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ITIOACHUTEJ/IBHASA 3AITNCKA

Pabouast rporpaMma 1o XMMHH Ha YPOBHe CpefHero o0Irero o0pa3oBaHus
pa3paboraHa Ha ocHoBe @PezepanbHOro 3akoHa OT 29.12.2012 Ne 273-®P3 «006
obpa3zoBannu B Poccuiickoii @ezepaiiui», TpeboOBaHU K pe3ybTaTaM OCBOEHHS
benepanbHOM obpa3oBaTe/ibHOM IIpOrpaMMbl cpefHero ob111ero
obpazoBanuss(POIT COO), npeacraBneHHBIX B PefiepaJbHOM T'OCYJAapPCTBEHHOM
obpasoBarenpHOM cTaHzapre COO, ¢ yuérom KoHuenmu TpernojaBaHus
yuebHOro mipegMeTa «XuMHs» B 0Opa3oBaTe/lbHBIX OpraHU3alusx Poccuiickoi
denepaliy, peanu3yOIMX OCHOBHble o0Opa3oBaTe/ibHbIE TIPOTPaMMbI, H
OCHOBHBIX TIO/IOKeHUU «(CTparernd pa3BUTUSI BOCOUTaHWSd B Poccuiickon
®egepaumun Ha nepuof no 2025 roga» (Pacnopsbkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha ypOBHe YIJIyO/JIEHHOTO W3y4YeHUs 3aHUMaeT Ba)KHOE MeCTO B
CHUCTeMe eCTeCTBeHHO-Hay4yHOro oOpa3oBaHus yuamuxcs 10-11  kmaccos.
N3yuenue nmipeameTa, peanv3yeMoe B YCIOBUSIX AuGdepeHLMPOBaHHOrO,
npodunbHOrO 0oO0OyueHHusi, Tpu3BaHO obecrieunTh 00ITle0Opa3oBaTeNbHYI0 U
OOITIeKY/IbTYPHYIO TIOJTOTOBKY BBITYCKHUKOB IIIKOJIb, HEOOXOAUMYIO ISl
aflariTal[ii UX K ObICTPO MEHSIFOIIIUMCS YC/IOBUSIM JKU3HU B COLIAYyMeE, a TaKxKe Zis
MIPOZIO/DKeHUs: 00yueHUsi B OpraHu3alusx MpodeccroHa/bHOTO 00pa3oBaHusl, B
KOTOPBIX XUMHUS SIB/ISIETCS OJJHOM W3 NPUOPUTETHBIX AUCIUTIIHH.

B mnporpaMme no XuMUM Ha3HaueHue TIipeAMeTa «XUMUSD» [0Jydyaer
MoJpOOHYI0 ~ WHTepIIpeTalii0 B COOTBETCTBMM C  OCHOBOTIOJIATarol[iMU
nosoxkeHusimu PI'OC COO o B3auMO0OYCIOB/IEHHOCTH 1ie/iel, Colep>KaHHus,
pe3y/bTaTOB 00yueHWs] W TpeOOBaHWN K YPOBHIO IIOATOTOBKM BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SIBJ/ISIFOTCSI CJ/Ie[IyIOLIME BBITIO/HSIEMble TTPOrPaMMOM T10
XUMUU QYHKLIWU:

e UH(OPMAIIMOHHO-MeTOIhYecKasi, peaju3alds KOTOpoi obecrieunBaeT
ToJTyueHre TIpe/CTaBleHUs O I[e/sX, COJIepP)KaHUHM, OOIeil cTpaTeruu
o0yueHus, BOCIIUTaHUS U Pa3BUTHs 00YUarOIINXCSl CPe/ICTBaMH TIpe/IMeTa,
13y4aeMoro B paMKax KOHKPeTHOT0 Mpodu/is;

e OpraHMU3alMOHHO-TIIAHUPYIOLLas, KOTOpast rpeflyCmMaTpuBaeT
ornpezie/ieHye: TIPUHLMIIOB CTPYKTYPHUPOBAHUSA W TI0C/Ie[0BaTeIbHOCTU
H3ydyeHUss yueOHOTO Marepuasia, KOMMUeCTBEHHBIX W KaueCTBEHHBIX €ro
XapaKTepPUCTUK; TOAXO0/0B K (DOPMHPOBAHUIO COJEpP’KaTeSbHOM OCHOBBI
KOHTpPOJISI U OILleHKHM 00pa30BaTe/bHbIX [AOCTMXKeHU O00ydJaroluxcsi B
paMKax MTOrOBOM artTecTallud B (opMe eAUHOr0 TOCY/JapCTBEHHOTO
5K3aMeHa 10 XMMUMU.

[Tporpamma Ajist yriyOGIHHOTO U3yUeHHUsT XUMUU:



e yCTaHaB/IMBaeT WHBAapHaHTHOe TIpe/IMeTHOe Cofep)kaHWe, 0bsi3aTe/bHOe
s W3yueHUsT B paMKaX OT/eNbHbIX TIpoduiel, mpegycMaTpUBaeT
pacripefie/ieHMe W CTPYKTypUpOBaHMEe €ro [0 KJjaccaM, OCHOBHBIM
coZieprKaTeibHbIM JIMHUSIM/pa3ziesiaM Kypca;

e [aéT mpuMepHOe pacripejie/ieHNe y4eOHOrO BpeMeHH, peKOMeHAyeMOro
JJ1s1 U3yYeHUs! OT/Je/bHBIX TeM;

e TMpejjiaraeT TIPUMEPHYIO TI0C/IeZIOBaTeIbHOCTL M3yueHHs yueOHOTro
MaTrepuasa C y4éTOM JIOTUKU MOCTPOEHUs] KypCa, BHYTPUIPEMEeTHBbIX U
Me>XXIpeAMeTHBIX CBSI3€H;

e 1aéT METOAMUECKYIO UHTepIIpeTaLUIO 1ielel U 3a/lau U3ydeHus rpeameTa
Ha yriyO/JIEHHOM YPOBHE C YUYETOM COBPEMEHHBIX ITPUOPUTETOB B CUCTEME
cpemHero o0Iiero o0pa3oBaHHS, CO/EpXaTeJbHOM XapaKTePHUCTHKU
TJIAaHUPYEeMbIX pe3y/JbTaTOB OCBOEHHUSI OCHOBHOM oOpa3oBarenbHOMU
TIPOrPaMMBI CpefiHero o0r111ero obpa3oBaHus (JINYHOCTHBIX,
MeTaripe/IMeTHbIX, TIPeIMETHBIX), a TakKXe C yUY6TOM OCHOBHBIX BH/IOB
yueOHO-TI03HaBaTe/IbHBIX ~ IeUCTBUM  OOyuarolerocsi 10 OCBOEHHIO
coJlep>KaHusi IpeiMeTa.

