BBITIOJTHEHHS
HCCJICI0BATEIIbCKOTO
9KCIIEPUMEHTA C
HCIIOJIb30BaHHEM
anmapaTypHOro
o0ecIIcYCHHUS

II0JIB30BaHUs CIIPABOYHOU
JUTEPATYPOU

3Haer:

MPEAMETHYIO 00JacTh
(u3nueckoit Xxumuu, ee
pOJb B pa3BUTHH 3HAHUU O
HPUPOIE U PA3TMUHBIX
00J1aCTAX YIKOHOMHKHU;
OCHOBHEIE
3aKOHOMEPHOCTH
NPOTEKAHUS XUMUIECKUX
peakuuii 1 Gpu3nKo-
XUMHYECKHX TPOIIECCOB
(TepMoaMHaAMUYECKHE
CBOMCTBA BEIIECTB,
Ter0BbIE () (HEKTHI
XUMHYECKHUX U PU3UKO-
XMUMHUYECKHX MPOIIECCOB,
BO3MOXHOCTbH U
HarpaBJIEHUE MTPOLIECCOB,
COCTOSTHUE XUMHUYECKOTO U
(ha30BOro paBHOBECHUS;
CKOpPOCTh ¥ MEXaHU3M
XUMHUYECKHX PeaKIuii,
SBJIEHUE KaTalln3a);
OCHOBBI YYEHHUS O
pacTBopax, CriocoObl
BBIpa)KEHUS
KOJIMYECTBEHHOT'O COCTaBa
pacTBOpoOB, (pU3HMKO-
XMMHYECKHE CBOMCTBA
pPacTBOPOB; OCHOBBI
TEOPUU IIEKTPOJIUTOB,
3aKOHOMEPHOCTH




MPOTEKAHUS PEAKLUN
HOHHOI'0 OOMEHa;
B3aMMOCBSI3b MEKITY
XAMUYECKAMU U
IIEKTPUIECCKUMU
SIBJICHHSIMH, UX POJIb B
JKU3HEIEATEIIbHOCTH
OpPraHU3MOB; OCHOBBI
COBpPEMEHHBIX
MpeICTaBICHUI 00
0COOBIX CBOMCTBAX
MMOBEPXHOCTHBIX CJIOCB;

METO/UKY paboThl C
HECJIOKHBIMU
U3MEpPUTEIIbHBIMU
aneKTponpudopamu;
TEXHUKY 0€30IacHOCTH
ITPU BBIITOJHCHHUHU
XMUMHUYECKOTO
JKCIIEPUMEHTA U paboTe ¢
3JIeKTponpudopamMu

VYMmeer:

paccUuTHIBATH
TEPMOJUHAMUYECKHUE
XapaKTepPUCTUKU
XUMHYECKUX PEAKIIUN;
MPEABUIETH BO3MOKHOCTh
XUMHYECKUX PEAKIIUN;

IIPEABUACTh KHUHETUYECKHE
3aKOHOMEPHOCTHU
IIPOTEKaHUs Peaklui Ha
OCHOBE X MEXaHU3Ma,;
aHAJIM3UPOBATh
BO3MOYKHOCTH BJIUSIHUS Ha
IIPOTEKaHUE PEAKLIUHU B
JKEJIaeMOM HAIIPABIICHUU U
C COOTBETCTBYIOLIEH
CKOPOCTBIO;

pemaTh XMMHU4ECKHe
3a/1a4M 110 U3Y4YCHHBIM
TeMaM

Bnaneer HaBBIKaMHU:

BBITTOJTHECHHS
HCCIICAOBATEIbCKOTO
JKCIIEPUMEHTA C
HCIIOJIE30BAHHEM
anmaparypHOTO
obecreyeHus;

II0JIb30BaHUs CIIPAaBOYHOU
JUTEpPaTypoit




OIIK-2. CiocoGeH nMpoBOAUTh
¢ 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 CUHTE3
BEIIECTB M MaTepUaIoB
Pa3HOU IIPUPOJIBI C
HCIOJIb30BAHNEM UMEIOLINXCS
METOJIUK

3Haer:

— OCHOBHBIE
3aKOHOMEPHOCTH
NPOTEKAHUS XUMUYECKUX
peaknuii 1 GU3NKO-
XUMHUYECKHX POILIECCOB

— METOJAUKY paboThl C
HECIIOKHBIMU
U3MEpPUTEIIbHBIMU
AIIEKTPONPUOOpaMu;
TEXHUKY 0€3011acCHOCTH
IIPY BBIITOJIHEHUN
XMUMHUYECKOT O
JKCIIEPUMEHTA U paboTe ¢
3JIeKTponpudopamMu

YmMmeer:

— paccuuTHIBaTh
TEPMOJIMHAMUYECKHE
XapaKTePUCTHKHU
XMUMHUYECKHUX peaKiuii;
IpeBUIETh BO3MOKHOCTh
XMMHUYECKHUX peaKiuii;

— MPEIBHJETh KUHETUYECKUE
3aKOHOMEPHOCTHU
IIPOTEKAHUs PeakIUi Ha
OCHOBE X MEXaHU3Ma,;
AQHAJIM3UPOBATh
BO3MOYKHOCTH BJIUSHUS Ha
IIPOTEKAaHUE PEAKLIUHU B
JKEJIAEMOM HAIIPaBJICHUH U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

— pelaTh XUMHUYECKUE
3a/1a4M 10 U3YYECHHBIM
TEMaM

Bnaneer HaBBIKaMHU:

— BBINIOJHEHUS
HCCIEA0BATEIBCKOrO
JKCIIEPUMEHTA C
HCIIOJIb30BAHUEM
anmnaparypHOro
obecrneueHus,;

— TOJb30BAHMS CIPABOYHOMN
JUTEPaTypou

3HaerT:

— OCHOBHBIC
3aKOHOMEPHOCTH
NPOTEKAHUS XUMHYECKHX
peaxiuii ¥ GU3NKo-
XMMHYECKHX TPOIECCOB




OIIK-2.3. IIpoBoaut
CTaHJapTHBIE OTICPAIIH IS
OTIpeJIeJIEHUs] XUMHUYECKOT0 U
(ha3oBOTro cocTaBa BEMIECTB U
MaTepHalloB Ha X OCHOBE

METOJIMKY pabOThI C
HCECJIOKHBIMU
U3MEPHUTEITbHBIMU
AIIEKTPONPUOOpaMu;
TEXHHUKY 0€30MacHOCTH
ITPU BBIITOJHCHHUHU
XMMHYECKOTO
IKCIIEPUMEHTa U paboTe ¢
AIIEKTPONIPHOOpaMH

VYMmeer:

paccuuThIBaTh
TEPMOJUHAMUYECKHUE
XapaKTePUCTUKHU
XUMHYECKUX PEAKIIUN;
MPEIBUIETH BO3MOKHOCTh
XUMHYECKUX PEAKIIUN;

IIPEABUACTh KNHETUYECKHE
3aKOHOMEPHOCTH
IIPOTEKaHUs PEaKIUi Ha
OCHOBE UX MEXaHMU3Ma;
AQHAJIM3UPOBATH
BO3MO>KHOCTH BJIMSIHUA Ha
IIPOTEKAaHUE PEAKLIUHU B
JKEJIAEMOM HAIIPaBJICHUH U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

pemaTh XMMU4ECKHe
3a/1a4M 110 U3Y4YECHHBIM
TEMaM

Brnaneer HaBbIKaMu:

BBITIOJTHCHHS
UCCIIeJIOBATEITHLCKOTO
JKCIIEPUMEHTA C
HCITOJIb30BaHUEM
anmaparypHOTo
obecrneueHNs,;

[I0JIb30BaHUs CIIPAaBOYHOU
JUTEPATYPOU

3Haer:

OCHOBHEIE
3aKOHOMEPHOCTH
MPOTEKAHHSI XUMUYECKIX
peaxiuii u GU3nKo-
XUMHYECKHX TPOIIECCOB
METO/IUKY pabOThI C
HECJIOKHBIMH
U3MEPUTEIBHBIMU
AJIEKTPOTPUOOPAMH;
TEXHUKY 0€301acHOCTH
IPY BBITIOJHCHUN




OIIK-2.4. TIpoBoaut
HICCIIEIOBAHNS CBOMCTB
BEIIECTB U MAaTEPHUAJIOB C
HCMOJIb30BAHUEM CEPUIMHOTO
HAy4HOTO 000pYIOBaHUS

XHUMHAYECKOTO
JKCHEpUMEHTa U paboTe ¢
AIIEKTPONPUOOpaMu

YwMmeer:

