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MNOSCHUTEJBbHASA 3AIINCKA
[Iporpamma Kypca BHEYpPOUYHOM JAESTENBHOCTU MO XUMHUH «OIuMMIuaaHas

XUMHSD)» Ha YpOBHE cpenHero oomiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUI U TpeOoBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
nporpammel, nipencraBieHHbix B I'OC COO, a takxke ¢ yuy€toM (eaepanbHON
pabouyell TporpaMmbl BOCIHUTAHWA M KOHLENIMH IPENOAABAHUSA y4eOHOTO
npeaMera « XuMus» B o0pa3oBaTeIbHbIX opraHusaiusax Poccuiickoit deaeparium,
peanu3yronMX OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

CopmepxaHue  IporpaMMbl  Kypca  HampaBiIeHO Ha  (OpMUpPOBaHUE
€CTECTBEHHO-HAYYHON KapTHUHBI Mupa oOyyatoumxcsa 10 kiaccoB, Ha paclIupeHue
U yriiyojieHne Mmartepuana no xumuu. [Iporpamma cooTBETCTBYET TpeOOBaHUSAM
OI'OC COO x ninaHUpyEeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeAMETHBIM
pe3ynbrataM OOy4Y€HHs, a TakKe€ YYHUTHIBAET HEOOXOAMMOCTh pealn3aluuu
MEXIPEIMETHBIX CBS3€d XUMHUU C  E€CTECTBEHHO-HAYYHBIMH  Y4EOHBIMU
npeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE LENH M3YYEHHs] XUMHUH HAa YPOBHE
cpenHero ooOmero o0pa3oBaHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca
XUMHH: JTUYHOCTHBIE, METANPEAMETHBIE, ITpeIMETHbIE (Ha 0a30BOM YPOBHE).

XuMHUs KaKk Hayka OTHOCHTCA K OCHOBOIOJIAraloIiUM  0O0JacTiIM
€CTECTBO3HAHUSA, BHOCHUT CYLIECTBEHHBId BKJaJ B MNOHUMAaHUE COBPEMEHHOM
HAay4YHOM KapTUHBl MHpa. XHMHUS KaK KOMIIOHEHT KYJIbTYpPbl HalOJIHSAET
collepkaHueM psaa  (QyHIAMEHTANIbHBIX MPEACTaBICHUH O MHUpE, U MOITOMY
BBI3bIBACT Yy Yy4alIUXCs MOBBIMIEHHBIH uHTepec. Ho 6oibmioit o0bem yueOHOM
uHbOpMaIlMKU, CIOKHOCTH MaTepuaja, OTCYTCTBHE BPEMEHHM Ha 3aKpeIUIeHHE B
0a30BOM Kypce€ XHMHM IIO3BOJWJIO MHE CO3/1aTh CHUCTEMY, KOTOpas JaeT
BO3MOYKHOCTb YYalIUMCSI CHCTEMATH3UPOBATh, 3aKPEIUTh U PACIIUPUTH 3HAHUSA 110
Kypcy xumuu 8-11 kjacca ¥ yCHemHO y4acTBOBAaTh B OJIMMIIMAAAX M HUTOTOBOU
aTTECTallMM BbITYCKHUKOB.

Y4eOHO-BOCTIUTATENBHBIN MPOIIECC OPraHN30BaH ONTUMAJIBHO, €CIIU yUYEHUKA

HC BOCIIMTEIBAIOT, a CO3JAr0T YCJIOBHs, B KOTOPBIX OH BOCIIUTBIBACTCA, HC y4aT, HO



CO3JAl0T TAKUE YCJIOBHS, B KOTOPBIX OH y4uUTCs. OpraHu3anus TakKuX YCJIOBHH B
oOy4eHHHM CBSi3aHa C TPoOJIeMOW  pa3BUTHS ~ MOTHUBAaNHMH. MOTHBAIUIO
paccMaTpuBal0 HE TOJIBKO KakK IMOOYXJIEHUE JIM COCTOSHHUE, OIpenesieMoe
u30UpaTeabHOM  HANpPaBIEHHOCTHIO  y4YallUXCsd Ha  YCBOEHHE  Y4eOHOTO
COJIEpKaHusl, HO M KaK CJI0)KHBI MHOTOKOMIIOHEHTHBIA U MHOTO(a3HbIH IMpoLecc,
B KOTOPOM 33JICiCTBOBAHBI BOJICBBIC, KOTHUTHBHBIE U OMOLMOHAJIBHBIC
cocraBisitone. MoTuBbl (QOpMUPYIOTCS SPQPEKTUBHO UMb B EIUHCTBE C
OPYTMMH 3JIEMEHTaMH MOTHUBALIMOHHOW cdepbl (HOTPeOHOCTIMH,  LEISIMH,
uHTEepecamu). Baxuedmmii nyTb (OpMHpPOBaHUS MOTHUBALUM -
UCITI0JIb30BAaHUE MO3HABATEIbHBIX 3aJJaHUM B yueOHOU AesTenbHOCTU. M mosTomy
COJIEp>KaHME IPEAMETA MPENOJHONLY YYalllMMCsl HE KaK FOTOBBIE 3HAHUS, a Kak
CUCTEMY IIO3HABaTENbHBIX 3a]ay, pemas KOTOpPbIE YYalIUeCcs CaMOCTOATEIbHO
(GOpMUPYIOT TEOPETUUYECKUE TOJOKEHUSI U Y HUX (OpPMHUpYETCS BHYTPEHHSSA
MOTHBAalMsI K Y4yeHHIo. JlaHHBIII Kypc NO3BOJIIET YydallMMcsl MpuoOpecTu
YCTOWYMBYIO MOTUBALIMIO K 00YUYEHUIO.

