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1. IEJI OCBOEHMSI YUEBHOM U CHUTIINHBI

LlensiMu ocBOEHUS y4eOHOW AMCHUIUIMHBI (MOAYIIs1) XUMUS SBISIOTCS U3yUYEHHE TEOPETUIECKUX
OCHOB OCYLIECTBJICHUSI XUMHYECKUX IPOLIECCOB, SJHEPTETUKN XUMUUECKUX PEAKIIUM, XUMHH
3JIEMEHTOB, (POPMUPOBAHHE Y CTYJCHTOB HABBIKOB SKCIIEPUMEHTAILHOTO UCCIIEIOBAHMUS
XUMHYECKUX siBIeHul. [ 1aBHOM 3a1a4eil HacTosIIeN IUCIUILIMHBI SBIIIETCS oOecreueHune
TEOPETUYECKOU ITOArOTOBKH 110 XMMUU UHKEHEPA JKEIE3HOJOPOKHOI0 TPAHCIIOPTA, KOTOpast
IIO3BOJIMT €My ObICTpee U KaueCTBEHHEE YCBauBaTh MPUKIIAIHBIC pa3/ieibl XMMUH,
OPUEHTHPOBATHCS B YACTHBIX BOIPOCAX, BOZHUKAIOMINX B MPO(ECCHOHATBHON eI TEIHHOCTH.



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

VYyeOuas aucuuruinHa "Xumus" oTHOCUTCS K 650Ky 1 "Aucuumiuaer (Moxynn)" u
BXOJIUT B €ro 0a30BYIO YaCTh.

2.1. HaumeHoBaHUs NpeaIIeCTBYOIIMX AUCIHILIAH

I[HSI HN3YUCHUA I[ElHHOfI JUCHUITIINHBI HCO6XOILI/IMBI CJICAYIOIIUC 3HAHUA, YMCHHUA U
HaBBbIKU, (bOpMI/IpyeMI)Ie OpeaAIICCTBYIOIUMU JUCIHUILIIMHAMM:

2.1.1. Xumus:

3HaHus: 3HaHUA QU3UKU U XUMHU B 00bEME 00111€00pa30BaTeIbHOTO Kypca, 3JIEMEHTOB BbICIIEH
MaTeMaTHKH (IIpeeIbl, TPOU3BOIHBIE, TOTapUPMBI).

YmenHus: OI_[eHI/ITB BO3MOKHBIE CBOMCTBA XUMHYCSCKHUX OJIEMECHTOB, UCII0JIb3Ys Ta6J'II/II_[y
MeH[{eJIeeBa, COCTaBJIATH (1)OpMy.HI>I BCIICCTB, 3HATb HOMCHKJIATYpPY BCIICCTB, OCHOBHBLIC KJIACCHI
XUMHNYCCKUX COG,Z[I/IHGHI/II‘/'I, COCTaBJIATh YPABHCHHUA XUMUYICCKHUX peaKI_II/Iﬁ

Hagbiku: BianeTs OCHOBHBIMU TpUEMaMHU BBITIOJIHEHUS pabOT 10 XMMHHU B 00bEME
0011100pa30BaTEIHHOM IKOJIBI

2.2. HauMeHoBaHue mocJie Ay omux JTuCHUIIINH

PGSYJ'IBTaTBI OCBOCHMUS NUCHUILIMHBI UCITOJIB3YIOTCA ITPHU U3YUYCHUHU ITOCIICAYOIINUX
y‘Ie6HI)IX JUCLUIIINH:

2.2.1. duzuka



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIMIIJIMHE (MOYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMH PE3YJIbTATAMHU OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT' PAMMBbBI

B PE3YIbTAaTC OCBOCHUA AUCHHUIUIMHBI CTYACHT JOJIKCH:

Ne
Kon n Ha3BaHNE KOMIIETEHIINN OsxupaeMble pe3yIbTaThl
/1
1 [IK-14 crioco6GHOCTEIO y4acTBOBATh B paboTax 3HAaTh ¥ MIOHUMATh: OCHOBHBIC TEPMHHBI, 3aKOHEI,

TI0 TIOATOTOBKE K CEPTH(UKAINY TEXHMUECKUX | MPUHINMBL, ()aKThI B COCTaBE TUCIUILIMHBI XUMUS
CpPEZCTB, CUCTEM, IIPOIIECCOB, 000PYAOBAHUS U
MaTepHaJIOB B MPOBEAECHUH aKKpEAUTALIUU YMeTh: IpOBOJUTH PACUETHI MO Pa3INYHBIM
OPTaHoB 110 CepTH(HUKALNHI, U3MEPUTEIIFHBIX M | XMMHUYECKHM IIpolieccam

UCIIBITATENBHBIX JJA00paTOpUid
BrnaneTts: MeTojaMM OLIEHKU MOTY4YEHHBIX JaHHBIX;
METOJIaMH U3MEPEHH Pa3INYHbIX BEIUYHNH, METOJIaMU
XMMHYECKOTO aHaJIN3a




4. OBPBEM JUCHHUIIVIMHBI (MOAYJIs) B BAYETHbBIX EAJUHUIIAX U
AKAJEMHUYECKHUX YACAX

4.1. O0mas Tpya0eMKOCTb AU CHUIJINHBI COCTABJIAET:
3 3auerHble equHUIBI (108 ak. 4.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILUIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenoaaBaTejieM U CAMOCTOSITEILHYIO Pa00Ty 00yUYarO X cst