[To Bcem Ha3BaHHbIM MO3ULMSIM B MpOrpaMMe IO XMMHUU TIpeAyCMOTpeHa
IIPEeMCTBEHHOCTh C O0O0yueHMeM XHMHM Ha YpPOBHe OCHOBHOTO OOIIero
obOpa3oBaHMs. 3a TipeJesiaMd yCTAaHOBJEHHOW IIPOrpaMMOM 10  XUMHHU
o0s13aTelbHOM (MHBApPUAHTHOM) COCTaBIAIONeN COoZiepyKaHus yueOHOro IpeimMeTa
«XUMHUSI» OCTAéTCs BO3MOXKHOCTb BbIOOpAa €ro BapHUaTUBHOW COCTaBJISIIOLIEH,
KOTOpasi Io/DKHa OTpeJieNsiThCsi B COOTBETCTBUM C HarlpaB/ieHHeM KOHKPEeTHOTO
nipocust o0yueHusI.

B cootBercTBUM C KOHLENTya/JbHbIMU MoJjioKeHusMu PI'OC COO o
Ha3HaueHUW TipegMeToB 0a30Boro U yriayOJéHHOTO YpOBHeW B CHCTeMe
mddepeHIIMPOBAaHHOTO 00yueHHsI Ha YpOBHe cpejaHero obinero ob6pa3oBaHUs
XUMHUS Ha YPOBHe VI/yO/JIEHHOTO W3y4YeHUs HampaB/ieH Ha peann3aljiio
MIPEEMCTBEHHOCTH C  TOC/eAYIOLU[MAM  3TalioM  TOJy4YeHUs]  XUMHYEeCKOro
oOpa3oBaHUsi B paMKaxX W3y4yeHUs CIeLUaJbHbIX eCTeCTBeHHO-HayYHbIX U
XUMUYECKUX JUCIIATIIMH B By3ax M OpraHu3alusix cpefiHero npodeccroHanbHOTo
obpa3zoBanusi. B 9ToMl CBsi3u u3yueHWe TpeAMeTa «XUMUsS» OPHUEHTUPOBAHO
NpeUMYIIleCTBEHHO Ha  paciiiupeHrde U yriybjeHWe  TeOopeTHUeCKoW WU
TIPAKTUYECKOHN TTOATOTOBKH 00yYarol[uXcsi, BbIOpaBIINMX OrpeAenéHHbINA MPOGUIb
o0yueHus1, B TOM UHCJIe C TIepCIIeKTHBOM MOC/IeIYIOIIEero MoayueHns: XUMHUUeCKoro
oOpa3oBaHMsI B OpraHU3alusax npodeccroHambHOr0 obpa3oBanusi. Hapsay ¢ 3Tum,
B cBere TpeboBanuii ®I'OC COO K IJIaHUPYeMbIM pe3y/bTaTaM OCBOEHUS
denepanbHOli 00pa3oBaTe/ibHOM IMpOrpaMMbl  CpefiHero o6iiero oOpa3oBaHUs
v3yueHue TipefiMeTa «XUMHs» OPUEHTUPOBAHO TakK)Ke Ha pellleHWe 3ajay



BOCTIMTAHUSI Y COL[MAZIbHOTO Pa3BUTHS 00yyarommxcsi, Ha (OpMUpOBaHUe y HUX
OOITIeMHTe/UIeKTYaIbHBIX YMEHHH, YMEeHWH paljdoHa/Iu3alid yueOHOro Tpyza |
000OITIEHHBIX  CIOCOOOB  JIeITE/IbHOCTH, HWMEIOINX — MEXKIUCIUIUIMHAPHBIH,
HaZTpeIMeTHBIN XapakTep.

CocCTaB/SIOIUMHU TIpeMeTa «XHUMHsI» Ha yYPOBHe YrayO/JIEHHOrO H3yueHHs
ABJITIOTCA  YI/IyO/€éHHBIE Kypchl — «OpraHuueckass xumus» W «OOmmjas u
HeopraHuueckasi Xumusi». [Ipu orpefiesieHUM MOAX0Z0B K 0TOOPY M CTPYKTypHOM
OpraHM3alui COZIep>KaHUsl 3THX KypCOB B TIpOrpaMMe TI0 XWMHHM 3a OCHOBY
npuHATEI TIosIokeHHsT PI'OC COO o pa3muusix 0a30BOro W yray0aéHHOTO
ypOBHel U3yueHusi mpeaMeTa.

