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re METOAVNYECKWW NEKTOPUI

E.A.APLLUAHCKNI

OBYUEHWNE XNMKNW
KNACCAX MEJATOTNYECKOrO

TemaTmuyeckoe nnaHmpoBaHue. 11-ih knacc = =
(2 u B Hepento; Bcero 68 4; pesepBHOe Bpems —3 u)

Tema 1. Teopusi XMMUYECKOr0o CTPOEHMS OpraHMueckmx coeauHeHunin (5 4)

MpogomkeHne. Cm. Ne 12, 13, 16, 18, 20/2005; 1,5, 7,14, 21/2006

Ypok

Na6opaTopHble

CCogepxaHue ypoka femoHcTpayuu

OpraHunyeckas Xumnsa —
XUMUS COeANHEHWNNA
yrnepoga.
MHoroo6pasue
OpraHMyecKnMx BELLECTB.
O6uime cBoiicTea
OpraHM4yeckux BeliecTB
N UX 0TAnM4Yne oT
HeopraHM4yeckux.
KoBaneHTHas CBA3b Kak
Havnbonee xapakTepHbli
AN OpraHnyecKnx
COEAMHEHUI BUJ CBA3K.
CBoiicTBa KOBaNeHTHOM
CBA3U: ANIMHA, 3HEpPTUS,
NONSPHOCTb,
NpoCTpaHCTBEHHAas
HanpaBneHHOCTb,
BaNEHTHbIWA yron.
FfomonuTnUecknit

M reTeponnTMYecKmnii
paspbiB KOBaneHTHOM
cBA3n. MoHATHE

0 pagukane

KayecTBeHHOEe
onpegeneHune
yrnepoga

n Bogopoja

B OpraHnyeckux
BellecTBax

OCHOBHbIE NOMOXeEHUA
TEOPUMU XMMMNYECKOTO
CTPOEHMA OpraHnyYyecKnx
coenNHEeHUN
A.M.byTneposa.
XUMUnYeckoe cTpoeHune
OpraHu4yeckmx BeLLecTB.
3aBNCUMOCTb CBOICTB
BeLecTB

0T XMMWYECKOTO
CTpOeHMnA. B3aumHoe
BNINSHWNE aTOMOB

M rpynn atomos

B MOJleKynax.
CTPYKTYpHbIe hopmMYy bl

MoHATKe

0 PYHKLUOHANBHO
rpynmne B OpraHuyeckmnx
COeJMHEHMNAX.

OnbIThl

PacueTHble 3agauu

M>

SNeKTUBHbIA Kypc

CopepxaHue 3aHATUA

Moaynb 1
CYLHOCTb METOAMKN 0BYUYEHUSA
XUMUN KaK HayKu.
COBpEMEHHBIA yUnTeNb XUMUN:
KakuM OH JO/MKeH 6bITb?
(TBOpYeCKUNe acce YHEeHUKOB-
npokTopoB.) MocTpoeHune
WKONLHOTO Kypca
OpraHM4yeckoin Xxumum

Ne 3/2007
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O6yyeHWe XUMUU U Kaaccax
y nefarornyeckoro npoduns W

] YpoK ] O NeKTUBHBIA KypcC

Na6opaTopHble
Ns CopepxaHue ypoka AemoHcTpayuu ONbIThI PacueTHble 3ajaun N> CopaepxaHue 3aHATMA

— =

Knaccudukayuns

opraHunyeckmx

COeUHEHWNN ) 2 Mogynb 4

M Xumudecknx peakuni Bugbl 3afaHuit no xumuu:

B OPraHNYecKoi Xumum 3a/laH1A CO CBOBGOAHBIM

OTBETOM W TECTOBbIE 3afaHus,

4  TloHATWE O roMonoruu UX [OCTOMHCTBA W HEAOCTATKMU.

" msomepmmv. Bugbl Buabl TeCTOBbIX 3a4aHuit

CTPYKTYPHOUN U30OMepUUn: no xumuun (2-3). Metoguka

YyrnepogHoOro ckeneta, COCTaBNEHWUA TECTOBbIX 3ajaHui

NONOXeHMNA 5 no XMMumn (Ha maTtepuane

DYHKLUOHAaNbHOW ) LAHHON TeMbl)

rpynnbl AW KpaTHOW

CBSA3M, KNaccos
opraHMy4eckKnx
COefJMHEHU N

5 O6pa3oBaHue
OAWNHAPHbIX, ABOMHbIX
N TPONHbLIX Yrnepoa-
YyrnepogHbIX cBA3en
B CBeTe MpeAcTaBneHWA
o rmébpugunsaunm .
391eKTPOHHbIX 061aK0B;
sp2-, sp2
n 5/?-rnbpungnsauuns