KonnuectBo yacos
} Bcero no Cemectp

Bun yaeOHOM paboThI yaeOHOMY 1

TIaHy
Konraktnas pabora 59 59,15
AynutopHbIe 3aHATHS (BCETO): 59 59
B Tom uucie:
nexmun (JI) 36 36
naboparopusie padbotsl (JIP)(1aboparopHsrii mpaktukym) (JIIT) 18 18
KonTpons camocrostensHoi padotsl (KCP) ) )
CamocTosTenpHas padora (BCero) 49 49
OBUIAS TpynoeMKOCTh TUCHMILIUHBI, YaChl: 108 108
OBUIAS Tpya0eMKOCTh AUCLUILUIMHBI, 3a4.€/1.: 3.0 3.0
Texymuit KOHTPOJIb YCIIEBAEMOCTH (KOJIMUECTBO U BUJ TEKYIIETO [K1, [1K1,
KOHTPOJIS) I1K2 ITK2
Bupl mpoMexyTOoUHOM aTTecTaluy (9K3aMeH, 3a4eT) 34 34




4.3. Coaep:xanue TUCUMILIUHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nesnam)

Cemectp

Tema (paznen) yueOHOM
JIMCIUTUTHHBI

Bunpl yueOHOM IeATeILHOCTH B yacax/
B TOM YHCJIC HHTEPAKTUBHOM (hopMe

JIP

113

DopMbL
TEKYLIET0
KOHTPOJIS

YCIIEBAEMOCTU U
IIPOMEKY-

TOYHOMU

aTTeCTalluU

3

~

~| KCP

10

Paznen 1
Beenenue B Xxumuro

N ool CP

| ©| Bcero

Tema 1.1

1.0OcHOBHBIE 3aKOHBI
XAMHH

1.Mozens aToMa.
OCHOBHEBIE CBEICHHUS O
CTPOEHUU BEIEeCTBA
Ilepuoguueckuii 3aK0H

Paznen 2
DHepreTuka XMMHUECKHUX
MIPOLIECCOB

10

Tema 2.1

1. XuMunueckas
TePMOANHAMHUKA.
1.ITepBrlii 3aK0H
TePMOANHAMHUKH.
2.DHTanemms, ee pu3n-
YECKUH CMBICI
3.BTopoii 3akoH
TePMOAUHAMHUKH.
4.3uTponus. CBoboaHAS
sHeprus I 'n60ca

10

Pasnen 3
Kunernka XuMH4ecKux
peaxkuui

12

Tema 3.1

1.CxopoCTh XUMUYECKO
peakuuu. 3aKoH
JENCTBYIOIINX Macc.
1.2Heprusi akTUBaLUH.
3aBUCUMOCTb CKOPOCTH
XUMUYECKOW PEaKIMK OT
TeMIepaTypsl (IIpaBUIo0
Bant-T'odda, ypaBaeHue
AppeHnunyca).

ITonsaTue o xatanuse.

12

IK1

Pazgen 4
XHUMHYECKOE PABHOBECHE

4/2

9/2

Tema 4.1

1. Xumuyeckoe
paBHOBECHE, €ro
MIPU3HAKU.

KoHcTanTa XUMHYECKOTO
paBHoBecus. [IpuHimn
Jle-lllaTenne

4/2

9/2




Cemectp

Tema (pa3nen) yaeOHOi
JHCIATUTHHBL

Bust yueOHOM A€ATENEHOCTH B yacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMe

Bcero

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOMU

aTTecTalnu

~

©

10

Pasnen 5
PactBopsl

o JIP
13

N~ KCP
©o|oof CP

4/3

21/3

10

Tema 5.1
1.®u3nKO-XUMHUYECKast
TEOpHsl paCTBOPOB.
XKecrkocTb BOIBI.
1.CaoiicTBa
pa30aBIIEHHBIX PaCTBOPOB
HE3JIEKTPOJIUTOB (3aKOHBI
Payms). Ocmoc.
OcMoTHYECKOE JTaBIICHHE.
3akon Bant-T'odda ms
pacTBOpoB
HEJJIEKTPOJIUTOB
2.OCHOBHBIE NOJIOKEHUSA
TEOpHUU
3JIEKTPOJIUTUYECKOU
JIMCCOLMAITIH.
Bonoponnsiii u
THAPOKCHIIBHBIA
TIOKa3aTeIH CPEJIBI.
[Nonsarue o OydepHbIX
cucremax. ['unponus
coJiel.

4/3

N
©

21/3

11

Pa3nen 6
JucriepcHbIe CHCTEMBI

10

12

Tema 6.1

1.IToHsITHE O TUCTIEPCHBIX
CHCTEMaX.
Krnaccudukanun u
MIPUMEPBI TUCTIEPCHBIX
CHCTEM.

1.CBoiicTBa KOJTOUAHBIX
CHCTEM: ONITHYECKUE,
KHHETHYECKUE,
3JIEKTPUYECKUE.
2.Ancop6rms. Buabr
ajcopouuu.
IToBepXHOCTHO-aKTHUBHBIE
BEIECTBA.
3.CtpykTypooOpa3oBaHue
B KOJUIOMTHBIX CUCTEMaX.