OcHOBy cojepxaHusi KypcoB «OpraHuueckass xumusi» u «OOmass u
HeopraHuueckasi XUMHs» COCTaBJIsSIeT COBOKYITHOCTb TIpeJMETHbIX 3HaHUN WU
yMeHUM, OTHOCAIMXCA K 0a30BOMYy YPOBHIO W3ydeHus Mpeamera. JTa CHCTeMa
3HaHWM TIOJyuyaeT OIpe/e/IEHHOe TeopeTUYecKoe [OTMOJIHeHWe, T03BOJIsIolee
OCO3HAHHO OCBOWTb CYIeCTBEHHO Oo/blMii  00bEM  (HaKTO/IOTHUECKOTO
MaTepuasna. Tak, Ha yrayOsiéHHOM YpOBHe W3yuyeHHus TpeiMeTra obecrieueHa
BO3MOXXHOCTh 3HAUUTE/JILHOTO yBeJMueHusi O00bEéMa 3HaHUM O XUMUUECKHAX
3/IeMeHTaxX M CBOWCTBaxX WX COeIMHEHWI Ha OCHOBe pacCIIMpeHusi U yriayOseHus
TIpe/ICTaB/IeHUA O CTPOEHWM BEIeCTBa, XMMHUECKOH CBSI3M M 3aKOHOMEPHOCTSIX
TIPOTEKaHUsI PeakIvii, PpACCMaTPUBAEMbIX C TOUKU 3PEHUSI XUMUUYECKOW KMHETHUKU
W TepMOAWHAMUKH. VI3yueHue TmepUOANUECKOTO 3akoHa U Ileproanueckoit
CUCTeMbl ~ XMMHYECKUX  37ieMeHTOB  0a3upyeTcsi Ha  COBpPeMeHHBIX
KBAaHTOBOMEXaHWUEeCKUX TPe/ICTAaB/IeHUSIX O CTPOEHHWH aTOMa. XUMHUUecKasi CBSI3b
O0BSICHSIETCS C TOUKH 3PeHUsT SHePTeTHUeCKHUX M3MeHeHHH Tpu eé oOpa3oBaHUN U
pa3pyllleHnd, a TakKe C TOUKW 3peHUss MeXaHW3MOB eé oOpa3oBaHusl. V3yueHue
TUTIOB ~ peaki[uii  fAoronHseTcss  GhOpMUpOBaHHWEM  TIpeCTaBIeHUM 00
3JIEKTPOXMMUUECKUX TIpoIieccax M 3/IeKTPOJIM3€e pacriylaBOB M PACTBOPOB BeIIIeCTB.
B Kypce opraHWueckoil XWMHH TIPU PaCCMOTPEHHM DPeaKI[MOHHOM CTOCOOHOCTH
coeuHEHUN yensieTcss 0oco0oe BHUMaHKe BorpocaM 00 3/IeKTPOHHBIX 3¢ deKTax,
0 B3aMMHOM B/IMSTHUM aTOMOB B MOJIeKyJlaX ¥ MeXaHHW3MaX peakLvil.

Ocoboe 3HaueHWe WMeeT TO, UTO Ha COJepP)KaHHe KYpCOB XUMHH
yryOIEHHOTO YPOBHS MU3yUeHusI it KIIaCCOB Orpezie/IEHHOr0 Mpoduis (T/IaBHBIM
obpa3oM Ha HuX CTPYKTYpy M XapakKTep [OTOJIHeHHA K OOIei cucreMme
TpeIMeTHBIX 3HAHWI) OKa3bIBalOT B/MSIHUE CMeXXHble TpeaMeThl. Tak, Harpumep,
B COJiep)KaHWM TIpeiMeTa [ijisi K/IaCCOB XMMHKO-(DU3UUeCcKoro nmpodusis 00/bIioe
3HaueHWe OyJyT MMeTh 37eMeHThl yueOHOro MaTepuasna 1o obiei xumuu. [Ipu
M3ydyeHWU TIpeiMeTa B JJaHHOM CJyuae akleHT OyJeT cjenaH Ha OOIIHOCTH
METO/IOB M03HaHHs1, OOIITHOCTh 3aKOHOB U TeOpUi B XUMHUU U B (DU3UKe: aTOMHO-
MoJIeKy/sipHasi Teopust (MOJEKYJ/IIpHasi Teopusi B (hH3MKe), 3aKOHBI COXpaHEeHMs



MacChl U JHEPruM, 3aKOHbl TEPMOAWHAMHUKHM, 3/IeKTPOJU3a, IpeJCTaB/IeHUs] O
CTPOEHMHU BelleCTB U JIpyToe.

B TO ’Xe BpemMs B COJlep)KaHUM TIpefiMeTa /I8 K/IaCCOB XHWMUKO-
buonornueckoro npoduas OOJBIINMKN ye/lbHBIM Bec Oy/eT MMeTb OpraHhuYecKas
XUMHUSI. B 3TOM ciydae TIpeloCTaB/sSIeTCSI  BO3MOXKHOCTH  Jisi  Oorsee
o0CTOSITeTHHOTO ~ pacCMOTPEHUs] XMMWUUYECKOW  OpraHu3allii  K/IeTKHM  Kak
OWOMOTMUeCKON CHCTEMBI, B COCTaB KOTOPOM BXOZAT, K TIPUMepy, TaKue
CTPYKTypHble KOMITOHEHTBI, KaK JIUMHUAbI, OenKu, YrieBofpl, HYK/JIEUHOBBIE
KUC/IOTHI U Apyrue. [Ipy 3TOM 3HaHHUSI O COCTaBe W CBOMCTBAax IipefiCTaBUTe/el
OCHOBHBIX KJ/IaCCOB OpraHWYeCKUX BeIeCTB C/Ay>KaT OCHOBOW [/s1 W3y4yeHHs
CYILIHOCTU MPOL[eCCOB (POTOCUHTE3A, AbIXaHUs, TUI|eBapEeHUS.

B mnnaHe ¢opMUpoBaHMS OCHOB HAyYHOTO MWPOBO33DEHHs], OCBOEHUS
o0I1[eHayUYHbIX METO/JOB TI03HAHHS U OITbITa MPAKTUUYEeCKOr0 TIPUMEeHEeHHsST HayUHbIX
3HaHUM M3ydeHUe TpeaMeTa «XUMHUs» Ha YyriayOJéHHOM YpOBHe OCHOBAHO Ha
MEXIPeAMETHBIX CBA3SX C y4eOHBIMM TIpeIMeTaMH, BXOJSAIAMH B COCTaB
npeIMeTHBIX o0OsacTeii «EcTecTBeHHO-Hay4Hble TpeAMeTh», «MareMaTHKa H
vH(popMaTUKa» U «PyCcCKUM SI3bIK U JIUTepaTypay».