Tema 2. ¥rnesogopodbl (11u4)
Ypok ONeKTUBHBIA Kypc

NlabopaTopHbie

o CopepxXaHue 3aHATUA
onbIThl N Aep

Ns CofepXxaHue ypoka OemoHcTpaumm

1 T[omonoruyeckue pagbl
yrnesoopozos..
lMpocTpaHCcTBEHHOE
CTpoeHune npefenbHbIX
N HenpegenbHbIX
yrnesoopoaos
Ha npumepe mMeTaHa,
aTufieHa u auetTuneHa
(bopma monekyn,
BasleHTHbIe yrnbl, ANHa 1 Mogyns 4
CBA3M yrnepog—yrnepog) MeTofuKa opraHusaumm
rpynnosoi paboTbl nopg
2 CwucTematmnyeckas pPyKOBOACTBOM YYEHWUKOB-
HOMeHKaTypa NMPOKropos (Npu cpaBHEHUMN
yrnesoopo/osB. NMPOCTPAHCTBEHHOIO CTPOEHUA
CTpyKTypHas nsomepus MeTaHa, 3TU/leHa 1 aueTuneHa)
yrnesofopoaos
(yrnepogHoro ckeneta Mogpenuposa-
M MONOXEHMNA KPaTHOW HUe MoneKkyn
cBA3n). FeomeTpuyeckas yrnesofi0pofoB
M30MEPUA Y aNlKEHOB.
P un3nyeckmne ceoiicTaa
yrnesoopofos
N 3aKOHOMEPHOCTH
UX U3MEHEeHMUA
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METOAMNYECKWA NEKTOPUIA

Neo CofiepxaHue ypoka

3 Xwnmunyeckue coiicTBa
npefefibHbIX
N HenmpeaenbHbIX
yrneso4opofos.
XuMunyeckue cBoiicTsa
aflKaHOB Ha npumepe
MeTaHa: peakuunu
3amMelleHmns.
XumMunyeckune ceoincTea
anKeHoB U afKUHOB
(Ha npumepe aTuneHa
M aueTuneHa): peakumu
npucoeanHeHuns
BOAOPOAA, ranoreHos,
ranoreHoBOJ4OPOAOB
n Boabl. Mpasuno
MapKoBHWKOBA.
Peakuuu okucneHus,
pasnoxeHus
n n3omepunsaymnmu
yrneBof0poOA0B.
Peakuwnn
nonumepusayunmn
anKeHoB

4  MpakTnyeckoe
ncnonb3oBaHue
M nonyyeHue
yrnesofopofos.
leHeTMYecKne cBA3N
MeXay npegenbHbiMm
M HenpegenbHbIMM
yrnesogopofamm

5 [OwneHoBble
yrnesofopoabl.
Xnmunyeckoe
N 31eKTPOHHOE
CTpOeHUe ankKafneHoB
C COMPSXXEHHBbIMYU
CBA3AMU. XUMUYECKNe
CBOMCTBA aNlkagneHoB:
peakuuu
npucoefnHeHNs
N NnonumMepusaLum.
HaTypanbHblii Kayyyk,
ero cTpoeHue
N cBoicTBa

6 ApomaTumyeckue
yrneBogopoAbl (apeHbl).
dopmyna 6eH30Na
no ®.Kekyne u ee
HefoCTaTKu.

Ypok

JlabopaTopHble
P P PacueTHble 3agaun  Ne

demoHcTpaunu
OnNbIThbl -

OTHOWeEHNE
npejenbHbIX
yrneBo40poaoB
K pacTBopy
nepMaHraHaTa
Kanus,
wenoyam

M KUCNOTaM.
[opeHune
aTuneHa

M aueTuneHa
X B3aMMopei-
cTBUE

Cc 6pOMHOW
(MogHoiA)
BOAOM 2
1 pacTBOpOM
nepmaHraHarta
Kanua. MNokas
o6pasuoB
nsgenni

13 nonuatTune-
Ha M nonunpo-
nuneHa

BbiBoA
MONEKYNAPHOW
hopmynbl
rasoobpasHoro
yrnesogopoga

no ero NAOTHOCTH
(nnmn
OTHOCUTENbHOW
NAOTHOCTH)