[Iporpamma mnpenHasHadeHa miig ydamuxcs 10 KaaccoB ¢ NOBBIILIEHHBIM
MHTEPECOM K MPEIMETy M BBICOKMM YpOBHEM HWHTeJUIeKTa. JlaHHas mporpamma
MO3BOJIAET CO3/aTh YCJOBHS JUIsl Pa3BUTHS WHAMBUAYAIbHBIX CIIOCOOHOCTEN

y4aIuxcs, 00eCreYuTh YIITyOJIeHHOE N3yUEeHUE XUMHUH.

dopMbl IpOBeIeHUA 3aHATHIH: Oecena, JTEKIUs, TPAKTUKYM, HCCIEIOBaHUE



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJbHOCTH

10 KITACC
1. BBenenwue.
Teopust panukanoB, Teopus TUMOB. OCOOEHHOCTHM CTPOCHHUSI aToMa yriepojaa

(BaJICHTHBIE COCTOSIHUS, THOPHUIN3ALINS ).

2. Knaccudukanus opraHnuecKuii BEIIECTB.
XUMUYECKOE CTPOCHHE OpraHMuYecKux BemiecTB. [lpu3Haku knaccuduxanuu

OpraHMYEeCKUX BEIIeCTB (KPAaTHOCTh CBSI3M, (DYHKIHOHAJIbHBIE  T'PYIIIbI
OpPraHUYECKUX BEILECTB).

['omonornueckuii psia.

3. H3omepus
[Tonsitue usomepun, uzomepoB. CTpykTypHast n3omepus (yriepoJHOTO CKeJeTa,
MIOJIO’KEHUE KPAaTHOW CBSI3H, MOJIOKEHHE (PYHKIIMOHAIBHON IPYMIbI, MOJIOKEHNE
3aMecTUTeNled B OEH30JBbHOM  KOJbBIE,  MEXKKIAccoBas  HM30MEpHUs).

29 ¢

[IpocTtpancTBeHHAst H30MepHsl (TeOMEeTpUYECcKast — “Iuc”, “TpaHc’; ONTUYECKas).
4. XMMHMYECKHE PEAKIIUU B OPTaHUYECKON XUMUU

Xumuyeckasi CBsSI3b B OPraHUYECKUX COCIUHEHUSX. OJEKTPOHHBIE 3D EeKThI
(MHIYKTUBHBIM, ME30MEpHbIN). MexaHu3m pa3pbiBa KOBAJICHTHOW CBSI3U
(roMoJIOTHYECKHil - CBOOOTHO-

pPaOUKAIbHBIN; TE€TEPOIUTUYECKUIN-UOHHBIN). (OCHOBHBIE THUIBI pEaKUUil B
OpraHMYecKOW  XuMHH.  3aMmeleHuss  (HUTpOBaHHS,  CyJIb(upoBaHUs).
[IpucoennHenus (aJIKMIMpOBaHUA, cyibupoBaHus). OTtmenienus,
NEeperpynmnupoBKU, OKUcIIeHHs. DOTOXUMHUUYECKUE PEAKIINH.

5. PacuerHble 3a1a41 O OPraHUYECKON XUMHUHU.

Pemiennie 3a1a4 Ha BBIBOJI MOJICKYJISIPHOW (POPMYJIbI OpraHUYECKUX BEIIECTB (C
HCIIOJB30BAaHUEM TIOHATHSA ‘“‘MaccoBast JIOJII XHMMHUYECKOrOo »JJeMeHTa”; C
WCIIOJIb30BAaHUEM TOHSTUS OTHOCHUTEJIIBHOM IUIOTHOCTH Tras3a II0 MpOJAYyKTaM
cropanusi). KomOuHUpOBaHHbBIC 3a/1a4UH.