[Tpy u3yueHHH ydeOHOro mnpeaMera «XHMHs» Ha YI/IyOJEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHe OCHOBHOTO U cpefiHero obiriero obpa3oBaHus (Ha 6a30BOM
yPOBHe), 3afiaueii TepBOCTeNeHHONW 3HAaUYMMOCTU sIBJisseTCsl (D)OPMUPOBAHUE OCHOB
HayKd XUMHUHA KaK 00/1aCTU COBPEMEHHOTO €eCTeCTBO3HAHMS, TPaKTHUeCKOU
JlesTe/IbHOCTU Ye/ioBeKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KY/bTyphl. PellieHue
9TOM 3a7laud Ha Yr/AyO/JIEHHOM YpOBHe W3y4YeHHs TMpeaMeTa IIperiosaraer
pear3allyio TaKUX Liejied, Kak:

e (opMHpoBaHUe TIpe/iCTaB/ieHUM: O MaTepuaJibHOM eJWHCTBE MUPa,
3aKOHOMEPHOCTSIX Y M03HABaeMOCTH SIBJIEHWH MPUPO/bI, O MeCTe XUMHUHU B
CHUCTeMe eCTeCTBeHHbIX HayK W eé€ Befylled poid B obecrieueHUH
yCTOMUMBOTO  pa3BUTHs  Ue/lOBeUeCTBa: B  peIlleHWd  IpobsieM
9KOJIOTMYECKOM, SHepreTHUeCKOW U MUIleBOl 0e30I1acHOCTH, B Pa3BUTHUHU
Me/IULIUHbBI, CO3ZIJaHUH HOBBIX MaTepUasioB, HOBbIX UCTOUHUKOB SHEPTyu, B
obecrieueHHY pal[MOHATBHOTO TIPUPO/IOTIONB30BaHUs, B (OPMHUPOBAHUH
MHUDPOBO33peHUsI U 00Iieli Ky/JbTyphl UelioBeKa, a TakKKe KOJIOTHYeCKH
000CHOBAaHHOTO OTHOIIIEHHS K CBOEMY 3/I0POBBIO M IIPHUPOIHOM Cpe/ie;

e OCBOEHHWE CHCTeMbl 3HAaHUM, JeXallluX B OCHOBE XHUMUUECKOM
COCTaBJISIIOIIEM eCcTeCTBEHHO-HayYHOU KapTUHBI MUpa: (PyHjaMeHTaTbHbIX
TOHSTHH, 3aKOHOB U TEeOpHUUM XHWMMH, COBPEMEHHBIX MpeACTaB/JIeHUuld O
CTPOEHMM BellleCTBA Ha pa3HbIX YPOBHAX — aTOMHOM, WOHHO-
MOJIEKY/IIPHOM,  HA/IMOJIEKY/IIPHOM, O  TepMOJAWHaAMHUUeCKUX U
KUHETUUeCKUX 3aKOHOMEDHOCTSIX ITPOTeKaHWsl XMMUYEeCKUX peakiui, o



XUMHUYECKOM PAaBHOBECHH, PACTBOpaX M AMCIIEPCHBIX CUCTeMaX, 00 o0Imx
HayYHBIX MPUHIIATIAX XUMHUECKOTO MPOM3BO/ICTBA;

e (opmMupoBaHue y 00yuaroImxcs 0CO3HAHHOT'0 TTOHUMaHUs
BOCTPeOOBAHHOCTH CHCTEMHBIX XUMUUECKUX 3HaHWM [AJi1 O0ObsICHeHHs
K/IIOUeBBIX Mled U TIPoO/ieM COBpPeMEHHON XWMHH, [Isi OOBSICHEHUS U
TIPOTHO3UPOBaHUs SIBJIEHWH, WUMEIOIUX eCTeCTBeHHO-HayUYHYH TIPUPOJY;
I'PaMOTHOTO pelieHus mpobieM, CBSI3aHHBIX C XUMHEH, TIPOTHO3UPOBAHMS,
aHa/IM3a U OLIEHKH C TTO3ULIMKI SKOJIOTHUeCKOM 0e30I1acCHOCTHU M0C/IeJCTBUI
ObLITOBOM U IIPOU3BOJCTBEHHOM [IeSITeJTbHOCTH UeJ0BeKa, CBSI3aHHOM C
XUMHUYECKUM TIPOU3BOZICTBOM, WCIIONb30BaHWEM U  TepepaboTKoM
BeIl[eCTB;

e yriybsieHWe  TIpe/iCTaBeHWM O HAyuyHbIX  MeToJaxX  TI03HaHWS,
HeOOXOAUMBIX [/Is1 TIPUOOpeTeHus YMeHHH OPHEHTHUPOBATbCS B MHPE
Bel[eCTB W OOBSICHEHUS XUMWUECKHUX SIBJIEHUM, HUMEIOI[UX MeCTO B
TIpUpO/ie, B MPAaKTUUeCKOU JlesATeTbHOCTU U TTIOBCe/THeBHOM XKU3HHU.

B mnnaHe peanu3aiyd mepBOOYEpPEe/IHbIX BOCIUTATENbHBIX U Pa3BUBAIOIIUX
GYHKIMNA 1[e/IOCTHOM CHUCTEeMBbI CpefHero oOIrero oOpa3oBaHHUSI MPU W3YUeHHUH
npeaMera «XUMHUs» Ha  yrayOnéHHOM  ypoBHe 0COOYyI0 — aKTya/IbHOCTh
IIpUOOpeTaroT TaKue Iie/d U 3a/lauH, Kak:

e BOCMUTaHWe YOEeKJEHHOCTH B TI03HABAEMOCTH SIBJIEHUW IIPUPOJIBI,
yBa)XXEHUS K TIPOILIeCCY TBOpPYECTBA B 007aCTH TEOPeTUUYECKUX U
TIPUKJIQIHBIX MCCAe[IOBaHUM B XUMHH, (POpMHUpPOBaHME MHPOBO33PEHMUS,
COOTBETCTBYIOIIIEI'0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH;

e pa3BUTHEe MOTHMBAIlMM K OOyUeHWI0 W TI03HAHWIO, CHOCOOHOCTel K
CaMOKOHTPO/FO U CaMOBOCIIUTaHWIO  HAa  OCHOBe  YCBOEHMS
o0111e9e/I0BeUeCKUX 11eHHOCTeH;