N MaccoBblM
[ONAM 31EMEHTOB
Unan no maccam
(obbemam)
NpOAYKTOB
cropaHus

MonyuyeHune
ayeTmneHa
KapouaHbIM
cnocobom

M'IUU'Ifi

SNEeKTUBHbIA KypC

CopeprkaHue 3aHATUA
[ |

Mogaynb 4
MeToamnKa cocTaBneHus
3afjaHniti co cxemamu
npeBpawieHuni,
XapaKkTepusyunumm
XWMUYeCcKne CBOCTBA
N reHeTuyeckume CBA3N
npefenbHbIX U HEMpeaenbHbIX
yrnesoopoAoB

Mogayns 4
MeToAunKa cocTaB/ieHNs
3aflaHnii, KoTopble cofepxar
CXeMbl MpeBpalyeHnit,
XapaKTepusylme XuMnyeckmne
CBOWCTBA U TEHETUYECKUNE CBA3M
BCEX M3YYEHHbIX
roMONOrnYecknux psgos
yrneBojoposoB
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No

10

CopaepxaHue ypoka

ONIeKTPOHHOE CTPOeHMe
Monekynbl 6eH3ona.
XumMmunyeckue cBoicTsa
6eH30na: peakuum
3aMelleHns
(ranoreHmpoBaHms

N HUTPOBaHMUA)

M NMPUCOEANHEHNS
(Bogopopa v xnopa).
Fomonoru 6eH3ona

N n30Mepus B pagy
romonoros. Tonyon.
B3anmHoe BAMAHUE
aTOMOB B MOJieKyne
Tonyona. rfMonyyeHune

M npumMmeHeHune 6eH3ona
M ero romoaoros

MpupoaHbIE NCTOYHUKMN

YyrnesofopoAoB U UX
nepepabotka. HedTsb.
Ee cocTaB 1 cBoiicTBa.
dpakunMoHHas
neperoHka HegTy.
KpekuHr

M apomaTtmsauma
He()TENPOLYKTOB.
OxpaHa oKpyxato e
cpeabl npu
He(pTenepepaboTke

FeHeTnYecKas CBA3b
Mexay
roMOMIOTNYECKUMN
psfamMu yriesofopoAoB

MpakTuyeckasa pabota
«lMonyuyeHune sTuneHa
N U3yyeHune ero
CBOMCTB»

0O606LWeHNe 3HAHWNNA
no teme 2

3ayeT no Teme 2

CofpepxaHue ypoka

3NeKTPOHHOe CTpoeHue
YHKUMNOHaNbHOW
rpynnel CNMPTOB,
NONAPHOCTL cBA3M OH.
Knaccngpukaums
cnupToB. [peaenbHble
OAHOATOMHbIE CMUPTHI.
WN3omepus cnuptos
(yrnepoaHoro ckeneta
1 NONOXEeHUA
(hYHKUMNOHaNbHOW

rpynnst).

Ne 3/2007

O6y4yeHMEe XMMMUK B Kjaccax Nefarornyeckoro npoduns 7

Ypok

NabopaTopHbie

eMOHCTpauunn
A pau OnblIThbl

PacyeTHble 3agayu

O6pasubl
NPoAYyKTOB
He(Tenepe-
paboTku

Tema 3. CnupTbl U PeHoNbI (7 u)

Ypok

Nab6opaTopHble

eMOHCTpaynn
A pay OnblThbl

PacueTHble 3agaun
CpaBHeHUe
CBOWCTB
CnupTOB

B romMoforunye-
CKOM psAgy
(ropeHue,
pacTBOPUMOCTb
B BOfe,
B3aMMOAENcT-
BME C HaTpPUEM)
(npoBogAaT
YUYEHUKN-
NPOKTOPbI)

No

ONeKTUBHbIN KypC

CopepxaHue 3aHATUA

Mogynb 2
Crneunduka KayeCTBEHHbIX
M pacyeTHbIX 3afad
no OpraHMyeckon XMMuN.
MeToAunKa cocTaB/ieHns
pacyeTHbIX 3a4ay Ha BbIBOA
MONEKYyNApHOU hopMy bl
razoo6pasHoro yrnesogoposa
no ero NA0THOCTU U MacCoOBOW
fone 3N1eMeHTOB UM Maccam
(o6bemam) NPOAYKTOB CropaHus

Mogaynb 4
MeToguka npoBefeHMs 3ayeTa
(Ha maTepuane Temsbl
«YTNeBoOAOPOAbI»)