10

13

Pasnen 7
OBP

2/1 3

7/1

14

Pasnen 7
DNEKTPOXUMHUUECKHE
MIPOIIECCHI

2/1 8

16/1

15

Tema 7.1
1.Knaccudukarus
OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX
peakuuu.

2/1 3

7/1

K2




Cemectp

Tema (pa3nen) yaeOHOi
JHCIATUTHHBL

Bust yueOHOM A€ATENEHOCTH B yacax/
B TOM YHUCJIC UHTEPAKTHUBHOH (opMe

JIP
13
CP

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOMU

aTTecTalnu

N

3

~| KCP

©| Bcero

10

1.CreneHp OKHCIIEHUS
anemenTa. [IpaBuna
cocrtasienus OBP.

16

Tema 7.1
1.2nexrpoxumusi.
DNEeKTPUIECKUI
MOTCHIMAN. Y CTPONUCTBO
u pabora
rabBaHMYECKOTO
JJeMeHTa. Y paBHEHUE
Hepncra.

1. Tumer snexktpoznos: 1, |1
pola, OKUCIUTEIHHO-
BOCCTaHOBHTEJILHBIC
AIIEKTPOIBI.

2. XuMHuueckue
HUCTOYHUKH TOKA
[Tonsarue 06
JNEKTPOJIH3E.
KomnaectBeHHbIC
COOTHOIICHUS IIPH
ANEKTPOIIH3E.
[IpakTuueckoe
MIpUMEHEHUE
ANEKTPOIIH3A.

2/1 8

16/1

17

Pa3nen 9
Koppo3sus meraios

4/2 2

10/2

18

Tema 9.1

1.Koppo3zust MeTasioB u
crtaBoB. Knaccudukanus
KOPPO3UOHHBIX
MIPOLIECCOB.

1.3ammra MeTaNIoB OT
KOPPO3HH. 3aIIUTHEIC
moKpeITHs. JlerupoBanue
METaJUIOB. AHOTHAS
3amura. M3mMeHeHue
CBOWCTB KOPPO3UOHHOU
cpensl. KaTonnas 3anura

4/2 2

10/2

19

Paznen 10
Merainsl.
KoHcTpykunoHHbIE
MaTepHabl.

20

Tema 10.1

MeTtamisl.

Mertamiel. duznyueckue u
XUMHYECKHE CBOMCTBA.
Iomyuyenue u
MIPUMEHEHHE METAJLIOB.
CmuiaBbl,
MHTEPMETaJUIUIBI,

34




Bust yueOHOM A€ATENEHOCTH B yacax/

Dopmbl

B TOM YHCJIC HHTEPAKTHBHOM (hopme TEKYILETro
o,
= . KOHTPOJIA
Ne 3 Tema (pa3nen) yaeOHOi P
g yCIIEeBaeMOCTH U
n/m 35 IUCUMIUIAHBI
O ) TIPOMEIKY-
=% ) o
o o0 @ o 3 TOYHOM
= = N O A aTTeCTAINA
1 2 3 4 5 6 7 8 9 10
KOMTIO3UITHOHHBIE
MaTepHUaIbl.
CoBpeMeHHbIe
KOHCTPYKIIMOHHBIC
MaTepHUabl.
Opranunyeckue
MTOJTUMEPHBIC MaTCPUAIIBL,
UX TIOJy4ICHUE, CTPOCHUE
U CBOWCTBA.
21 Bcero: 36 18/9 5 49 108/9




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

[IpakTrueckue 3aHATHs Y4€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

Jlaboparopubie paboOThI IPETYCMOTPEHBI B 00BeMe 18 ak. 4.

Ne
cemecTpa

Tema (pazaen)
Y4eOHOI TUCIUTUTAHBI

HaumenoBanue 3aHATHI

Bcero ga-
COB/ U3 HUX
JacoB B
HMHTEpaK-
THUBHOU

dbopme

3

4

5

PA3JIEJT 4
Xumudgeckoe
paBHOBecHE

Tema: 1. Xumnueckoe
paBHOBECHE, €r0o
MIPU3HAKH.

Crioco0b1 BEIpaKeHUS KOHIIEHTPAIIUN pacTBOPOB
OrmpezeneHne KOHIEHTPALMU COISHON KUCIIOTHI
THUTPOBaHHEM

2/1

PA3JIEJI 4
XHUMHYECKOe
paBHOBECHE

Tema: 1. Xumuaeckoe
PaBHOBECHE, €TI0
MIPU3HAKY.

Xumuueckoe paBHOBECHE

2/1

PA3JIEJ 5

PactBopsbl

Tema: 1.®uzuko-
XUMHYECKAst TCOPHS
pacTBOpoB. JKecTKoCTh
BOJIBI.

OmnpeneneHre BpeMEHHOM KECTKOCTH BOJIbI

2/1

PA3JIEJL 5

PactBopsl

Tema: 1.®uzuko-
XUMHYECKast TCOPHS
pacTBOpoB. JKecTKoCTh
BOJIBI.

I'unponus coneit

2/2

PA3JIEJL 7
DNEeKTPOXUMHUUECKIE
MPOLIECCHI

Tema: 1.2neKTpOXUMHUSL.
DNEeKTPUUECKUM
MOTEHLUAN. Y CTPOHCTBO
u pabora
rajlbBaHUUECKOro
JJIEMEHTa. Y paBHEHUE
HepHncra.