e pa3BHUTHe T03HaBaTe/SbHbIX UHTEPECOB, UHTE/IEKTYa/JbHbIX U TBOPUECKUX
criocobHoCTel oOyuaroiuxcs, (GopMHpOBaHHE y HHUX CO3HATeIbHOTO
OTHOIIIEHUSI K CamMo00pa30BaHHI0 W HeNpephbIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO yCTeNIHOM rmpodeccroHanbHOM U 00I1[eCTBeHHOH JiesiTeTbHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBbIO M IIOTPeOHOCTH B
3J0pOBOM 0Opas3se >XK13HW;

e (opMHpOBaHWe yMeHMM M HaBLIKOB pa3yMHOr0 IIPHPO/IOIO/b30BaHUS,
pa3BUTHE IKOJIOTUUECKOMN KYJIbTYPbl, MIPUOOpeTeHue OIbITa 00IT|eCTBEHHO-
TO/Ie3HOM 9KOJIOTUUECKOM AesiTeTbHOCTH.

OObi1jee UKCIO YaCcoB, MPeAYCMOTPEHHBIX /IS U3yUeHUs] XUMUU Ha yT/1y0/eHHOM
ypoBHe cpefiHero obiiero obpa3oBaHusi, coctaBnser 204 yacoB: B 10 kiacce —
102 vaca (3 uaca B Hefient0), B 11 knacce — 102 vaca (3 yaca B HeJje/to).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

OPTAHNYECKAS XUMUs

TeopeTnueckye 0CHOBbI OPraHUYeCKON XUMHUH.

[IpegvMer ¥ 3HaueHWe OpraHUYecKOM XWUMHUM, TpeJACTaBlIeHUEe O
MHOT006pa3uu opraHu4eCcKuX CoeJUuHeHUM.

O/IeKTPOHHOe CTPOeHHe aToMa yIJjiepojila: OCHOBHOe U BO30YKZEHHOe
CcOCTOSIHUSL. BasieHTHbIe BO3MOXXHOCTM aTOMa yrjepoja. XHUMHUUecKass CBSi3b B
OpraHUYecKuX COoeAVHeHUsX. Tumbl TUOpPUAW3ALMKM aTOMHBIX opbuTaneit
yriaepoja. MexaHnu3Mbl 00pa30BaHsl KOBaJIeHTHOUM CBsI3W (0OMeHHBIN U IOHOPHO-
aKI[eNTOpHbIN). TuMbl TiepeKpbiBaHUSI AaTOMHBIX oOpOuTaneld, O- U T-CBSI3U.
OpuHapHasi, BOWHAsA W TpoiHasi cBsi3b. CiocoObI pa3phiBa CBsi3eid B MOJIEKYJlaX
opraHuyeckux BeijecTB. [loHsThe o cBOOOAHOM pajauKane, HyK/Ieopuie Hu
sneKTpoduIe.

Teopuss CTpoeHMsi opraHuuyeckux coeauHeHut A.M. byrtnepoBa u
COBpPEMEHHbIEe TIPeZICTaB/IeHUs O CTPYKTYpe MOJIEKY/1. 3HaueHWe TeOPUU CTPOEHUs
OpraHuYecKux coeguHeHud. MoJsieKy/asipHble W CTPYKTYpHble  (DOPMYJIBIL.
CTpyKTypHble (OpMy/bl pa3lMYHbIX BUJOB: pa3BEpHyTas, COKpalléHHas,
ckeneTHasi. lM3omepusi. Bujpl u3omepun: CTPYKTypHas, MpPOCTPaHCTBEHHasl.
OnekTpoHHble 3((deKTbl B MOJIEKYy/1aX OpraHuUecKuX CoefiMHeHUM (UHIyKTUBHbBIN
1 Me30MepHbIN 3P deKThI).

[IpencraBneHre 0 KiaacCU(pUKaLMW OpraHWYeckux BelecTB. [loHsiTe o
¢GyHKUMOHanbHOU rpymnmne. ['omosorus. I"'omosiornueckue psgpl. CrucreMaThyeckas
HOMeHK/aTypa opraHnueckux coeauHeHud (IUPAC) u TpuBManbHble Ha3BaHUS
OT/eJ/IbHBIX TpeCTaBUTEJIEN.

OcobeHHOCTH M KhaccuuKalvsi opraHuyeckux peakiuil. OKUC/IWTeNbHO-
BOCCTaHOBUTEJ/IbHbIE PEAKLIUH B OPraHUYeCKOW XUMUHU.

OKCIepuMeHTa/lbHble MeTOZbl M3YUeHHs BelleCTB W UX [peBpallleHUi:
O3HaKOMJIeHHWe C oOpa3ljaMu OpraHWYecKHWX BeIIecTB W MarepuajaMd Ha UX
OCHOBe, OMbITHl IO MpPEeBpalleHUI0 OpPraHMYeCcKHWX BeIleCTB IPU HarpeBaHUU
(nnaBsieHue, oOyr/iMBaHWe W TOPeHHE), KOHCTPYMPOBaHWE MOeeldl MOJeKy
OpraHhuYeCKUX BeLeCTB.

Yraesogopopasl.

Ankanbl. 'omosioruueckuii psii ajikaHoB, o01iiast (opmysia, HOMEHK/IaTypa U
n30Mepusi. DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHHe MOJIeKY/I aJKaHOB, SP’-
rubpuan3alys aTOMHBIX opOuTaneil yrieposa, O-CBsi3b. Pu3nUecKue CBOWCTBa
aJIKaHOB.



XVAMHUYeCKre CBOMCTBA aJIKaHOB: peaklMWd 3aMelleHUsi, M30Mepu3alvu,
JleTUIpUpOBaHus, LIUKIU3aluK, TTMPOJ/U3a, KpeKrHra, ropeHusi. IlpeacrasieHve o
MeXaHW3Me peakiui PaJIMKaJbHOIr0 3aMelljeHuUs.

Haxoxaenue B ipupo/ie. CriocoObl oTyueHus: ¥ IPUMeHeHMe aTKaHoB.