— pacCcUMUTHIBATH
TEPMOJUHAMUYECKHUE
XapaKTePUCTUKHU
XUMHYECKUX PEAKIIUN;
MPEABUIETh BO3MOXHOCTh
XUMHYECKUX PEAKIIUN;

— TMpeIBUJIETh KHHETHYECKHE
3aKOHOMEPHOCTH
MPOTEKaHUs PeaKIii Ha
OCHOBE WX MEXaHU3Ma;
aHAIU3UPOBATh
BO3MOXHOCTH BIIMSIHUS Ha
MPOTEKaHUE PEaKIINU B
KeIlaeMOM HaIlPaBICHUN U
C COOTBETCTBYIOLIEH
CKOPOCTBIO;

— pemaTh XUMHUYECKUE
3a/1a4¥ 10 U3y4YEeHHBIM
TeMaM

Brnageer naBbikamu:

— BBIIIOJIHCHUS
HCCJIEI0BATENLCKOTO
IKCIIEPUMEHTA C
HCITOJI30BaHUEM
anmapaTypHOTro
obecneueHus;

— II0JIb30BAaHMS CIPABOYHOMN
JUTEPATYPOU

3HaerT:

— OCHOBHBIE
3aKOHOMEPHOCTH
IPOTEKAHUS XUMUYECKUX
peakuuii 1 GU3nKo-
XUMHUYECKHX MPOIIECCOB

— METOJUKY paboThl C
HECIIO)KHBIMHU
U3MEPUTEIBHBIMU
3JeKTponpudopamu;
TEXHUKY 0€3011acCHOCTH
MIPH BBHITIOJTHEHUH
XUMHUYECKOTO
SKCTIEPUMEHTA B padboTe ¢
3JeKTponpudopamMu

Ymeer:

— PpacCUUTHIBATH
TEPMOANMHAMHUYCCKUC




OIIK-4. Ciocoben
TJIAHUPOBATH PAOOTHI
XUMHYECKOU
HAIPaBIEHHOCTH,
o0pabaThIBaTh U
UHTEPIPETHPOBATH
MOJTyYEeHHBIC PE3YJIbTATHI C
HCIIOJIb30BaHUEM
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB
peIIeHUsT MaTeMAaTHIECKUX H
busznyeckux 3a1a4y

OIIK-4.3. Uurepnperupyer
pe3yabTaThl XUMUYECKHX
HaOJII0/IeHUH C
UCMOJIb30BaHUEM (PU3MUECKUX
3aKOHOB U NPEJCTaBICHUN

XapaKTePUCTHKHU
XMUMHUYECKHUX peaKiuii;
IPEIBUIETH BO3MOKHOCTD
XMUMHUYECKHUX peaKkiuii;

peIBUICTh KHHETUUECKHE
3aKOHOMEPHOCTH
MPOTEKaHUs PeaKIil Ha
OCHOBE UX MEXaHU3Ma;
aHAJIU3UPOBATh
BO3MOXXHOCTH BIIMSIHUS Ha
MPOTEKaHUE PEaKIUU B
KeJlaeMOM HaIlpaBICHUH U
C COOTBETCTBYIOLIEH
CKOPOCTBIO;

peliaTh XUMHYECKHe
3aJauu 110 U3yYCHHBIM
TeMam

Brnaneer HaBbIKaMu:

BBITTOJTHEHHS
HCCJIEI0BATENLCKOTO
IKCIIEPUMEHTA C
HCITOJIb30BaHUEM
anmnaparypHOTo
obecreyeHus;

II0JIB30BaHUs CIIPAaBOYHOU
JIUTEpPaTypou

3Haer:

OCHOBHBIE
3aKOHOMEPHOCTH
IIPOTEKAHNSI XUMUUYECKHUX
peakuuii 1 pU3nKo-
XMMHYECKHUX IIPOLECCOB
METOJUKY pabOThI €
HECJIOKHBIMU
W3MEpPUTENbHBIMU
3JIeKTpoIprdopamu;
TEXHHUKY 0€30MacHOCTH
IIPY BBIIIOJTHEHUH
XUMHYECKOT0
JKCIEpUMEHTa U paboTe ¢
AJIEKTPOTPUOOpAMH

VYMmeer:

paccuuThIBaTh
TepMOJII/IHaMI/I‘IeCKI/Ie
XapaKTEPUCTUKU
XUMHYECKUX PEAKIIUN;
HpeI[BI/IILCTB BO3MO>XXHOCTbH
XUMHYECKUX PEAKIIU;

npeaABUACTbE KUHCTUYCCKUC
3aKOHOMECPHOCTH




MPOTEKAHUS PEaKLUUK HA
OCHOBE X MEXaHU3Ma;
AHAJIM3UPOBATH
BO3MO’KHOCTH BJIUSIHUSA Ha
MIPOTEKAHUE PEAKIINU B
JK€JIaeMOM HAlpPaBICHUH U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

— peuiaTb XMMUYECKHE
3a7a4M 110 U3YYEHHBIM
TeMaM

Bnaneer naBblkamu:

— BBIIIOJHEHUS
HCCIIEIOBATEIBCKOTO
3KCHEPUMEHTA C
WCIIOJIb30BaHUEM
anmapaTypHOIo
o0ecIIcUCHHS

— IOJb30BAHMS CIPABOYHOMN
JIUTEpaTypou

4. CTpyKTypa N coepkaHue Y1eOHOH TUCHUILTHHBI

4.1. O0bem y4yeOHOH JUCUMILVIMHBI U BUAbI Y4e0HO padoThI

O0BLeM 4acoB / 3a4eTHBIX eIMHUIL

Buj yueGHoii padoThI Ounas dopma OuHo-3a04Has popma /
3aounas ¢popma
OO0miasi TPy10€eMKOCTh M CUMILTUHBI 504/14
Oo0s3aTesqibHAsi  ayANTOPHasi  HArpy3ka 366
(BCero 4acoB), B TOM 4HcJie:
Jlexnuu 100
CeMuHapCKUe 3aHATHS
IIpakTHueckue 3aHATHS 100
JlaGopaTopHble paboThI 166
KypcoBas paboTa / KypcoBOW MPOEKT
Hpyrue ¢opmbl opraHuzanuu  y4eOHOTro 63
mpoiiecca (KOHTpOJBHBIE paboTHI,
UH/IUBUYalbHbIE 3aHATUS, KOHCYJbTAallUU
U ap.)
CamocrosiTenbHast ~ padoTra  CTydeHTa 75
(Bcero 4yacon)
dopma aTTecTanuu OK3aMeH, 9K3aMeH

4.2. Conep:kanue pa3aesioB y4eOHOM IMCIUTIIUHbI
Tema 1. BBenenue. OCHOBHbBIE OHATUS U TEPMUHBI TEPMOIUHAMUKHU.

[Ipenmer ¢pusnueckoit xumuu. MecTo pr3nuecKkoil XMMHUH B CUCTEME HAYyK O
npupoze. Ponp pusnyueckoit Xumun B pa3BUTHH €CTECTBEHHOHAYYHBIX 3HAHUHN U
pa3inuuHbIX 00NacTsIX SKOHOMHKH. llenn W 3amaum y4yeOHON AMCUMITITMHBI




«Duznueckas xumus». [IpeaMer u METOI XUMHUYECKON TEPMOJANHAMUKY, €€ POJIb B
U3YYEHUU XUMUYECKUX IporeccoB. OCHOBHbIE MOHATUSA TEPMOIAMHAMUKH: TEIIO,
CHCTEMa, COCTOsTHUE, mpotiecc. [lapaMeTpsl cocTostHUS U QYHKIIMN COCTOSTHHUSL.
Tema 2. [1epBbiii 3aKOH TEPMOAUHAMHUKMU.

Pabota xak ¢opma nepenaun sHepruu. Bunsl paboTsl, paboTa pacipeHus
ujeanbHOro raza. MakcumaiibHasi padota. HacTHbIE cilydan BBIpaKEHHsI paOOThI
JUIS  pasNUYHBIX TmporeccoB. Temmora kak (opma mepeaadyud  IHEPrHH.
TennoeMKoCTh UCTUHHAS U CpelHsis. MoOJpHAs TEIIOEMKOCTh MIECAJIBbHOIO Tras3a
IPU MOCTOSSTHHOM O00BbEME U MOCTOSIHHOM JIaBJICHUH. Teopus TEIJIOEMKOCTH T'a30B
U TBEPIbIX TEJ. ODMIMPUYECKUE YPABHEHUS 3aBUCHUMOCTH TEIJIOEMKOCTH OT
TEMIEPATypbl. 3aKOH COXpaHeHus d3Heprur. Popmbl >HEprun. BHyTpeHHsS
DHEPIUsl W SHTAJBIINS, CBSI3b MEXIy HUMH. [lepBblid 3aKOH TEPMOIUHAMUKHU, €TO
MaTeMaTHUYECKOEe BbIpaK€HUE. TepMOIUHAMHUYECKHE MPOLECChl — H300apHBIMH,
M30XOPHBIM, W30TEPMUUECKUN, aanabdaTUYECKHUM, KpPYroBO#l; YacTHbIC CiIydau
YpaBHEHUS IEPBOT0 3aKOHA MPUMEHUTEIBHO K JJAHHBIM ITPOLIECCAM.