6. Crnenudurueckue XMMUYECKUE PEAKIIUA OPTaHUYECKON XUMUMU.

Nmennbie peakiuu (beptino, Barnepa, Bropua, Bropua-®urrura, 3enuHckoro-
Kazanckoro, 3ununa, Kupxroda, KonosanoBa, KydepoB, ®punens—Kparca u
Jp.).

KauecTBeHHble peakiMy, MOATBEPKAAIOUIME HaTu4yhe (QYHKIMOHAJIBHBIX TPYII
OpraHMYEeCKUX  BEIEeCTB, HaJU4he KpaTHbIX  CBs3ed.  OKUCIUTENbHO-
BOCCTAHOBUTEIbHBIE PEAKIMHM B OPraHMYECKOM XUMHUHU (peakiusi OKHCIICHUS

KmnO4).



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMMHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE pe3ynbTaThl OCBOECHMS Y4€OHOIO Kypca: OCO3HaBaTh €IUHCTBO U
LEJIOCTHOCTh OKPY)KAIOUIEr0 MHpPa, BO3MOXXHOCTU €ro I03HABAEMOCTH U
OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUIN HAYKU;

METAIIPEMETHBIE PE3VJIbTATDBI

MeranpenMeTHbIE pe3ynbTaTbl OCBOEHHS YYEOHOro Kypca: CaMOCTOSITEIBHO
oOHapykuBaTh W (QOPMYIHpPOBATh Y4YeOHYIO MpoOJeMy, ONpENEIsITh LEIb
y4eOHOU JIeATENbHOCTH, BBIIBUraTh BEPCUU pPEIICHUs IMPOOJIEMbl, OCO3HABATH
KOHEYHBII pe3ynbTar, BRIOMpaTh U3 MPEAJIOKEHHBIX U MCKaThb CaMOCTOATEIbHO
CpEICTBA JOCTH)KECHHUSI LIETIH;

I[TPEAMETHBIE PE3YJIbTATDI
10 KJIACC

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS y4EOHOTO Kypca:

e AHANM3HWPOBATH W OICHUBATH MOCICIACTBUS ISl OKPYKAIOIIEH Cpeibl OBITOBON
U TPOU3BOACTBEHHOU JESATEILHOCTH YEJIOBEKa, CBSI3aHHOW C mepepadoTKoi
BCIICCTB;

e JIaBaTh ONpPECIICHUS N3yUYCHHBIX TTOHSATHH;

e OIKCHIBAThH JICMOHCTPAIIMOHHBIC U CAMOCTOSTEILHO ITPOBEJCHHBIE XUMHUCCKHE
AKCTIICPUMEHTHI;

e OIKCHIBAThH U pa3inyaTh U3yUYCHHBIC BEIIECTBA, IPUMEHSIEMBIC B IIOBCEIHEBHOM
JKU3HU,

e JIeJIaTh BHIBOJBI M YMO3AKIIOUCHUS U3 HAOIIOICHUH;

e Oe3omacHO 0OpalmarhCcsi BeEIIECTBAMM, NPUMEHSEMBIMH B TOBCEIHEBHOU
JKHA3HH.



TEMATHYECKOE IINTAHUPOBAHUE

®opmblI JJIeKTPOHHbIE
Ne KOHTPOJIsI (uugpoBbIe)
HaumeHoBaHue pa3/iejioB H TeM IPOrpaMMbl KoanyectBo yacoB
n/n o0pa3oBaTe/bHbIE
pecypcsl
1 Beeene 26 VYerusiid onmpoc | https://resh.edu.ru/subject/29/
IpaxkTnueckas  https:/resh.edu.ru/subject/29/
2 Knaccudukanmsi opraHmuecKux BEIIecTB 4
pabora
3 Msomepus 6 VYerusiid onmpoc | https://resh.edu.ru/subject/29/
. IMpaktuueckas  https:/resh.edu.ru/subject/29/
4 XUMHUECKUE peaKkIMi B OPraHU4eCKON XUMHUU 8
pabota
. IMpaktraeckas  https:/resh.edu.ru/subject/29/
5 PacuerHnble 3amaun MO0 OpraHUYECKOd XUMUHU 8
pabora
6 CrennpuuecKkrne XUMHUUECKHE PEAKIHH B 16 [MpaxTnueckas  https://resh.edu.ru/subject/29/
OpPraHUYEeCKOW XUMHUHU
OBHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 68