Luknoankanel. Ob1as hopMyia, HOMeHK/IaTypa U usomepus. OcobeHHOCTH
CTPOEHUSI M XUMHYECKHX CBOWCTB MasbiX (LUK/IOMpOINaH, I[UK/I00yTaH) u
OOBIUHBIX (IJMK/IOTIEHTaH, IUK/IOTeKCaH) IUK/I0a/TKaHOB. CITOCOOBI MOMyUYeHUs |
TIpUMEHeHMe 1[UK/I0aTKaHOB.

Ankensl. ['oMosioriueckuii psi ajkeHOB, o0Iiast (opmysa, HOMeHK/IaTypa.
DJIEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOEHHWE MOJIeKY/l — alKeHOB, Sp’-
rubpuan3anus aTOMHBIX opOuTanel yriepoja, o- U T-CBsi3u. CTPyKTypHasi U
reometpuyeckasg (LMC-TpaHC-) u3oMepusi. @PuU3NUeCKWe CBOUCTBA aJIKEHOB.
XyAMHUYeCKre CBOMCTBA: PeaklUUW NPUCOeJIUHEHUs, 3aMelleHHs B O-TI0JIOKeHue
NPy [IBOMHOM CBSI3M, MOJMMEepHU3ald U OKuc/aeHus. [IpaBuno MapKOBHHKOBaA.
KauecTBeHHBIE peaKIuy Ha JBOMHYIO CBs3b. CIIOCOOBI MO/TyUYeHHsT U TIPUMeHeHHe
aJIKEHOB.

Ankanuensl. Knaccudukaius ankagrueHoB (CONPsKEHHbIE, M30/IMPOBaHHbIE,
KyMyaupoeaHHble). Oco0eHHOCTH 37IeKTPOHHOT'O CTPOEHUSI U XMMUUeCKUX CBOMCTB
CONpsKEHHBIX  AueHoB, 1,2- u  1,4-ipucoegvHenue.  I[lonmumepusarys
COTIPSDKEHHBIX AieHoB. CIIocoObI 1oJTyueHust ¥ IpUMeHeHH e a/TKaJiueHOB.

AnkunHbl. 'oMonoruueckuii psiji aTKMHOB, 0611jasi popmysia, HOMeHK/IaTypa 1
y30Mepusi. JJIEKTPOHHOE W TPOCTPAHCTBEHHOe CTPOeHHe MOJIeKYJ aJIKUHOB, Sp-
rubpuan3ays aTOMHBIX opOuTaseit yriepojga. @usnyeckue CBOWCTBA aJKUHOB.
XyAMUYecKre  CBOMCTBA:  peaklUu  MOPUCOeIVUHEHUWs,  AuUMepu3aluu U
TpUMepH13aLuu, OKUCIeHus. KUC/IOTHBIe CBOMCTBA aTKWUHOB, UMEIOLUX KOHL[EBYIO
TPOIHYIO CBsi3b. KauecTBeHHbIe peaKlMM Ha TPOMHYIO CBsi3b. CIOCOOBI MOMyYeHUs
Y TIpUMEHeHUe aJIKUHOB.

ApomMaTtuiueckue YrjieBoJOpoAbl (apeHsbl). ['oMonorvueckud psifi apeHoB,
ob1tast hopmyia, HOMeHK/IaTypa U u3oMepus. DJeKTPOHHOe U TTPOCTPAHCTBEHHOE
CTpOeHWe MoJieKy/ibl OeH3osa. Pusnyeckue CBOMCTBA apeHOB. XUMUYeCKHe
CBOMCTBa O€H30/1a 1 €r0 TOMOJIOTOB: PeaKI[iH 3aMelrieHust B 6eH30/TbHOM KOJIbIle U
yTJIEBOJIOPDOJTHOM paJiKase, peakluu MPUCOeJUHEeHUs], OKUCJIeHHWe TOMOJIOTOB
6enszona. IlpesacraBneHre 00 OpHEHTUPYIOIEM [eHCTBUM 3aMecTUTeslel B
0eH30/IbHOM KOJIblle Ha TpUMepe ajKWIbHBIX paJUKaaoB, KapOOKCUIbHOM,
TMIPOKCU/ILHOM, aMWHO- W HHUTPOTPYIIILI, aTOMOB TajioreHoB. OcoOeHHOCTH
XUMHUUeCKUX CBOWCTB cTrpoJa. [Tosmmepusarus ctupona. CriocoObl momydeHus 1
TIpUMEHeHne apOMaTUYeCKUX yTJIeBOJOPOIOB.

[Tpupoansiii ra3. [TonyTHble HedTsiHbIe ra3bl. HedTh U eé mpoucxoxaeHue.
KaMeHHBIM yrosb ¥ TIPOAYKTHI ero mepepaboTku. CriocoObl rmepepaboTKu HeTH:



TeperoHka, KpeKWHr (TepMUUYeCcKul, KaTaJuTU4YeCcKui), pU(OPMUHT, MUPOIU3.
[TpoaykThl mepepab0TKU HeTH, UX TIPUMeHeHHe B TIPOMBIIIIZIEHHOCTH U B OBITY.

['eHeTHUeCKasi CBSA3b MeXX/1y Pa3/IMYHBIMU K/IaCCaMU YTJIeBOJOPO/IOB.

ONEeKTPOHHOE CTPOEHWEe TaJIoreHINIPOU3BOIHBIX YTJIEBOJOPOJAOB. Peakiuu
3aMelleHuss TaJoreHa Ha TUAPOKCOTPYINly, HUTPOrPYMy, LUaHOIPYIIITY,
amuHorpynmny. [lelicTBe Ha Tra/JIOreHNpOM3BOJHbIE BOJAHOITO W CIHUPTOBOTO
pacTBopa 1Iénoun. B3anmopencTBre AUrasoreHajJKaHOB C MarHUEM U LIMHKOM.
ITonsatue 0 MeTa/VyI00PraHuYeCKUX COeIUHEeHUSAX. Wcnons30Banue
ra/IOTeHTNIPOM3BOAHBIX  YIJIEBOIOPOZIOB B OBITY, TexXHUKe U TIPU CHUHTe3e
OpraHhYeCKuX BeLeCTB.