Tema 3. Tepmoxumus.

[IpunoxeHue mnepBOro 3aKOHA TEPMOAMHAMUKUA K XHUMHH, TEPMOXHUMHS.
TennoBbie A(PGEKTl XUMUYECKUMX pPEaKIWil MpU MOCTOSHHOM JaBJIICHUU U
NOCTOSSHHOM ~ 00beMe, CBA3b  MEXAy HuMU. TepMoauHamuyeckas U
TEPMOXUMHUYECKas CHUCTEeMa OOO3HAYEHHUS TEIUIOBBIX A(PPEKTOB XUMUUYECKUX
peakumii, TEpPMOXMMHUUYECKHE ypaBHEHUs. 3akoH ['ecca W clneACcTBUS U3 HETO.
OHranenusg ($a3oBbIX NPEBpAIllCHUN, O0Opa3oBaHUs, CropaHus, PaCTBOPEHUS.
Pacuer TeminoBbIXx A(M(PEKTOB XUMHUYECKUX pEAKUUAd C HMCIOJIb30BAHUEM
CIIPaBOYHBIX JaHHbIX. CTaHIAPTHBIE YCIOBUSI B TEPMOJUMHAMHKE. 3aBUCHUMOCTh
TeroBoro d3¢¢eKkTa XUMHUYECKOW peakiuu OT TeMIlepaTyphbl, YpaBHEHHUE
Kupxrodda.

Tema 4. BTopoii 3aKOH TEpMOJANHAMUKH, TEPMOJUHAMUYECKNAE MOTEHIINAJIBI.

Conepxxanue  BTOpOro  3akoHa  TepMoauHamMuku.  Ilpeackaszanue
BO3MOXKHOCTH W HAaNpaBJIEHHOCTH IpoieccoB. Ilpoueccel paBHOBECHbIE U
HEpaBHOBECHbIE, O00paTUMble U  HeoOpaTUMBbIE, CaMONPOU3BOJIBHBIE U
HECaMONpOu3BOJIbHbIE. DOPMYJIUPOBKM BTOPOrO  3aKOHA  TEPMOJMHAMUKHU
(nocrynarel Knaysmyca m Tomcona). [ukn KapHo u ko3d@dUIIHMEHT MOIE3HOTO
JEeUCTBUSL TEIUIOBOW MaIMHBI. ODHTPOMNUS KaK (YHKIUS COCTOSIHUSI CHCTEMBI.
MaremaTudyeckoe BBIpaKEHHE BTOPOTO 3aKOHA TEPMOAMHAMUKHU. I3MmeHeHue
DHTPOIIMU B OOPATUMBIX M HEOOPATHMBIX Tpolieccax. V3MeHeHHue SHTPONHUH B
XUMUYECKON peakluu, Mpu H3MEHEHWHW o0beMa, JaBICHUS WU TeMIEpaTyphl
CUCTEMBI,  (a30BbIX  MpeBpamieHusix. llpwiokeHne  BTOpPOro  3aKOHA
TEPMOJMHAMUKHA K H30JMPOBAHHON cucreme. Kpurepuu camonpou3BOILHOIO
IPOTEKaHUsS MPOLIECCOB U JIOCTHXKEHHUSI PABHOBECUS B M30JIMPOBAHHOM CHUCTEME.
OObeIMHEHHOE YpaBHEHHE TMEepBOrO M BTOPOr0 3aKOHA TEPMOJAMHAMUKH.
OHTpoONUsT U BEPOATHOCTb. (CTaTUCTHYECKas HWHTEPHPETALUs OSHTPOIUU.
VYpaBuenue bonbimana. AOcontoTHasi >HTponusi, noctynar Ilnanka, temoBas
teopema Hephcra. TepMmoaumHamMuyeckue CBOMCTBA CHUCTEMBI MPU a0COJIOTHOM
Hysne. M30XOpHO-U30TEPMHUUYECKUII TMOTEHIMal WM CBOOOJHAs  HHEPrus



['enbMrosbiia, M300apHO-M30TEPMHUYECKUN MOTEHIMAT WM CBOOOJHAs JHEpPrus
['n66ca. Mx ¢usnyeckuit CMBICH, CBSI3b C JPYTMMH TEPMOJAMHAMUYECKUMU
byHKIMSIMH M MakcUManbHOW pabotoi. Kpurepun camMomnpou3BOJIBHOTO
MPOTEKAHUSI MPOLIECCOB W  JOCTWIKEHUS PABHOBECUSA IMPU  TMOCTOSIHHBIX
TeMIiepaType U 00bEME; MOCTOSHHBIX TeMIeparype W JaBiieHuu. [IpuMeHeHue
TEPMOJMHAMUYECKUX TMOTECHIIMAIOB K XHUMHYECKUM peakiusM. CraHaapTHbIC
sHeprun ['mbOca 00pa3oBaHUS XWMHYECKHX COEIWHEHUU. Pacdér wm3MeHeHus
sHeprun ['mbbca B XuMMHUUYECKOW peakiuu (IpU CTaHAAPTHBIX YCIOBHUAX) C
UCIIOJIB30BAaHUEM  CIIPABOYHBIX  JaHHbIX. Kputepun  caMONpou3BOJIBHOTO
MPOTEKaHUsI XUMUYECKUX peakinii. MakcuManbHas paboTa XMMHYECKOW peaKIuu.
Cas3p Mex 1y aHeprusimu ['n66ca u ['ebMrosbla 1isi XAMAYECKON peaKIuu.

Tema 5. XuMH4YeCKO€ paBHOBECHE.

OOmue ycioBusi paBHOBECHsT U €ro yctolyuBocTd. OOpaTUMOCTb
XUMHAYECKUX peaknnil. MaTeMaTHueCcKOe BBIPAKEHUE 3aKOHA JEHCTBYIOIIUX MacC
JUIs 0OpaTUMBIX pEeakUWid, KMHETUYECKUW BBIBOJ 3aKOHA JEHCTBYIOLIUX Macc.
DU3NYECKU CMBICIT KOHCTaHThI paBHOBecHsl. KoHCTaHTa paBHOBECHSI TOMOTE€HHOU
U TETEPOTCHHOW XMMHMUYECKON peakinu; e€ BhlpaxeHue uepe3 koHuentpauuu (K.)
u napuuanbHoe nasieHue (K;) pearmpyromux BemIecTB, TEPMOAMHAMHYECKAsS
koHcTaHTa paBHoBecus (Kj;), B3aMMOCBSI3b KOHCTaHT paBHOBecus. (CmelieHue
paBHOBecHs; (DaKTOpbl, BbI3BIBAIOUIME cMelleHre paBHoBecus. [lpunuun Jle-
[Marenve. W3mMeHeHue TepMOJMHAMHYECKMX (PYHKIUHA TMPU MPOTEKAHUU
XUMHUYECKUX peakuuil. TepMOAMHAMUYECKUN BBIBOJ 3aKOHA JCHCTBYIOIIUX Mace
Ui 00paTUMOM XUMHUYECKOW peakinuu (ypaBHEHHE HW30TepMbI-u300apel BaHT
['odda). Cesizp MakcuMaabHOM PabOTHl XUMUYECKOW PEAKIMU C Pa3IuIHBIMU
TEPMOJUHAMUYECKUMHU  (QYHKIUsAMU. Pacdy€T KOHCTAaHThI paBHOBECHUS U3
TEPMOJMHAMUYECKUX  INOTEHIMAJIOB.  TepMOoAMHAMHYECKas  YCTOMYUBOCTH
XAMHUYECKUX COCIMHEHUN. 3aBUCHUMOCTh KOHCTAHThl PABHOBECHS OT TEMIIEPATYPhI
(ypaBHEHHS M300apbl U U30XOPhl XUMHUYECKOW peakiuuu B AUQdepeHuraIbHol 1
UHTETpaibHOl opme).