I'anpBanuuecKkue dIEMEHTHI

2/1

PA3JIEJT 7

OBP

Tema: 1.Knaccupukarus
OKHCJIUTEIBLHO-
BOCCTAaHOBHUTCILHBIX
peakuui.

OKHCIIMTENBHO-BOCCTAHOBUTEILHEIE IMPOLECCHI

2/1

PA3IEJI 9
Koppo3sus merannos
Tema: 1.Kopposus
METAJJIOB M CIIJIABOB.
Kiaccudpukanus
KOPPO3HOHHBIX
IPOLIECCOB.

Kopposus meranios

2/1




Bcero ga-

COB/ M3 HUX
Ne No Tema (pazaen) . 4acoB B
o HaumenoBanue 3aHATHIA
n/m cemMecTpa | y4eOHOH ITUCIMITIHHBL HHTEpaK-
TUBHOH
dopme
1 2 3 4 5
1 PA3JIEJI 9 3ammra MeTamIoB OT KOPPO3UU 2/1
Koppo3sus metamios
Tema: 1.Koppozus
8 METAJUIOB M CIIJIABOB.
Knaccudukarus
KOPPO3MOHHBIX
MPOLIECCOB.
1 PA3JIEJT 10 KamnenpHb1i aHATN3 TETHPOBAHHBIX CTAJICH 2
Merannsl.
9 KoHCTpyKIIMOHHBIE
Marepuatbl.
Tema: MeTauibl.
BCEI'O: 18/9

4.5. I[IpuMepHasi TeMaTHKAa KypPCOBBIX IPOEKTOB (padoT)

[TpumepHas TeMaTHKa KypCOBBIX MPOEKTOB (padoT) HET




5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Urenue NEKIHH ¢ UCTI0JIb30BaHHEM MYJIbTUMEANMHBIX TEXHOIOTUH, IPOBEICHUE JIAO0OPATOPHBIX
3aHATUH (B T.4. 3aJaHUs 10 TPYIIIOBOM paboTe CTYEHTOB, UMUTALUS JESITeIbHOCTH
AHAJTUTHYECKON JTabopaTOpuu JUIsl aHAJIN3a PEeaTbHBIX 00Pa3IOB BObI), TECTUPOBAHUE HA
JIEKIMHU C LI€TIbI0 KOHTPOJIA 32 TEKYIIIUM YCBOCHMEM MaTepHasa, KOHTPOJIbHbIE paOOThI



6. YAEBHO-METO/MYECKOE OBECIIEYEHHUE JIJI1 CAMOCTOATEJBbHOM

PABOTbBI OBYYAIOHIUXCSI MO AUCHUIITTMHE (MOAYJIIO)

Ne
cemecTpa

Tema (paznein)
y4eOHOM TUCIUITITHHBI

Bun camocrosiTenbHOM pabOTHI CTy/ACHTA.
[epeuenp y4eOHO-METOANIECKOTO
obecrnieyeHust Uil CaMOCTOSITENbHON paboThl

Bcero
4acoB

2

3

4

1

PA3JIEJT 1
BBenenue B xumuro

Pa6ora ¢ yueOHoii mutepaTypoii [1,3]

PA3JAEJI 2
DHepreTuka
XAMUYECKUX
MPOLIECCOB

Tema 1: 1. Xumunueckas
TEPMOJIMHAMUKA.

Pa6ota ¢ yueOHoM nuTepatypoii [1,3,5]

PA3JIEJI 3

Kuneruka
XUMHUYECKHUX PEaKIHH
Tema 1: 1.CxopocTb
XUMHUYECKOH peaKIiH.
3aKoH JIeHCTBYIOINX
Mmacc.

Pabora ¢ yueOHoit nmutepatypoii [1,3,5]...
[ToaroroBka k Tecty KCP 1 u 2 [2,4]

PA3JIEJI 4
XHUMHYECKoe
paBHOBECHE

Tema 1: 1. Xumudeckoe
PaBHOBECHE, €TI0
MIPU3HAKY.

Pa6ota ¢ yueOHo# uTepatypoii [1,3,5,6]

PA3JIEJI 5

PactBopst

Tewma 1: 1.®usuxo-
XUMHYECKAs TCOPHS
pacTBOpoB. JKecTKOoCTh
BOJIBI.

Pabora ¢ yueOHoit mutepatypoii [1,3,6]
ITonrotoBka k KCP 3 [2,4]

PA3JAEJI 6
JlucriepcHBIE CHCTEMBI
Tema 1: 1.IloasITHE O
JTICTICPCHBIX
CHCTEMAX.
Knaccudukarmum n
MPUMEPBI TUCTIEPCHBIX
CHCTEM.

Pabora ¢ yueOHoit mutepaTypoit [1,3]

PA3EJ 7

OBP

Tema 1:
1.Knaccudukanus
OKHCIIUTEIBHO-
BOCCTAHOBHTEIILHEBIX
peakuui.

Pabora ¢ yuebHoit uteparypoii [1,3]

PA3IEJL 7
DNEKTPOXUMHUIECKIE
MPOLIECCHI

Tema 1:
1.DnexTpoXuMHS.
OnexTpudecKuit
MOTEHIHAL.
YerpoiicTBo 1 paborta
rajJbBaHUYECKOTO
JJIeMeHTa. Y paBHEHHE
Hepucra.