OKCrepuMeHTa/lbHble MeTOZbl M3YyUeHHs BelleCTB U WX [peBpallleHUi:
n3yueHue (Ghr3nUecKuxX CBOWCTB YIJIeBOJIOPOZIOB (PaCTBOPUMOCTD), KaueCTBEHHbIX
peakivii yrieBOZIOPO/JIOB Pa3/IMyUHbIX KaaccoB (obecijBeunBaHue OpOMHON WM
VO/IHOM BOJbI, pacTBOpa IepMaHraHaTa Kajus, B3auMOJEWCTBHE alleTWIeHa C
aMMHAuHBIM pacTBOpoM oOKcuzia cepebpa(l)), KkauecTBeHHOe OOHapyKeHHe
yrjiepofa ¥ BOJOPOJAa B OpPraHWYeCKUX BeleCcTBaX, TMOJIyYeHHWe STWieHa U
H3yueHUe ero CBOMCTB, O3HaKOM/ieHWe C KoJieKiusMu «HedbTb» U «Yromb», C
oOpa3ljaMu T1JlaCTMacc, KayuyykoB U pe3WHbl, MOJe/JMpPOBaHe MOJIeKY
yTJIeBO/IOPO/IOB U ra/ioreHNPOU3BOHBIX YIIEBOAOPOOB.

Kucopojcoaepikaniyue opraHuuecKue coeJHHeHHUs].

[IpepeneHble OofgHOATOMHBIE CIUPTHL. CTpOoeHWEe MOJIeKy/l1 (Ha TMpHMepe
MeTaHO/Ia W 9TaHomna). I'omomoruueckuii psj, obimas ¢opmyna, H30Mepus,
HOMEHK/JaTypa W Kiaaccudukaiusa. Ddusnueckue CBOMCTBA  Mpejie/bHbIX
OIHOATOMHBIX CIUPTOB. BogopojHble CBSI3U MeXAY MOJIeKYJaMU CIUPTOB.
XAMHUYeCKre CBOMCTBA: peakLuy 3aMelleHus, Jeruaparaluu, OKUCJIeHUS,
B3aUMOJIEICTBUE C  OpPraHUYeCKUMHM W  HEOpraHWYeCcKMMU  KHUCJIOTaMH.
KauecTBeHHasi peakijusi Ha OZJHOATOMHbIE CITUPTHI. JleiicTBYe 3TaHO/Ia U MeTaHoJIa
Ha opraHusM uesnoBeka. CriocoObl TMOMy4YeHWs W TIPUMeHeHWe OJHOATOMHBIX
CITMPTOB.

[TpocTeie 3¢upbl, HOMeHKIAaTypa U u3oMmepusi. OcobeHHOCTH (U3NUeCKUX U
XUMUUECKUX CBOMCTB.

MHoOroatoMHble CIUAPTBI — STUIEHIVIMKOMb W TavlepuH. dusrueckue u
XMMHUECKre CBOMCTBA: PeaklU 3aMellleHus], B3auMOJelCTBHEe C OpraHUuYeCKUMU
V¥ HeopraHWyeCKMMHU KHC/I0TaMH, KayeCTBeHHas peaklys Ha MHOr0aTOMHbIE
criupThl. [lpefcTraBnieHre 0 MexaHW3Me peakLMi HYK/I1e0(hUIbHOrO 3aMellleHuUs.
HeiictBe Ha opraHu3Mm desoBeka. CriocoObl TMOMy4YeHUs] W TIpUMeHeHHe
MHOT'0aTOMHBIX CITUPTOB.

@®eHosn. CTpoeHWe MOJIEKY/bl, B3aWMHOe B/IMSIHWe THUPOKCOTPYIINIbI U
OeH3onpHOrO siApa. dusmueckre cBoicTBa (peHoma. OcoOEHHOCTH XUMHUUYECKUX



CcBOMCTB (peHosa. KauecTBeHHble peakiud Ha (eHon. TokKcMyHOCTH (heHoa.
Crioco6bl TosiyueHusi U ipuMeHeHue GeHosa. @eHondopMabaeruiHas cMoJia.

KapboHunbHbIE cOeIMHEHUS] — a/TbAETU/Ibl U KeTOHBI. DJIEKTPOHHOE CTPOeHHe
KapOOHUIBHOM TpyTibl. ['oMosioruueckye psifbl anberdJjoB U KeTOHOB, 00Iast
dbopmysia, n3omMepuss U HOMeHKIaTypa. Pusmueckre CBOWCTBA ajbAervzioB U
KeTOHOB.  XMMMUUeCKWe CBOWCTBA  aibJerMJOB W  KETOHOB:  peakluu
npucoefvHeHrsl. OKUC/IeHre abJeru/ioB, KaueCTBEHHbIe peakliy Ha ajib/Jerubl.
Crioco0bI 11o/1yueHus v IpUMeHeHUe aibJeruzioB U KeTOHOB.

OZHOOCHOBHBIe TIpe/ie/ibHbie KapOOHOBBIE KUCTOThL. OCOOEHHOCTH CTPOeHUS
MoJieKy/1 KapOOHOBBIX KUCIOT. MI3omMepusi 1 HOMeHK/aTypa. Pr3nueckre CBOMCTBA
OJJHOOCHOBHBIX TIpeZieJIbHbIX KapOOHOBBIX KHC/IOT. Bo/Opo/iHBIE CBSA3U MEXAY
MOJIeKyJlaMU KapOOHOBBIX KHUCIOT. XUMHUUeCKre CBOWCTBA: KUC/IOTHbIE CBOMCTBA,
peakius 3TepudHUKallMM, peaki[Md C ydacTHeM YT/eBOJOPO/JHOTO pajvKaia.
Oco0GeHHOCTH CBOWCTB MYpaBbUHOM KUC/IOThL. [loHATHE O TIPOM3BOAHBIX
KapOOHOBBIX KHC/IOT — CJAO0XHBIX 3¢dupax. MHoroo6pasue KapOOHOBBIX KHCJIOT.
OcobeHHOCTH CBOWCTB HerpejefbHbIX M apOMaTHUeCKUX KapOOHOBBIX KUC/IOT,
MUKapObOHOBBIX KHUCJIOT, TUIPOKCUKApPOOHOBBIX KUC/IOT. [IpeficTaBUTeM BBICIIIMX
KapOOHOBBIX KUCJIOT: CTeapuHOBasl, MaJbMUTUHOBAs, OJIEMHOBasl, /UHO/E8as,
JUHONMeHOo8ast KUCIOThI. CriocoObI MosTyueHust ¥ puMeHeHre KapOOHOBBIX KUCJIOT.