Tema 6. ®a30Boe paBHOBECHE

OcnoBuble TOHATHS. Da3pl, KOMIIOHCHTHI, CTEIEHH CBOOONBI. Y CIOBHE
paBHOBeCHsI KOMIIOHEHTa B JBYX (pazax rereporeHHoil cucremsl. [IpaBuiio ¢a3
['u66ca. OnHOKOMMIOHEHTHBbIE cHUCTeMbl. YpaBHeHue Kianelpona-Knaysuyca.
[IpaBuno Tpyrona. Juarpamma cocTosiHMs BOABL. JlMarpamMma COCTOSIHUSI CEDBI.
MoHoO- u PHAaHTHOTPOMHBIC (ha30BbIC MEPexobl. JIByXKOMIIOHEHTHBIE CHCTEMBI.
HepactBopumbie apyr B Apyre TBEpAble KOMIIOHEHTHI. JBTEKTHUKA. CHCTEMBI C
KOHTPY?HTHO ¥ HWHKOHTPYAHTHO IUJIABSIIUMUCA XHUMHUYECKHUMU COCTUHECHUSIMU.
Cucrempl, 00pa3yroIIre TBEPJbIE PACTBOPHI 3aMeEIICHHUS. TBepIbie PaCTBOPHI
BHeApeHUs. JluarpaMMbl «COCTaB — CBOMCTBO». METOAbI MOCTPOEHUS AUArpaMMm
MJIABKOCTHU ABYXKOMIIOHEHTHOW CUCTEMBI.

Tema 7. OCHOBHBIE OHATHUS U TEPMUHBI XUMUYECKOW KUHETUKHU.

3agaun ¥ METOJbl UCCIEHOBAaHUS B XMMHUYECKOM KUHETUKE. CTaauilHOCTh
XUMHYECKOr0 MpoLecca, MEXaHU3M XUMUYECKON peakuuu. [IpocTeie u Cl0KHbBIE
peakuuu. CKOPOCTh TOMOT€HHOW XMMHUYECKOW pEaKUUU, UCTUHHAS U CpPEeAHss, €€



3aBUCUMOCTh OT KOHIICHTPALlMM PEArupyrolux BEUIECTB. 3aKOH IEUCTBYIOIIMX
Macc. KoncTanTa cKOpOCTH XMMHUYECKON PEAKLINH.

Tema 8. KuneTrka mpocTbIX peakiuid.

Kunernyeckass kmaccuukamuss XUMHYECKUX PEAKIUi; TMOPAIOK U
MOJEKYIApHOCTh. Kunernueckue ypaBHeHMsA. KuHeTnka mpOCTBIX peakuuu
IIEPBOT0, BTOPOr0, N-r0 MOPSAKOB. DKCHEPUMEHTAIBHBIE METOJbl ONpENeICHUs
MOPSAKA PEAKIIUU U KOHCTAHTBI CKOPOCTH PEAKIUU.

Tema 9. KuneTuka cioXHBIX peakiui.

Cnoxsbele peakuuu, ux BuAbl. PopManbHas KUHETUKA I1apajUICIbHBIX,
[OCJIEI0BATEIbHBIX, 0OpAaTUMBIX peakuuil. MexaHus3M 1enHblX peakuuid. [{enHbie
peaKkMy C HEPa3BETBICHHBIMY U Pa3BETBICHHBIMU LICTISIMH.

Tema 10. 3aBUCUMOCTBb CKOPOCTH PEAKLUI OT TEMIIEPATYPbl, SHEPTUS aKTHBALIVH.
3aBUCUMOCTb  CKOPOCTH  XMMMYECKOM pEakuuu OT  TeMIIepaTyphl.

TemnepatypHbiii k03pdunuent, npasuio Bant-I'opda. YpaBHenue Appenuyca.

DOHeprus akTUBAallMM, METOAbl €€ OIpPENEeICHUs, JHEPreTHhYecKas auarpaMmma

peakiuu. Peakuum ¢ HETEPMUYECKUM XapaKTEPOM aKTHBAUIUH. DOTOXMMHYECKHE

peakiuu. 3akoH [llTapka-OuHImTENHA, KBAHTOBBIN BBIXO/I.

Tema 11. Kunertuka rereporennbix peakuui. Karanms.

OcoOEHHOCTM  KMHETHKM  TE€TepOTreHHbIX  peakuuil.  CTaauiHOCTB,
mupdy3noHHas W KuHeThyeckass obOnacte peakuuu. Karamms. OcoOe€HHOCTH H
KJIacCU(pUKaLUs KaTAIUTUYECKUX MPOLECCOB. ['OMOreHHBI KaTaius3, Teopus
IIPOMEXYTOUYHBIX TMPOAYKTOB B TOMOI€HHOM Karainu3e. KucioTHO-OCHOBHBIN
Kataiuu3. ['ereporeHHbI  Karamu3, TEOPUHM  TIETEPOrCHHOIO  KaTalau3a.
[IpoMOTHpOBaHHE M OTPAaBIICHUE KaTalW3aTOPOB. BakHellIMe TEXHOJIOTHYECKUE
KatajguTuyeckue npouecchl. Ocod0eHHOCTH (PepMEHTATUBHOTO KaTalnu3a U €ro pojib
B JKMBOU MPUPOJIE.

Tema 12. Teopun XuMHUUECKOW KUHETUKH.

[IoHATHE O COBPEMEHHBIX TEOPUSAX B XMUMHUYECKOW KHUHETHKE — TEOPHUH
aKTUBHBIX COYJAPEHUN W TEOPUU NEPEXOJHOr0 COCTOSIHUS (aKTUBHPOBAHHOTO
KOMILJIEKCa).

Tema 13. PactBopsl. Teopuu pacTBOpOB.

OO0mast xapakTepUCTHMKa MOJIEKYJIAPHBIX pPAacTBOPOB KaK JIUCIEPCHBIX
CUCTEM, UX Kiaccupukanus. MexXMOJIEKyIIpHOE B3aUMOJICUCTBUE B PacTBOPAX,
TEPMOJMHAMHKA TIpolecca pactBopeHus. Teopun pactBopoB. CrocoObl
BBIPAXEHNs KOHILIEHTpAlUU pacTBOPOB. PacTBOpBI KUAKOCTH — ra3. PakTopsl,
BIUSIOIINE HAa pPacTBOPUMOCTH Ta30B B JKUAKOCTAX. 3akoH I'eHpm u ['enpu-
HaneToHa.

Tema 14. KonnuratuBHble CBONCTBA paCTBOPOB HEJIEKTPOJIUTOB.

PacTBOpBI JI€Ty4ass JKHIOKOCTb — HEJIETydYee pPACTBOPEHHOE BEIIECTBO.
3aBUCUMOCTb PACTBOPUMOCTH TBEPIBIX BELIECTB OT WX MPUPOABI, MPUPOIBI
pacTBopuTeNs U TemrepaTrypbl. CBONCTBa MpeAeabHO pa30aBICHHBIX PacTBOPOB:
JlaBieHrEe HaCBILIEHHOTO Iapa pacTBOPUTENS HaJ pacTBOpoM (3akoH Payis).
3aBUCUMOCTb TEMIIEPATYPBI 3aMEp3aHKsl U TEMIIEpaTypbl KUIIEHUS PacTBOPOB OT
KoHIeHTpauuu. Kpruockonuueckuid u 30yJIMOCKONMMUYECKUNA METOJ OINpEAEICHUS



MOJIEKYJIIPHOM Macchl pPAcTBOPEHHOro BemecTtsa. OCMOC M OCMOTHYECKOE
naBieHue, ¢u3nyeckue OCHOBBI ocMmoca. 3akoH Bant-I'odda. buonormueckas
poJib ocMoca. MeToJ ompeaeraeHus] MOJIEKYJIIPHOM MaccChl 10 OCMOTHYECKOMY
JABJICHUIO.

Tema 15. PaBHOBEcHUS B cucTeMax JKUIKOCTh-KUIKOCTD.

PacTtBopbl neTyunx >KMIKUX BellecTB. leanpHble pacTBOPHI, JABICHHUE
HACBIIIEHHOIO TMapa, 3akoH Paynsa. PactBopbl ¢ NOJNOXKWTENBHBIM U
OTpULATEIbHBIM OTKJIOHEHUAMM OT 3akoHa Payis. [Ipnunnel oTkiionenuii. Cocras
XKUJIKOW 1 apoBoil ¢a3bl. JluarpaMmel coCcTaB — TeMIiepaTypa KUIEHHUSI U COCTaB —
nasiaeHue mnapa. 3akoHsl KoHoBanoBa. A3zeoTporHble pacTBOphl. lleperonka
pacTBOpPOB JIETYUYMX JKUIKHUX BellecTB. [laBieHue mnapa OMHapHBIX CUCTEM W3
YaCTUYHO CMEIIMBAIOIIMXCA M HECMEIIMBANOIIMXCA kuakocred. Ileperonka c

I1apOM. Pacnpenenenue TPETHETO KOMIIOHEHTA MEXKIY IBYMs
HECMEIINBAIOIIMMUCS KUJIKOCTSIMU. Koaddurment pacrpeneneHus,
DKCTPArNPOBAHHUE.