Pabota ¢ yuebHoii ureparypoii [1,3].
Ionroroska k KCP 4 [2,4] IToaroTroBka k
KPYTJIOMY CTOJY 10 TeMe «XMMHUUYECKHe
HUCTOYHHKHA TOKA — I'.3., aKKYMYJIATOPBI 1
TOIIJIMBHBIC 3JICMECHTBI, IPUHIIAIIBI }IeﬁCTBHH,
XHUMH3M paboThD)

PA3JIEJT 9

Pabota ¢ yuebHol mreparypoii [1,3].




Kopposust metainos
Tema 1: 1.Kopposus

MCTAJIJIOB U CIIJIaBOB.

Knaccudukarus
KOPPO3HOHHBIX
MPOIIECCOB.

ITonroToBka K KpyriioMy CTOJIy O TEMeE
«MeTozpl 3aIIUTH METATIOB OT KOPPO3HUM

10

PA3JIEJI 10
MeTamnbl.
Koncrpykiuonusie
MaTepHarbl.

Tema 1: MeTammisl.

Pa6ota ¢ yueOHoM nuTepaTypoii [1,3]

11

Pa6ora ¢ yueOHoii mutepaTypoii [1,3]

BCEI'O:

49




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (MOY.JIST)

7.1. OcHoBHas1 IUTEpaTYpa

Hcnonb3yercs
Ne HaiMeHOBAHME Astop (b1) I'on u MecTo M3nanus NIPY U3YYCHUHU
n/n Mecto goctyna pa3zenoB, Homepa
CTpaHUI]
1 | Obmas xumMus H.B. KopoBun Beicm. mk., 2006 Bce paszenst
HTB (yu.6)
2 | 3amaun M ynpakHEHHS 110 nox penaxuueit H.B. M.: Beicuas mkona , Bce paszenst
001IEl XUMUH Koposuna 2006
3 | O6mas xumust H.JL T'nunka; Tox pen. "NuaTerpan-Ilpecc", Bce paszenst
A. EpmakoBa 2000
HTB (33); HTb
(yu.1); HTB (yu.2);
HTB (yu4.3); HTb
(yu.4); HTB (yu.6);
HTB (¢0.); HTb
(u3.2); HTB (u3.4)
4 | 3agaun u ynpaxxHeHuUs 1o H.JL I'munka; Pen. B.A. | Unterpan-Ilpecc, Bce paszenst
o01el XUMHH Pa6unosny,, X.M. 2005
PyOuna; [Tox Pen. B.A. HTB (39); HTb
PabunoBuY, (yu.1); HTB (yu.2)
5 | O6mas xumus, 1.1 Muemmnze M.T., Tunorpadpus MUNT. Bce paszenst
NBanoBa M.A. Kadenpa Xumus u
WHKCHEPHas
sxomorus, 2014
7.2. JlonosiHuTEIbHAS JIUTEpPaTypa
Hcnone3yercs
Ne HanMeHoBae Astop (b1) o u MecTo n3aHms IIPU U3YYCHHUU
n/m Mecto nocryna pasziesioB, HOMepa
CTpaHuI]
6 | Mertonndeckue yKa3aHus K Omnanes C.b. u np. Tumorpadus MUUT. Bce pasenst
nabopaTOpHEIM paboTaM 1o , 2002
JHMCIUIUIMHE «XUMHS».
7 | Oburas 1 HeopraHudeckas H.C. AxmeroB Bricmas mkona, 2006 Bce paszenst
XUMUSI
8 | KosioniHble cuctemsl. Hogoxwunos 10.A. M.: Tunorpadus Bce pasjenst
Mertoauueckue yka3aHus 1o MUUT. Kadenpa
Kypey "Xumus". XUMHHU U
WH)XEHEPHOU
3KoJjoruu, 1994
9 | Koppo3sus u 3aimura MeTauios CemenoBa 1.B., M.: DUSMATIJIUT, Bce paszens
OT KOPPO3HHU. Xopommios A.B., 2006
®nopuanosuu I'.M.
10 | UmxenepHas Xumus Ha H.J. 3y6pes YMK MIIC P®, 1999 Bce pasenst
JKEJIE3HOJOPOKHOM TPAHCIIOPTE HTB (yu.1); HTB
(¢6.); HTB (u3.1);
HTB (u3.2); HTB
(u3.4)
11 | O6mas xumust. Meronndeckne | MartakoBa C.A., M: tunorpadus

YKa3aHud K IPAaKTUICCKUM
3aHATHAM

Muenmnmze M.T.,
Anydpuesa C.M.

MUUT Kadenpa
XumMun u
WH)XEHEPHOU
sxosioruu, 2009

Bce paznenst




8. NIEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKALIMOHHOM
CETHM "MHTEPHET", HEOBXO/IUMBIE JIUISI OCBOEHWSI TMCIOUTLINHBI
(MOYJIS)

Y4eOHble MaTepuasbl O 00IIeH XUMUHU U1 HEXUMUYECKUX CIIeNaTbHOCTEH:
http://www.chem.msu.su/rus/teaching/general.html

VYyebHoe mocobue, callT kadeapbl XUMUU U UHKECHEPHOU IKOJIOTHH:

Muennnmze M.T., UBanoBa M.A. O0mas xumus, 4.1, ecomiit.ru > YdeOHbIC MaTepUaIbl

9. MEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT Ui, MPOTPAMMHOT O
OBECIIEYEHUS 1 THOOPMALIMOHHBIX CHPABOUYHBIX CUCTEM,
WCMOJb3YEMBIX IPM OCYIECTBJEHUU OBPA3OBATEJLHOI'O MPOLIECCA
MO JUCLHUIIJIMHE (MOAY.JIIO)