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

KoaunuecTBO 4acoB

JJIeKTPOHHBbIE HU(POBHIE
Nen/m | Tema ypoka Konrtpoubnbsie IIpakTnueckue
Bcero o0pazoBaTe/bHbIE PeCypPChl
padoThI padoThI
Teopus pagukaion 0 0 https://resh.edu.ru/subject/29/
Teopus Tunos 0 0 https://resh.edu.ru/subject/29/
3 OcoOEHHOCTH CTPOCHUS aTOMa yTIiiepoa 9 1 0 https://resh.edu.ru/subject/29/
(BaJICHTHBIE COCTOSIHUS, THOPUAN3ALIHUS ).
4 XHUMHUYECKOE CTPOCHHE OPTraHUYECKUX 1 0 0 https://resh.edu.ru/subject/29/
BELIECTB.
[IpusHaku knaccuukauy OpraHuIeCKUx https://resh.edu.ru/subject/29/
5 BEIIECTB (KpaTHOCTh CBSI3H, 5 0 1
(GYHKLIMOHATIBHBIE TPYMIIBI OPraHMYECKUX
BEIIECTB).
I'omonornueckwii psx 0 0 https://resh.edu.ru/subject/29/
ITonsTHE N30MeEpUH, U30MEPOB 2 0 0 https://resh.edu.ru/subject/29/
CrpyktypHas usoMepus (yriaepogHoro https://resh.edu.ru/subject/29/
CKEJIETa, II0JIOKEHUE KPaTHOM CBS3H,
8 M0JI0’KeHHUE (PYHKIIMOHATIBHOM TPYIIIbI, 2 0 1
MIOJIOKEHHE 3aMeCcTUTeNel B OEH30JIbHOM
KOJIbLIE, MEXKKJIACCOBast H30MEPHSI)
[IpocTpancTBEHHASI ©30MEpPHUs https://resh.edu.ru/subject/29/
9 (reometpuueckas — “uuc’”, “Tpanc’; 2 1 0
ONTHYECKas).
10 XHUMHYECKas CBA3b B OPraHUYECKHUX 1 0 0 https://resh.edu.ru/subject/29/
COETMHEHUSIX
11 OneKkTpoHHbIEe Y3PPEKTH (MHIYKTUBHBIH, 1 0 0 https://resh.edu.ru/subject/29/
ME€30MEPHBIN)
MexaHu3M pa3pblBa KOBAJICHTHOU CBSI3U https://resh.edu.ru/subject/29/
12 (rOMOJIOTHYECKHUI - CBOOOTHO- 1 0 0

paauKaNbHbBIN; TETEPOIUTUUECCKUI-NOHHBIN )



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

13

OCHOBHBIE THUIIBI PEAKLIUN B OPraHUYECKON
XUMHH.

https://resh.edu.

ru/subject/29/

14

15

3ameneHus (HUTPOBaHMSI,
cynb(pupoBaHus).
[TpucoennHenns (AIKWINPOBAHHUS,
cylb(pupoBaHS)

https://resh.edu.

ru/subject/29/

https://resh.edu.

ru/subject/29/

16

OrTienienus, neperpyninupoBKH,
OKHUCJICHUSA

https://resh.edu.

ru/subject/29/

17
18

DOTOXUMUYECKUE PEAKIIUU

KOM6I/IHI/IpOBaHHLIe 3aJa4uun

https://resh.edu.

ru/subject/29/

https://resh.edu.

ru/subject/29/

19

Pemenne 3aa4d Ha BBIBOJ MOJIEKYJSIPHOM
(hOpMyIIBI OPraHUIECKUX BEIIECTB (C
HCIIOJIF30BAHUEM MOHITHS “MaccoBasi J0JIsI
XHUMHAYECKOT0 dJIeMeHTa”’; ¢
HCIIOJIb30BAHUEM MOHSITHS OTHOCUTEIBHOMN
TJIOTHOCTH Ta3a MO MPOAYKTaM CTOpaHHUs)

https://resh.edu.

ru/subject/29/

20

Nwmennsie peakuu (beptio, Baruepa,
Bropma, Bropria-®@utrura, 3e1MHCKOT0-
Kazanckoro, 3unnna, Kupxroda,
Konosainogsa, Kyuepos, @punens—Kparca n

ap.).

https://resh.edu.

ru/subject/29/

21

KauecTBeHHBIE peaklny, MOATBEPKAAOIINE
Haiuuue QyHKIIMOHAIBHBIX TPYIIT
OpraHUYEeCKUX BEUIECTB; HATMYME KPATHBIX
CBsI3EH.

https://resh.edu.

ru/subject/29/

22

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC
PEaKIMU B OPraHUIECKOM XUMHH (peaKius
okuciaeaus KmnO4).

https://resh.edu.

ru/subject/29/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

OBILIEE KOJIMYECTBO YACOB

68

10










11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

undpposbIie

Ne i/ Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTeJibHbIE
padoThI padoTsbI

pecypchbl
OBILIEE KOJIMYECTBO YACOB 11O 0 0 0
IMPOI'PAMME