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

OCHOBHBIE TOJIOKEHUS TEOPUU  DICKTPOJIUTHUYECKOM  JTHUCCOIMALINH,
MIPUYXHBI 1 MEXAHU3M Jucconuanuu. OTandrne CBOMCTB PACTBOPOB JIEKTPOIUTOB
OT CBOMCTB MOJIEKYJIAPHBIX PacTBOPOB. M30ToHMUECKUI KOA(P(ULIUEHT, €ro CBA3b
CO CTENEHBIO IUccolMaluu. 3aKoH pazdaBiieHus OcTBalibla ajis OMHAPHOTO U
TPUHAPHOTO AJEKTPONUTA. PacTBOpPBI CHUIBHBIX 3JIEKTPOJUTOB. (CHOBHBIE
MOJIOKEHUSI TEOPUU CHIIbHBIX 3JIEKTposiuTOB Jlebas — ['tokkens. AKTHBHOCTD,
KOA(O(PUIIMEHT aKTUBHOCTH, KaXyIlIascsi CTeneHb auccouuanuu. MoHHas cuna
pactBopa. IIpaBmwio monHoOM cuibl JIptouca — Penpamna. Meroabl onpeaeeHus
KO3(pPUIIMEHTOB aKTUBHOCTH.

Tema 17. DneKTponpoOBOAHOCTH PACTBOPOB JIEKTPOJIUTOB.

DJIEKTPONPOBOJHOCT  PACTBOPOB  DJIEKTPOJUTOB, (aKTOphl, Ha HeE
BIIUSIONIME. YIEJbHAs M OKBUBAJICHTHAS DJIEKTPONPOBOIHOCTh. AOCOIOTHAsS
CKOPOCTh JBM)KEHUS MOHOB, MOJBWUKHOCTH HOHOB; aHOMaJibHasl MOABH>KHOCTH
MOHOB BoJiopoAa W ruapokcuia. 3akoH Komppayma. Uucna mepenoca. Meton
M3MEPEHMS AJIEKTPOIPOBOAHOCTH U €r0 NpuMeHeHue. KongykroMmeTpusi.

Temal 8. ["'anibBaHUYECKUE FTEMEHTHI, JIEKTPOXUMHUYECKUE LETIH.

OO6miast XxapakTepUCTUKa JJIEKTPOXUMHYECKUX TpolieccoB. PaBHOBecue B
EKTPOXUMHUYECKUX cucTemMax. CKaykyd TIOTeHIIMala Ha rpaHunax ¢a3 B
AIEKTPOXUMUYECKUX CHUCTEMaX: KOHTAaKTHBIM, Ha TpaHUIle METall — PacTBOD,
muhPy3noHHbIN,  ancopOIMOHHBIN,  MeMmOpaHHBIM.  CTpoeHHUE  JTBOWHOTO
AIEKTPUYECKOTO CJI0sl. PaBHOBECHBIE JJIEKTPOAHBIE MNOTEHUMANBL. Bomopoanas
[IKaJla AJIEKTPOAHBIX MOTEHIMAJIOB, CTaHAAPTHBIE 3JIEKTPOAHBIE IMOTECHIINAIBI.
DnexkTpoXuMHUUECKU  psim Hampspkenwit.  Kiaccudukarmuss — 9JIEKTPOJIOB.
DJIEKTPOXUMHUYECKUE 1end  (TaJlbBaHUYECKHUE DJIEMEHTHI): XHUMHYECKHE U
KOHIIEHTpAIlMOHHbIE. TepMOIMHAMUYECKHE COOTHOUIEHUS MEXAY HANpsHKEHUEM
(BAC) ranmpbBaHMYECKOTO DJIEMEHTA M XUMHUYECKOM »JHeprueil. YpaBHEHUE
Hepucra. Metoasl nsmepenust /1C. HacbiieHHbIi 351eMeHT BecToHa, 3J1eKTPOIbI



CpPaBHEHHS — BOJIOPOJHBINA, KaJOMEIbHbIN, XUHTUAPOHHBIA. DJIEKTPOXUMUYECKUI
Meron udmepenus pH. IloreHnnoMerpuueckoe TMTpOBaHUE.
Tema 19. Dnextponus. Kopposus.

DnekTpoXxuMHUYecKas KWHeTHhKa. 3akoHbl (apajnes, BbIXOJ BEIIECTBA IO
ToKy. [lonmspu3anus SJE€KTpPOJOB MNPHU NPOXOXKICHUM IJIEKTPUYECKOTO TOKA.
[lepeHanpspkeHUE  JIEKTPOXMMHUYECKOM — peakuMu M [IepEeHanpsHKEHUe
KOHIICHTpAllMU.  XUMHUYecKas  moysgpu3auus  31ekTpojoB.  OcobOeHHOCTH
ANIEKTPOJIMN3a BOJHBIX PACTBOPOB M PACIUIABOB JIJIEKTPOJIATOB. XUMHUYECKas U
ANEKTPOXUMHUYECKAST KOPPO3US METAILUIOB U METOJbI OOPHOBI C HEMl, TAaCCUBHOCTh
METaJIOB, UHTUOUTOPHI KOPPO3UU. XUMUYECKUE UCTOYHUKU TOKA, aKKyMYJISITOPBHI.
Ponp anekTpoXxumMum B COBpEMEHHOM ITPOU3BOICTBE.

Tema 20. IToBepXHOCTHBIE SIBJICHUS.

MounekynsipHble B3aUMOJICHCTBUSL Ha MOBEPXHOCTH paznena ¢a3. Ilonsrue
Mex(da3Hoil moBepxHOCTH. [IoBepXHOCTHAsA 3HEPrusi, NOBEPXHOCTHOE HATSKEHUE.
CwioBass W DHEPreTMYECKass TPAKTOBKAa  ITOBEPXHOCTHOTO  HATSKCHUS.
TepMoauHaMuKa OBEPXHOCTHOTO ciosi. MeToa u30bITOUHBIX BeIU4HMH ['nbOca u
METOJ1 CJIOSl KOHEUHOM TONIIUHBL. [I0BEepXHOCTHBIE ABJIECHHUS, MX KIacCU(pUKAIUA U
IIPUYMHBI BOSHUKHOBEHUS. ANre3ns, CMauMBaHue, pacTekanue. Y pasHeHnue FOnra.
Kanwmisipasie sBiieHus. YpaBHeHue JKropeHa. Ponb KanwuisipHBIX SIBJICHHW B
npupoAe W TexHoJoruu. AgncopOuusa. KoinyecTBeHHbIE XapaKTEPUCTUKU
ancopOuuu. YpasHenue ['n00ca. AncopOuusi Ha TOBEPXHOCTH pa3jesa pacTBoOp —
ra3. YpasHeHue IlIumkoBckoro. II0BEpXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-
nHakTUBHBIC BemecTBa. Ponb ITAB B ObITy M TexHosoruu. AjcopOumsi Ha
MOBEPXHOCTU TBEPIOTO Teia u3 pacTBOopoB. MoHooOMeHHass ajacopOuus.
[Ipumenenne HMOHOOOMEHHHMKOB. AJCOpOIMS Ta30B M TApOB Ha TBEPAOH
noBepxHoctu. M3orepmbl ancopbiuu ['enpu, Opeitnanuxa. MoHoMoeKyasipHas
aacopOuus. YpaBaenue JIsurmiopa. [lomumonekymsipHas aacopOuus. YpaBHEHUE
bpyHnayspa, Ommerra, Temnepa.

4.3. Jlekuuu
O0beM yacoB
Ne
Ha3BaHnue Tembl Ounas 3aouHas
n/n
¢popma ¢popma
| Benenue. OCHOBHBIE TOHSITUSI W TEPMHUHBI 5
TEPMOJUHAMUKH.
2 | IlepBblil 3aKOH TEPMOJAMHAMUKU. 6
3 | TepMoxumusi. 6
4 BTopoii 3aK0OH TEPMOAMHAMUKHN, TEPMOJUHAMUYECKUE 6
IMOTEHLIMAJIbI
5 | XMMHYECKOE PABHOBECHE. 6
6 | ®a30BOE PABHOBECHE 6
. OCHOBHBIE TIOHATHS W TEPMHUHBI XWMHYECKOH 4
KUHETUKH.