MynbTUMEIUIHBIN KOMILIEKC C POEKTOPOM U KommbioTepoM. [Iporpammer MicrosoftWord,
MicrosoftExel, MicrosoftPowerPoint. Dnektpudurnupoannas tabnuna J[.1. Menneneesa
KomnbroTepHslit uamepuTenbHbiii KOMIUIEKC «L-MuKpo»

10. ONUCAHUE MATEPUAJIBHO TEXHUYECKOW BA3bI, HEOBXOIUMOM 1151
OCYIIECTBJEHMS OBPA3OBATEJILHOI'O MPOIIECCA 1O JUCHUATIJIVHE
(MOJZIYJIIO)

Crienmanu3upoBaHHast ayTUTOPHS IS YTEHHS JICKIHA, JJa0OpaTOpHbIC TIOMEIIECHUS,
OCHAI[CHHBIE TPHOOPHOM TEXHUKOM, XUMHUUECKIMHU PEaKTHBAMH, JJAOOPATOPHBIMH CTOJIAMH,
MOCYJIO|, BBITSKHBIM IIKa(OM, paKOBUHAMHU.

KomnbrotepHoe u MyabTUMeANIHOE 000py10BaHNUE.

XUMHUYECKUE PEaKTHBHI M Ta0OpaTOPHOE 000PYAOBaHHE Il 0OECTICYCHUS IPOBEICHUS
71a00paTOpHBIX paboT

11. METOJIMYECKHUE YKA3ZAHUS TSI OBYYAIOIMXCS MO OCBOEHUIO
TV CHUTIIMHBI (MOIYJIS)

PexoMenganuu mo caMmocToaTenbHOU padoTe

1.BHUMaTeIbHO U3YUYUTE TEOPETUUECKUI MaTepHUall IO YIYCOHUKY.

2.CnenaiiTe KpaTKHii KOHCIIEKT MaTepuaia B TeTpaad. Beimuimte ocHOBHBIE (OPMYIIBI U
ONpEIETICHUS.

3.IIucbMeHHO pemuTe 3aa4M 10 U3y4aeMoil TeMe U3 3a/lauyHuKA.

Pexomenmarnu o moaroroske I1K 1, ITK2 u x tectam KCP

1.ITpu noarotoBke k KCP n3yunTe TeopeTHueckuii MaTepual 1o JEeKIUsIM 1 yaeOHOH
JIuTepaType.

2.BeinummmuTe B TETpaab pacyeTHbIE POPMYIIBL.

3.M3yunTe mpuMepsl peleHus 3a1a4 o MaTepuaiam JICKIUN U 10 JIUTeparype.
4.IIpopemaiite 3a1a4M 110 U3y4aeMOU TEME IO 3aJaUHHKY.

IIK 1 Tema «Tepmoaunamuka. Kuneruka»

I1K 2. Tema «PactBOpBI»

KCP 1, 2. Tema «Tepmoaunamuka. Kunernkay.

Jluteparypa [1 ? 115-142; ¢. 166-201], [5 ? c. 13-24, 24-31]

KCP 3. Tema «PacTBOpBI»

Jluteparypa [1 c. 204-243 ], [3 c. 205-255]

KCP 4, 5. Tema «OBP. D5ieKkTpoXuMHUUYeCcKue MPOIECChI»

Jluteparypa [1 c. 251-340], [3 c. 255-295]



Metoanyeckne peKOMEHIAUH 110 OTAEIbHBIM TEMaM Kypca.

1.B paznene «XumMuueckas TepMOJUHAMUKAY CTYIEHTY HEOOXOUMO O3HAKOMHUTHCS C
OCHOBHBIMH T€PMOJAMHAMHUYECKUMU (PyHKIMsIMU. HaydnThCcst MpOBOAUTE pacyeThl
TEPMOJIMHAMHYECKUX (DYHKIUN U JIENIaTh BHIBOJBI O BOZMOKHOCTH OCYIIECTBIICHUS PEAKLIU B
3aJJaHHBIX YCJIOBUSX, ONPECIIATh YCIOBUS, B KOTOPBIX CAMOIIPOM3BOJIEHOE IIPOTEKAHNE PEaKIHU
BO3MO’KHO.

2.B pa3znene «XuMuueckas KHHETHKa» HEOOXOUMO YMETh pacCMaTpUBATh MPOCThIE PEAKLIUU C
NO3UIMI TEOPUN aKTUBHBIX COYAAPEHUIN U TEOPUU AaKTHBUPOBAHHOI'O KOMIUIEKCA, YCBOUTh
HOHATHUE SHEPIUM aKTUBAMU. HaydnThCsl IPOBOAUTE pacyeThl: ONPENeNATh CKOPOCTh B
3aBUCUMOCTH OT KOHIIEHTPALMH BEIIECTB, TEMIIEPATYPbl IPOBEACHUS PEAKLIUN, IPUCYTCTBUS
Katayuuzaropa. [lomyuuTs nmpeacTaBieHue O CI0KHBIX peaklUsaX, MEXaHU3Me LEMHbIX PEaKLUi.
3.B paznene «Xumuueckue 1 (pa3oBbie paBHOBECHS» HEOOXOIUMO YCBOUTH PUHITUITHI
XMMHUYECKOro 1 (pa3oBoro paBHoBecHs. Vcnonbp30BaTh NOHATHE KOHCTAHThI PABHOBECHUS /IS
pacueToB peaKLHil.