ONeKTUBHbIN KypC
CofgepxaHue 3aHATUA

Mogynb 3
XUMNYECKUIA IKCMEPUMEHT, ero
ponb B npouecce obyyeHus
XUMWUWN B CPeAHEN LWKone.
Tpe6oBaHMA K NPOBEAEHNIO
XUMUYECKUX ONbITOB
no OpraHn4yeckon xummu.
TexHWKa 1 MeTOAMKaA
LEMOHCTPUPOBaHNSA
XUMMNYECKNX ONbITOB,
UNNIOCTPUPYIOWUX HEKOTOPbIE
CBOWCTBA CNNPTOB.
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No

METOAWYECKNIA NEKTOPWIA

CopepxaHue ypoka

Cuctematmyeckas
HOMeHKnaTypa CNMpTOB.
BogopogHas cBA3b
MeXAy Monekynamu un ee
BNNSAHME Ha hU3nyeckue
cBOWCTBa CNUpPTOB
Xumnyeckne cBoiicTea
CNUPTOB: FOpeHue,
oKucneHnune

40 anbfernjos,
B3aumopelicTene

CO LeNI0YHbIMM
meTannamu,
ranoreHosofopogamu

N Kap6boHOBbIMMU
Kucnortamu,
BHYTPUMONEKYNApHan

N MeXMonekynapHas
ferngpartauma
[eHeTnyeckas cBA3b
MexXAay cnuptamu

M yrneBofopofamu.
MpvMeHeHWe CNUPTOB.
MonyyeHne cnmpToB.
TOKCMYHOCTb CNNPTOB,
X ryéutenHoe
BO3felicTBue

Ha OpraHuW3M 4yenoseka

OTUNEHTINKONb

U TAMLEPUH Kak
npeacTaBuUTENmn
MHOF0aTOMHbIX CMPTOB,
X CTpOeHUe, cBOCTBA
M npakTuyeckas
3HAYMMOCTb

deHon. Xumnyeckoe

N 3NeKTPOHHOE
CTPOEHWNe MONEeKYbl
theHona. B3anmHoe
B/INHNE aTOMOB

B MoOneKyne.
dun3nyeckme ceolicTea
theHona. Xumunyeckue
cBoiicTBa heHona:
peakumu co WenoYHbIMU
mMeTannamu, wenovyamm,
6pomMHOIi BOAOI.
Mpo6nema 3arpsa3HeHmnn
OKpyXatoLel cpepbl
NMPOMbI LI NEHHbIM U
oTX0Aamu,
cogepxawumu geHon
O6o6watwmnii ypok.
MoparoToBKa

K KOHTponbHOI paboTe
no reme 3 '

KoHTponbHas paboTa
no teme 3

ypOK [ ]

o jjjjb.

MonyyeHwne
6pomaTaHa
13 3TUN0BOTO
cnupTa
(npoBogauT
YUYEHUK-
npokTOop)

CsoiicTBa
rnnuepuHa:
pacTBOpeHue

B BOfJe,
TMIrPOCKOMMUY-
HOCTb, FOpeHue,
B3anmopei-
CTBUE C FMApo- »
KCULOM
meaun(H)
(npoBogAT
YYEHUKN-
NPOKTOPbHI)

nepXxaHue 3aHATUA

OnbIT «CpaBHeHNe CBOWCTB
CMUPTOB B TOMO/IOTUYECKOM
pagy (ropeHue, pacTBOPUMOCTb
B BOAe, B3ammogelhicTene

C HaTpuem)»

Mogynb 3
TexHUKa U MeTofunKa
LeMOHCTPUpOBaHunsa
XUMWUYECKUX OMbITOB,
UANKOCTPUPYIOLLNX HEKOTOPbIE
cBoiicTBa cnUpToB. ONbIThI:
«MonyyeHune 6pomaTaHa
13 3TUI0BOTO CNuMpTa»,
«CBOWCTBa rNuLepnHa:
pacTBOpeHUWe B BOJE,
TMTPOCKOMUYHOCTb, FOpeHKe,
B3ammofelicTeume
c rugpokcugom meaun(M)»

Mogaynb 2
MeTofunka cocTaBfeHns 3afau
Ha pacyeTbl MO XUMUYECKUM
ypaBHEHUAM, ecnm 04HO
13 pearupyrowmnx BewecTs AaHo
B M36bITKe (Ha maTepuane Tembl
«CNUpTbl N DEHOMbI»).
MeTofnka 06bACHEHUSA
peweHns aTUX 3agay Knaccy
(pekomeHAaUWUMN 4189 YYEHUKOB-
NPOKTOPOB)

Ne 3/2007