8 | KuHeTHnka npocThIX peaKkuid. 4
9 | Kunernka CJIOKHBIX PEAKIIHM. 6
10 3aBUCHUMOCTh CKOPOCTH PEAaKIHMA OT TEeMIIepaTyphl, 4
SHEPrusi aKTUBALUHU
11 | Kunetuka rereporeHHbix peakuuid. Katanms. 6
12 | Teopun XUMHUYECKOW KHHETUKH. 6
13 | PactBOopsl. Teopun pacTBOpOB. 4
14 Koyumratusnsie CBOWCTBA pacTBOpPOB 4
HEJJICKTPOJIUTOB.
15 | PaBHOBeCHS B CUCTEMAaX KUIAKOCTh-KUJKOCTb. 6
16 PacTtBOpBI AJIEKTPOJIUTOB. Teopus CUJIBHBIX 6
DIEKTPOJIUTOB.
17 DIEKTPONPOBOJHOCTh PACTBOPOB AJIEKTPOJIUTOB. 4
18 ['anpBaHMYECKHE  BJIEMEHTHI, AJIECKTPOXUMUYECKUEC 6
1(S1178
19 | Dnexrposmns. Kopposus. 4
20 | IToBepXHOCTHBIE SIBJICHUSL. 4
Hroro: 100
4.4. IllpakTnyeckue (CeMUHAPCKHUE) 3AHATHUS
N O0bem yacoB
w/n Ha3sBaHnue TemMbl Ounas 3aounas
¢popma ¢opma
! Benenue. OCHOBHBIE MOHSTUSI W TEPMHUHBI ]
TEPMOJIMHAMUKH.
2 | IlepBblil 3aKOH TEPMOIMHAMUKH. 4
3 | Tepmoxumus. 6
4 BTopoii 3aK0OH TEPMOAMHAMUKHN, TEPMOANHAMUYECKUE 6
ITOTEHIMAJIbI
5 | XUMHUYECKOE PABHOBECHE. 6
6 | ®a30BOE paBHOBECHE 6
. OCHOBHBIC TOHSTUA M TEPMUHBI XHUMHUYECKOH ]
KUHETHUKH.
8 | KuHeTuka npocThIX peakiuid. 6
9 | Kunernka CJIOKHBIX PEAKLIHM. 6
10 3aBUCHUMOCTh CKOPOCTH PEAKUHA OT TEMIIepaTypHl, 6
DHEPrusi aKTUBALMU
11 | Kuneruka rereporeHHbix peakuui. Karamms. 4
12 | Teopuu XMMHUYECKOW KUHETUKU. 6
13 | PactBOpsl. Teopuu pacTBOpOB. 4
14 Komnuratusasie CBOWCTBA pacTBOPOB 6
HEJJICKTPOJIUTOB.
15 | PaBHOBecHS B cCUCTEMaX KUIAKOCTb-KUJIKOCTb. 6




16 PactBops! JJIEKTPOJIUTOB. Teopus CUJIBHBIX 6
AJIEKTPOJIUTOB.
17 DIEeKTPONPOBOJHOCTH PACTBOPOB AJICKTPOJIUTOB. 6
18 ['anpBaHMYeCKHE  DBIEMEHTBI, 3JEKTPOXUMHUUYECKUE 6
LICTIH.
19 | Dnekrposns. Kopposusi. 6
20 | [IoBEpXHOCTHBIEC SIBJICHUS. 4
Hroro: 100
4.5. JTabopaTopHble padoThl.
Ne O0bem yacoB
w/n Ha3Banue Tembl Ounas 3aounas
dpopma dpopma
i BBenenne. OCHOBHbIE TOHSTHUS U TEPMHHBI ]
TEPMOJIMHAMUKH.
2 | IlepBbIil 3aKOH TEPMOAMHAMUKH. -
3 | Tepmoxumus. 12
4 BTopoii 3aK0H TEPMOAUHAMUKHI, TEPMOANHAMUYECKUE ]
ITOTEHIMAJIbI
5 | XMMHUYECKOE PABHOBECHE. 12
6 | ®a30BOEC paBHOBECHUE 12
7 OCHOBHBIE TOHSTUA W TEPMHUHBI XHUMHUYECKOH ]
KUHETHUKH.
8 | KuHeTnka mpoCThIX peakiuil. 12
9 | KuHeTnka CJIOKHBIX PEAKIIHM. -
10 3aBUCHUMOCTh CKOPOCTH PEAKUHA OT TEMIIEpaTYpHI, B
DHEPrusi aKTUBALMHU
11 | KuHeTunka rereporeHHbix peakuui. Karamms. 10
12 | Teopuu XUMHYECKOW KUHETUKMU. -
13 | PactBopsl. Teopuu pacTBOpoOB. 10
14 Kosumuratususie CBOICTBa pacTBOPOB 1
HEDJICKTPOJIUTOB.
15 | PaBHOBECHS B CUCTEMAX KUJIKOCTh-KUJKOCTb. 16
16 PacTtBOpBI 3JIEKTPOJIUTOB. Teopus CUJIBHBIX 1
AIEKTPOJIUTOB.
17 | DneKTponpOBOJIHOCTh PACTBOPOB 3JIEKTPOJIUTOB. 12
18 ['anpBaHWYECKHUE  DBJIEMEHTBI, AJIEKTPOXUMHUUYECKUE 16
191178
19 | DnekTponus. Kopposus. 10
20 | IToBepXHOCTHBIE SIBJICHUSL. 8
Hroro: 166




4.6. CamocrosiTesibHasi padoTa CTyIeHTOB

Ne
n/n

Ha3zBanue rembl

Bua camocrositeJibHOM padoThI

O0beM yacoB

Ounas
dbopma

3aounas
dopma

1 cemecTp

BBenenue. OcCHOBHBIE
IIOHSATHSA 51 TEPMUHBI
TEPMOJMHAMHUKH.

OcBoeHHE TEOPETUUECKOTO
Marepuaia 1o y4yeoHuKy,
KOHCIIEKTY JICKIIUH.

[TepBb1it 3aKOH
TEPMOJUHAMUKH.

OcBoeHUE TEOPETUYECKOTO
MaTtepuaia 1o yyeOHUKy,
KOHCIEKTY JieKuui. Pemenue
3a7a4 U YIIPA)KHEHUH COTJIACHO
WHJIUBUYAJIbHOMY 33JIaHUIO.

TepMoxumus.

OcBoeHne TEOPETUYECKOro
MaTepuaia 1o y4eOHUKY,
KOHCIEKTY JieKuui. Pemenue
3a7a4 U YIIPA)KHEHUH COTJIACHO
WHJUBUTyaIbHOMY 33/IaHHUIO.
Odopmienue 1a60paTopHOTO
KypHajia

Bropou 3aKOH
TEPMOJNHAMUKH,
TEPMOJNHAMUYECKHE
ITOTEHLIHAJIBI

OcBoeHure TeoOpeTUIeCKOro
MarepHaia 1o yuyeoOHuKy,
KOHCIIEKTY JIEKI[ui. Penenue
3a/1a4 U yIpaXXHEHUH COTTIaCHO
WHIMBUAYATHHOMY 33/IaHHUIO.

XUMHYECKOE PABHOBECHE.

OcBoeHne TeOpeTUIECKOro
MaTepuaia 1o yueOHuKy,
KOHCIEKTY JieKuui. Pemenue
3a7a4 ¥ YIPA)KHEHUH COTJIACHO
VWHJUBUTyaIbHOMY 33/I1aHHUIO.
Odopmiienne 1abopaTopHOTO
KypHaja

®da30BOE paBHOBECHUE

OcBoeHure TeopeTUIeCKOoro
MaTepHaa 1o y4eoOHuKy,
KOHCIIEKTY JIeKIIui. Pemenue
3a7a4 ¥ yIpaXHEHUI coriaacHo
WHWBHyaTbHOMY 3aJaHUIO.
Odopmiienne 1a00paTOpHOTO
KypHaIa

OcHOBHEBIE MMOHSTHSA U
TEPMUHBI XAMHUYECKOU
KHHETHKHU.

OcBoeHne TeOpeTUIECKOro
MaTepuaia 1o yueOHuKy,
KOHCIIEKTY JieKuui. Pemenue
3a7a4 ¥ YIPa)KHEHUH COTJIACHO
VHJIMBU1yaJIbHOMY 33JIaHHUIO.

Kunernka IIPOCTHIX
peaKIuu.

OcBoeHne TEOPETUUECKOTO
MaTepHaa 1o ya4eoOHuKy,
KOHCIIEKTY JieKuui. Pemenue
3a/1a4 ¥ YIPAKHEHUN COTIACHO
VHIVBUAYaIbHOMY 3aJaHHIO.
Odopmiienne 1a00paTOpPHOTO




KypHaja

Kunetnka
pEaKIuu.

CJIOKHBIX

OcBoeHre TEOPETUUECKOTO
MaTepuaia 1o yueOHuKy,
KOHCHEKTY JieKui. Pemenue
3a7a4 U YIIPA)KHEHUH COTJIACHO
WHIMBUTyJIbHOMY 33JIaHHIO.