4.B pa3znene «PacTBOpbI HEANEKTPOIUTOBY HEOOXOIUMO OCBOUTH PABHOBECHSI CUCTEM Hap-
pacTBOp, BIUSIHUE JaBICHUS U TEMIIEPATyphl HA PACTBOPUMOCTh, PU3UKO-XUMUYECKUE
napameTpsl pacTBopoB. HayuuTbes periars 3a1a4 Ha pacyeT MOBBILIEHUS TEMIIEpaTyphbl
KUIIEHUS U TIOHWKEHUS TEMIIEPATyphl 3aMep3aHus paCTBOPOB, OCMOTHUYECKOI'O 1aBJICHUS
pPacTBOPOB.

5.B paznene «PacTBOpPBI 3JEKTPOJIUTOBY YCBOUTH OHATHE TUCCOLIMALIMN, CTETICHU
nucconuanuy. Hayuutbes coCTaBlIATh YPaBHEHUS IUCCOLUALIMN, THAPOIIN3A, IPOBOIUTh
pacueTsl 1o onpeseneHuo pH pacTBOPOB CHIIBHBIX U CIIA0BIX AJIEKTPOIUTOB. Y METh
pacuutbiBaTh pH 6ydepHoro pactopa.

6.B pasnene «/lucriepcHble CUCTEMBI» pa3o0paTh KiacCU()UKALNIO AUCTIEPCHBIX CUCTEM.
PaccMmoTpeTs cBOicTBa AMCMIEPCHBIX CUCTEM, METO/IbI 00pa30BaHUs KOJIJIOUJAHBIX CHCTEM.

7.B paznene «OBP. DnekTpoxuMuueckrue CBOMCTBA BELIECTBY YCBOUThH MOHITHE 00
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMAX, 1. IOTEHIMANE, PsAJie HAIPSKEHHUS] METaJIIOB.
HayuuTbcst cpaBHMBATH 37€KTPOXMMHUYECKYIO0 aKTUBHOCTD Pa3IMYHbIX BEUIECTB, COCTABIATh
rajlbBaHMUECKUH 3JIEMEHT U PACCUUTHIBATH €T0 3./1.C. B CTAHJAPTHBIX U HECTAHAAPTHBIX
ycnoBusix. HayunTecs pemaTs 3agaun o teme «QnekTpoiausy». Crenarb J0KIaabl U
IPE3EeHTAIMU 0 3aJJaHUI0 IIPEoJIaBaTeNs 1Mo TeMe «XMMHUYECKHe HCTOYHUKH TOKa — I'.93.,
AKKyMYJISITOPBI ¥ TOTUTHBHBIE JIEMEHTHI, TPUHIIUTIBI ICHCTBHS, XUMU3M padoThl». B nokmame
OTpa3UTh CPABHUTENBHYIO XapakTepucTuky XM1T, coBpeMeHHbIe EPCIEKTUBbI CO3aHNsl HOBBIX
MCTOYHUKOB SHEPIHH, TPOOIJIEMBI, HAyUHbIE pa3paboOTKH.

8.B paznene «Koppo3us MeTauioB)» HayYUThCsl COCTABIIATh YPABHEHUS! KOPPO3UOHHBIX
IIPOLIECCOB B PA3JIMYHBIX YCIOBHSIX, IPOrHO3MPOBATh CBOMCTBA CIJIABOB B PA3JIIMYHBIX Cpeax.
9.I1o 3amanuo mpernoaBaTess MOATOTOBUTh JOKJIA/bI [0 METOaM 3alIUThl O KOPPO3UH.

10.B paznene «KoHCTpYKIIMOHHBIE MAaTEPHAIIB» U3YUUTh KIIACCH(PUKAIINIO MATEPHAIIOB, UX
CBOWCTBA M IPUMEHEHHE JJISl PA3IMUHBIX LIEJIeH.

PexomeHaium o caMoCcToATENIbHOM paboTe Mpy MOATOTOBKE K JIOKJIAJaM U y4acTHIO B
KPYTJIOM CTOJjIe (TpymnoBas paboTa CTyIeHTOB).

1.M3yuuTe TeopeTUYECKHil MaTepuall 1o TeMe 1o y4eOHOM IuTepaType U MaTepraiaM B CETH
Nurtepner.

2.CocTaBbTe IJIaH TEMBI.

3.Pacnipenenute poJik B TPYIIIE IO BBIMOJHEHUIO TIJIaHA.

4.Co3znaiite mpe3eHTanmio o reme B nporpamme Microsoft PowerPoint. ITpesenrtarus na 10-12
CJIaliIOB, CO/ICPIKAIINX 3ar0JIOBKH, OCHOBHBIE OIPEIeIICHISI, MILTIOCTPAIH B BUIE KAPTHHOK,
cxeM peakuuii, popmyn BemectB. MHpopmanus g0mKHa OBITH PEACTABICHA HATIIATHO B BUJIE
cxeMm, TabuIl, KpaTKol TeKcTOBOM nH(popmarmu. Heo0xo1MMo UCIonb30BaTh KPYITHBIC
mpUQTH, KOHTPACTHOE COUYETaHHE TEKCTa U (poHA craia.