10

3aBUCUMOCTh CKOPOCTH
peakuui OT TEMIIEpPaTypBbl,
SHEPTUsl aKTUBAIIUU

OcBoeHHE TEOPETUUECKOTO
MarepHaia 1o y4eOHuKy,
KOHCIIEKTY JIEKIIUH. Pemenue
3aJa4 ¥ yIpaXHEHUH COriIacHo
UHIMBUAYAIbHOMY 33/1aHHUIO.

11

Kunetuka TE€TEPOTreHHBIX
peaxkumii. Katamus.

OcBoeHune TeoOpeTUIECKOro
MaTepuaia 1o y4eOHUKY,
KOHCIEKTY JieKuui. Pemenue
3a7a4 U YIIPA)KHEHUH COTJIACHO
VWHJUBUyIIbBHOMY 33JIaHUIO.
Odopmienue 1ab0paTopHOTO
KypHaja

12

Teopun XUMHUYECKOUN

KHMHCTHUKH.

OcBoeHHEe TEOPETUUECKOTO
MaTepHaia 1o yueoOHuKy,
KOHCIIEKTY Jiekuuii. Pemenne
3a/1a4 U yIPaXHEHUH COTJIaCHO
VHAMBU1YAJIbHOMY 3aJIaHUIO.

13

PactBopsI.
pacTBOPOB.

Teopun

OcBoeHHUE TEOPETUYECKOTO
MaTepuaia 1o yueOHuKy,
KOHCIEKTY JieKuui. Perenue
3a7a4 ¥ YIIPA)KHEHUN COTJIACHO
VHIMBUIyIbHOMY 33JIaHHUIO.

14

KomnmuratuBabple  CBOMCTBA
PACTBOPOB HEAJICKTPOJIUTOB.

OcBoeHure TeoOpeTUIECKOro
MarepHaia 1o yueoHuKy,
KOHCIIEKTY JIEKIIui. Pemenue
3aJa4 ¥ yIpaXHEHUH coriaacHo
WHIWBHYaTbHOMY 33JaHUIO.
Odopmiienne 1a00paTOpHOTO
KypHaIa

15

PaBHoBecuss B cucremax
JKUIKOCTb-)KUIKOCTE.

OcBoeHre TeOpeTUYECKOro
MaTepuaia 1o yueOHuKy,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 ¥ YIIPA)KHEHUH COTJIACHO
WH]JIMBUIyaIbHOMY 3a/IaHHUIO.
Odopmienne m1abopaTopHOTO
KypHasa

16

PactBopsI
Teopus
3JIEKTPOJIUTOB.

AIEKTPOJIUTOB.
CHJIBHBIX

OcBoeHre TeOpEeTUYECKOro
MaTepuaia 1o yueOHuKy,
KOHCIIEKTY JieKuui. Pemenue
3a7a4 M YIPA)KHEHUH COTJIACHO
VHJIMBUIYAIbHOMY 3a/IaHHIO.

17

DNEeKTPONpPOBOAHOCTD
PacTBOPOB AJIEKTPOJIUTOB.

OcBoeHUE TEOPETUYECKOTO
MaTepHaia 1o ya4eoOHuKy,
KOHCIIEKTY JieKuui. Pemenue
3a/1a4 ¥ YIPAKHEHUN COTIACHO




HHAWBUAYAJIbHOMY 3aJIaHUIO.

18 | "'anpBann4eckue 3JIeMEHTEI, | OCBOCHHE TEOPETUYECKOTO

AICKTPOXUMHUYECKHE TIETIH. Matcpuaia 1o Y‘Iev6HHKY’
KOHCIICKTY JICKIIUU. PCI_HCHI/IC 4

3a7a4 U YIIPA)KHEHUH COTJIACHO
WHAMBHUIYAILHOMY 3aJIaHUIO.

19 | Dnrexrponus. Koppo3swusi. OcBoeHnE TEOPETUYECKOTO
MaTepuaia 1o y4eOHHKY,

KOHCIIEKTY JIEKIIUH. Pemenue
3a/1a4 U yIpaxxHEHUH COTJIacHO 4
WHAWBUYaTbHOMY 33aHUIO.
Odopmierne 1ab0paTopHOTO
KypHaIa

20 [ToBepXHOCTHBIC SIBJICHHUS. OcBoeHUE TEOPETUYECKOTO
MaTepuaia 1o y4eOHUKY,
KOHCIEKTY JICKIUH. 3
Odopmienue 1abopaTopHOTO
JKypHaJia

Hroro: 75

4.7. KypcoBbie paGoThl HE IPELYCMOTPEHBI

5. Metoanueckoe odecneyenne, 00pa3oBaTeibHbIe TEXHOJIOTHH.

[IpenogaBanue AMCUUILIMHBI BEIETCS C MPUMEHEHHEM CIEAYIOUIUX BUIOB
00pa30oBaTeIbHBIX TEXHOJIOTUH:

Ilpobnemnoe oOyuenue: TIOCTAHOBKA B TPOIECCE UTEHHUS JIEKIHMM
NpoOJEMHBIX  BONPOCOB M OpraHW3alus  aKTUBHOW  CaMOCTOSITEIIHHOU
JeSATEIbHOCTH CTYACHTOB C LIEJIbIO PEHICHUS Pa3IMYHbIX 33724,

Hccneoosamenvckoe obOyuenue: WCIONB3YeTCs MpU  MOATOTOBKE K
7a00paTOPHBIM 3aHATHUAM U CAMOCTOSTENLHOTO BBITIOJHEHUS WHIUBUYAIBHOTO
3aJlaHus;

Penpooykmusenoe  obyuenue:  WUCHOJB3yeTCS NpPU  HOJATOTOBKE K
71a00paTOPHBIM 3aHATUSIM, KOHCTICKTUPOBAHUH YU4€OHOTO M HAYYHOTO MaTepuaa;

Jluanozoeoe obyuenue: npoBeeHNE TPYNIOBBIX U (POHTAIBHBIX Oecel, B
TOM YHUCJE M JBPUCTUYECKUX C LIEJIbI0 AKTUBHOT'O YCBOCHHS HOBBIX 3HAHUM,
(dhopMyTUPOBaHHS BHIBOJIOB IO PA3JIMYHBIM MPOOIEMaM XUMHH.

Hngpopmayuonnvie MEeXHONI02UU: UCII0JIb30BaHUE AIEKTPOHHBIX
oOpa3oBaTeIbHBIX  PECYpCOB  —  JJICKTPOHHBIE  y4EOHMKH, OOydarolue
BU1C0(UITBEMBI, 00pa30BaTEIIbHBIC TTOPTAJIBL.

6. @®opMBbI KOHTPOJISA OCBOCHUS TUCHMUILIMHBI.

Tekymas arrecranus CTyJCHTOB MNPOW3BOAMUTCS B JUCKPETHBIE BPEMEHHBIE
HWHTEpBAJIbI TIPENoaaBaTeyeM B Claeaytomux ¢Gopmax: TECTUPOBAHUE; BBIMOJHEHUE
NUCbMEHHBIX WMHJMBHUAYAIbHBIX JIOMAIIHUX 3aJaHUil; KOHTPOJbHBIE pPabOTHI;
BBHITIOJTHEHUE U 3aIKTa JTJa00paTOpPHBIX padoT.




[IpoMeXyTOUHBIE KOHTPOJL TIO pe3yJbTaTaM OCBOCHHS JTHUCIUTLIAHBI
MPOXOANUT B (popMEe MUCHMEHHOTO dK3aMeHa (TECTHUPOBAHUE IO TEOPETHUIECKOMY
MaTrepuany).

Cucrema HakorIeHUs! 6AJUTOB IO BHIaM pa0OT OTpa)kaeTcs B TaOJIHUIIE:

CucreMa oueHUBAHUS Y4eOHbBIX JOCTHKEHUI CTYIeHTOB
04HO# opMBbI 00yUECHUHA

Bun yuyeO6Hoii padoThI KosauvecTBo
0aJI0B

1 cemecTp
BrimonHeHne u 3anura 1a00paTopHBIX padoT 20
KoHTposasHbIE paboThI 20
CamocrosTenbHas padoTa (peleHre HHIUBUAYaIbHbIX 20
3aJaHNN)
[TucbMeHHBIN HK3aMeH (TECTUPOBAHUE IO TEOPETHUECKOMY 40
MaTepHray)
HToro 3a cemecTp: 100

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

HaxkonureanHasa cucreMa oneHuBanud nmo 100-0aibH0H mkaJie

Yerpipexodair- 100- bykBeHHas mIKaJIa, COOTBETCTBYIOLIAS Cucrema
JIbHasl cHCTeMa |Da/uIbHAsA 100-6anbHOI mIKaTE OlleHM-
OLICHUBAHUS HIKaJIa BaHUs
IK3aMeHa 3ayera
OtnnuHO 90-100 A — OTIIMYHO — TEOPETUYECKOE COJIEPKAHUE

Kypca OCBOCHO TTOJIHOCTHIO, 06€3 TIPOo0eIioB;
HE0OXO0IUMBbIE TPAKTUIECKHE HABBIKU PAOOTHI C
OCBOSHHBIM MaTepHaioM c(hOPMHUPOBAHEI; BCE
MpeIyCMOTPEHHBIE TIPOTPaMMOii 00yUIeHHUS
yqe6HLIe 3aJaHus BBIIIOJTHCHBI, KAYE€CTBO UX
BBITIOTHEHUS OIEHEHO YUCIIOM 0aioB, OJIM3KUM
K MAKCUMAJIbHOMY

Xoporo 83-89 B — oueHb XOpOIIO — TEOPETUUECKOE COAEPKAHUE
Kypca OCBOCHO TTOJTHOCTHIO, 0€3 po0eIioB;
HE00X0IMMBbIE IPAKTUYECKHUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTE€pPHAIOM B OCHOBHOM
c(OpPMHPOBAHBI; BCE MPEAYCMOTPEHHBIE
MporpaMMoi oOy4YeHHs yueOHbIC 3aaHus
BBIMOJIHEHBI, KAUECTBO BBIMOJIHEHUS




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

Xopoio

75-82

C — XOpouIo — TEOPETUYECKOE COJIepKaHUE
Kypca OCBOEHO IMOJHOCTbIO; HEKOTOPhIE
MPAKTUYECKUE HABBIKKA PAOOTHI C OCBOCHHBIM
MaTtepuaioM chopMUpOBaHbI HEIOCTATOYHO;
BCE TIPEyCMOTPEHHBIE MPOTrpaMMOii 00ydeHus
y4eOHbIE 3aJIaHUS BHITTOJTHEHBI, KAY€CTBO
BBIIIOJIHEHUS HU OJHOI'O M3 HUX HE OI[EHEHO
MUHHUMAJIbHBIM YUCJIOM 0aJIJTIOB, HEKOTOPHIE
BHJIbI 3aJJaHUI BBIIIOJHEHBI C OITHOKaAMU

VY nosierBo-
pUTEIBHO

63-74

D — yJIOBIETBOPUTEIBHO — TEOPETHUECKOE
CoJIepKaHue TUCIUTLIMHBI OCBOSHO YaCTHYHO,
HO TIPOOEJIBl HE HOCSAT CYIIECTBEHHOTO
xapakTepa; HeoOXOAMMbIE TIPAKTHIECKUE
HaBBIKH Pa0OTHI C OCBOCHHBIM MaTEPUAIIOM

B OCHOBHOM C()OPMHUPOBAHBI; OOJILITUHCTBO
IPEIYyCMOTPEHHBIX MPOrPaMMOi 00yUYeHHUs
y4eOHBIX 33JaHHI BBITIOIHEHO, HEKOTOPBIC

U3 BBINOJIHEHHBIX 33JJaHUH, COJICPIKAT OIMOKU

Y nosierBo-
PHUTEIBHO

50-62

E — nocpencTBeHHO — TEOPETUUYECKOE
coJiep’KaHue Kypca OCBOGHO YaCTHYHO;
HEKOTOPbIE MTPAKTUYECKHE HABBIKU PaOOTHI

He c()OPMUPOBAHBI, MHOTHE IIPELyCMOTPEHHbIE
mporpamMmoit o0ydeHus yueOHbIe 3a1aHHs

HE BBIMOJHEHBI TN00 KaYECTBO BHITIOTHEHHS
HEKOTOPBIX U3 HUX OLIEHEHO YHCIIOM OaJIJIOB,
OJIM3KUM K MUHUMAJIEHOMY

3auteHo

Heynosnerso-
pUTENBHO

21-49

FX — HEey10BIIETBOPUTEIIEHO — TEOPETHYECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
He0OXO0JUMbIE TPAKTUUECKHUE HAaBbIKU PabOThI
HEe COPMUPOBAHBI; OOIBITHHCTBO
MIPElyCMOTPEHHBIX ITPOrpaMMOil 00yUueHHs
y4eOHBIX 33JaHUI HE BBINOJIHEHO JIH00
KayeCTBO MX BBIIIOJIHEHHUS OLICHEHO YHCIOM
0asoB, OJIM3KUM K MUHHUMAJIbHOMY; TIPU
JIOTIOJTHATEIIFHOM CaMOCTOSTEILHOM padoTe Hall
MaTepUajIoM Kypca BO3MOXKHO IOBBILIEHHE
KauyecTBa BBIIIOJIHEHUS YUEOHbIX 3a/1aHui

Heynosnerso-
PHUTEIBHO

0-20

F — Hey10B/I€TBOPUTEITHHO — TEOPETUUYECKOE
coJiep’KaHue Kypca HE OCBOEHO; HEOOXO0IUMBbIE
MPAKTUYCCKNUEC HAaBBIKA pa6OTBI

He C()OPMUPOBAHBI; BCE BBHITIOIHEHHBIC yUeOHBIC
3aJIaHusl COJIEPKAT IPyObIe OITUOKH,
JOTIOTHUTETIbHAS CAMOCTOSITeNIbHAs paboTa Ha/l
MaTepHaioM Kypca He IPUBEIET K KaKOMY-TTH00
3HAYUMOMY TIOBBIIIICHUIO KA4€CTBA BHITIOJTHEHUS
y4eOHBIX 3aJaHuI

He 3aureno




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

o0ecrneyeHure JUCUUIINHBI

a) OcHoOBHas IUTEpaTypa

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

2. Ctpombepr @wusmyeckas xumus : YueOHuk maua By3oB / Crpombepr ;
Cemuenko /I.I1., Ctpombepr A.T'.. — 4-e uzn., ucop.. — M. : Beicurik., 2001. —
527 c. : un.

0) JlomoHUTEIBHAS TUTEpATypa

1. ®usznueckas xumus : TeopeT. U MpakT. PyKOBOACTBO: [Y4eO. mocoOue Aisi XUM. U
XuM.-TexHo1. cner. By30oB]| / [b.JIl. Huxomeckmit u gap.]; Ilog pen. B.IL
Huxonbckoro. — 2-e u3f., nepepa0. u joit.. — JI. : Xumus. Jlenunrp. otn-aue, 1987.
—-859c.

2. OtkuHc @u3nueckas XuMus : [B 2 -X T.]; mepeBo/l. ¢ aHri. / OTkuHC. — M. : Mup,
1980 1, 1980.—580 c. : mn.1980 2, 1980.—584 c. : ui.

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

Nk =

8. MarepuajibHO-TEXHUYECKOE O0eceYeHue U CIUITUHbI

s nexkyuonnvix 3anamuii: MyabTUMEANITHAS ayauTopus 457, ocHaleHHas
MyJIbTHOOP/IOM, CTE€HIaMH, Yy4eOHO-HarjsiHBIMU MOCOOMSMH;, OOyUaroue
BUJICO(UIIBMBI Ha SJIEKTPOHHBIX HOCUTEIISX.

s  nabopamopuvix 3aumamuti: nabopatopus 456 (aHAIUTUYECKON U
bu3uYeCKOl XMMHH), OCHAIICHHAS] BBITSDKHBIM MIKadOM, Ta30BBIMH TOPEJIKAMHU,
MPOTOYHON BOJIOH, IMITUTAMU JIEKTPUUECKUMHU, MY(DETbHOU Meublo, IIEHTPUQyToi,
XUMUYECKUMH PEaKTHBAMHU, XUMUYECKOM TTOCYI0M, M3MEPUTEIHLHBIME IPUOOpaMH,
B T.4. BE€CaMH, TEPMOMETPAMH, apeoMeTpaMu, (POTOIIEKTPOKOIOPUMETPOM,
HOHOMEPOM U JIp., HabopoM UG POBBIX JTabopaTopuid



9. JIuCcT TOMOJTHEHU N U N3MEHEeHUI

Ne
n/n

Jara
BHECEHHUA
H3MeHeHus /
JAOMOJTHEHHS

OcHoBanue

Conep:kanue usmMeHenus /
JOIOJTHEHU A

Jluna, noaTBep:Kaaomue
H3MeHeHue / JOomoJTHeHne

3aBeyromnuit
kadeapou
(Pamunus,
UHUYUATBL,
noOnuUcy)

HupexTop /
JIEKaH
(Damunus,
UHUYUATDL,
nooOnucy)