5.B xoHIIE Ipe3eHTalU IPUBECTU CIIUCOK UCIIOJIb30BAHHOM JINTEPATYyPHI.

6.CocraBbTe TEKCT Aoknaaa. [Ipe3eHTanusa nomkHa WIUTIOCTPUPOBATh Aokiaa. Pactipenenure
POJIH 1O JIOKJIANy.

PexoMenaanuu K BBIITOJHEHUIO J1a00paTOPHBIX paboT

CamocTosTenpHas padoTa 1o MOAr0TOBKE K TabopaTopHOit padore:

a)BHUMATENbHO U3yYUTE TEOPETUUECKHE OCHOBBI JTaA0OpAaTOPHOU pabOThI U clieaiiTe KOHCIIEKT B
TETpaJIu;

0)03HaKOMBTECH C MPEACTOSAIICH paboTOM MO €€ ONMHUCAHUIO U COCTABbTE IUIaH IKCIEPUMEHTA;
B)COCTaBbTE yPaBHEHHUS PEaKLUii, KOTOpPBIE BB OyAETE MPOBOANTD, B CIIydae 3aTpyAHECHUS
oOpaTuTech K y4eOHHKY;

I)IIEPENUIINTE B CBOIO pab0OUyI0 TETpab - 1a00paTOPHBIH KypHa - (opMy J1ad0OpaTOpHOTO
OTYeTa, 3aI0JIHUB T€ €r0 Pa3/elbl, KOTOPHIE MOTYT OBITh 3aMOJHEHBI 10 BBINOIHEHUS
IKCIIEPUMEHTA;

J)IIUCbMEHHO OTBETHTE Ha BOIIPOCHI U YIIPAKHEHHUSI, TIOMEIIEHHBIE MTOCIIE OMUCAHUS
nabopaTopHO pabOTHI.

[ToaroroBka U BBIMOJIHEHHUE T1a00PATOPHBIX PAOOT OCYIIECTBIAETCS IO METOIUYECKUM
yKazaHusaM: Meronnyeckue yka3aHus K J1abopaTOpHbIM paboTaM 10 AUCUUIUIMHE «XUMUs». M.:
MUUT, 2000.

Pexomennarmu o opranuzanum pabodero Mecra.

CobmnroaiiTe crneayromue NpocThie MpaBuia;

a)Cco0JII0IaliTe YUCTOTY | MOPSIIOK HAa CBOEM pabodeM MecTe,

0)He 3arpoMoskaaiiTe paboyee MeCTO MOCTOPOHHUMU MIPEIMETaMH; HE IPUXOAUTE B
1ab0opaTOpUIO B BEPXHEH OJEKIC;

B)B3SIB C IOJIKM PEAKTUB U OTOOPAB HY>KHOE KOJMYECTBO, IOCTABHTE CKIISIHKY HAa MECTO, HUKOTIa
HE BBUIMBANTE U3JIUIIKHA PEAKTHBA OOPATHO B CKIIAHKY;

T)CyXH€ PEaKTUBBI OEpUTE TOIBKO CIEIMATBLHBIMU JIOKEUYKAMH U KIAJUTE B YUCTHIE, CyXHe
POOUPKH;

JI)HE MIPOBOJUTE OMBITHI, HE YKa3aHHBIC B JTA0OPATOPHOIT paboTe - 3TO MOKET MPUBECTH K
HECYaCTHOMY CITy4aro;

€)BHUMATENbHO U3y4YHTE MpaBuiIa TEXHUKH 0€30MacHOCTH IpU paboTe B XUMHUYECKON
1abopaTOpUN U HEYKOCHUTEIBHO UX COOJI0IalTe.

[TpaBuiia TeXHUKH 0€30MAaCHOCTH

Bo u36exxanne HecuaCcTHBIX CITyd4aeB HEOOXO0IUMO:

1) Bce OMBITHI C SIIOBUTHIMH, HEMPUITHO MaXHYITUMU BEIIECTBAMU HEOOXOJUMO ITPOBOJIUTH B
BBITSKHOM IHKa(l)y, npu pa36aBJ'ICHI/II/I KHCJIOT JIMTh MAJICHBKUMHU IMOPLHUAMHU KUCJIOTY B BOOY, a
HE HAa000pOT;

2) OIIBITHI C JICTKOBOCINNIAMCHAIOIIUMUCS BCIICCTBAMU ITPOBOJNUTDH BAAJIN OT OI'HA;

3) pu HarpeBaHUU PACTBOPOB B IPOOHPKAX MOIB30BATHCS JeprKAaTEIeM U BCET/Ia JepiKaTh
pOOUPKY TakK, YTOOBI €€ OTBEPCTHE OBLTO HANIPABJIICHO B CTOPOHY OT pabO0TAaOMIHX;

4) He HaKJIOHATH JIMIIO HAaJl HAarPEBAEMOU KUIKOCTHIO;

5) HIOXaTh JIOOBIC BEIIECTBA HY)KHO C OCTOPOXKHOCTBIO, HAMPABJISISA K ce0e Taphbl HITH Ta3bl
JIETKUM JIB)KEHUEM PYKHU;

6) co BceMu BellecTBaMU B JabopaTtopun o0pamarhes Kak ¢ SI0BUTHIMU: HE MPoOOBaTh HA BKYC,
HE TPOraTh pyKaMu; Mociie padoThl THIATENEHO BBIMBITh PYKH.