Cnoykubie 3¢upbl. ['oMosiornueckuii psj, oOijas dbopMysia, U30MepHUsi U
HOMeHK/IaTypa. Pusnueckve W XUMHUUeCKHe CBOMCTBA: TUPOJU3 B KUCIOU U
111e/IOUHOM cpe/ie.

Kupsl. CTpoeHue, pusnyeckue U XUMUYeCKre CBOMCTBA YKUPOB: THAPO/IN3 B
KUC/ION | 111eJI0UHOM cpefie. OCOOEHHOCTH CBOMCTB JKHUPOB, COZePXKAIl[X OCTATKU
HeTipe/ie/TbHbIX KUPHBIX KUC/IO0T. JKUpBI B IPUPOJIE.

MBbI/Ta KaK COJTH BBICIIMX KapGOHOBBIX KUC/IOT, MX MOOIIee /lefiCTBHe.

O61iast xapakTepucTrKa yriaeBooB. Kinaccudukaiuys yriaeBogoB (MOHO-, TU-
U TiosMcaxapufbl). MoHocaxapuzbl: TJIFOKO3a, (PpykTo3a, ranakros3a, pubo3a,
ne3okcupubo3a. Pusnueckre CBOWCTBA M Haxo)KAeHue B mpupoje. PoToCHHTe3.
XuMHYeckKre CBOMCTBA TJIFOKO3bl: PeaklUM C yuaCTHeM CIIUPTOBBIX U abAeruAHON
TPYII, COMPTOBOE M MOJIOYHOKHCIOe OposkeHue. [IpyMeHeHHWe T/IOKO3bI, eé
3HaueHWe B )KU3HeJesTeJbHOCTU OpraHu3Ma. [lucaxapupl: caxapos3a, MaabTo3a U
nakTo3a. BoccTaHap/vBarole 1 HeBOCCTaHABIMBAIOIMe Aucaxapyubl. 'uapomms
aucaxapuzioB. HaxoxkzeHue B Mpupozie U rnpuMeHeHue. [lomvcaxapyu/ibl: Kpaxmai,
IJIMKOTeH U Uesuttosio3a. CTpoeHMe MakKpOMOJIeKYy/1 KpaxMmasa, IJIMKOreHa W
Le/Tto03bl.  Du3nueckre CBOMCTBA Kpaxmaja M Le/UTHJIO3bl. XHMHYeCcKue
CBOMCTBA Kpaxmasa: THAPO/N3, KaueCTBeHHasi peaklds C MOJOM. XUMHYeCKHUe
CBOMCTBA LIeJUTHOJIO3bI: TUJIPOU3, ToayueHue 3(PUPOB Lesitosio3bl. [ToHsTHE 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHbIN IIE/IK).



OKCrepyMeHTa/lbHble MeTO/bl W3yueHWs BelleCTB U WX MpeBpalljeHu:
PacTBOPUMOCTD pa3/IMUHbIX CIIUPTOB B BOJZie, B3aUMO/IEHCTBUE 3TaHOJ/Ia C HaTPUEM,
OKHCJIeHHWe 3TWUJIOBOTO CIUPTA B a/ib/lery/, Ha PacKaJéHHOW MeHOW TIPOBOJIOKE,
OKHCJIEHWe STU/IOBOTO COUPTA AUXPOMATOM Kayivsg (BO3MOXKHO MCIIO/Ib30BaHUE
BU/leOMaTepUA/IOB), KaueCTBEHHble peaklMd Ha anbJerufibl (C TUAPOKCUIOM
muammuHcepebpa(l) u  rugpokcuzom  Menau(Il)), peakius raMiiepyHa C
ruapokcugom Meau(Il), xummuyeckue CBOWCTBA pacTBOpa YKCYCHOU KHCJIOTHI,
B3aMMOJZIEMICTBHE pacTBOpa I/IFOKO3bl C THMAPoKcuaoM Meau(ll), BzaumMoencTBUe
Kpaxmasia C UOJO0M, pellleHHWe 3KCIepUMeHTabHbIX 3aZiau 1Mo TeMaM «CIUpThI U
denHoJbl», «KapboHOBBIe KUCTOTHI. C/I0XKHBIE 3(PUPBI».

A3oTCoepikale opraHnyecKe cCoeANHeHMsl.

AMUHBI — OpraHuueckue Tpou3BOJHbIe aMMUaKa. Knaccudukaiysi aMUHOB:
aniudaTuyeckue U apoMaThuecKue; TepBUYHble, BTOPUUHbIE W TPETHUYHLIE.
CrpoeHnue moJieKys, obijasi ¢dopMysia, M3oMepusi, HOMeHK/IaTypa U (usnueckue
CBOMCTBa. XMMHUYECKOe CBOWCTBA anv(aTUUeCKUX aMHUHOB: OCHOBHbIE CBOKMCTBA,
aJIKW/IMPOBaHye, B3aUMOJENCTBHAE MEPBUYHBIX aMHUHOB C a30TUCTOW KHCJIOTOM.
Conm aKu1IaMMOHUS.

AHWIVH — TIpe/CTaBUTe/lb aMHWHOB apoMarhueckoro pszaa. CrpoeHue
aHWIMHA. B3aMHOe BIHSTHHE TPYIIT aTOMOB B MOJIeKyJ/ie aHuIuHa. OcobeHHOCTH
XUMHUUECKUX CBOWCTB aHWIMHA. KauecTBeHHble peakijuu Ha aHWIMH. CriocoObl
MoJiydyeHUs1 U TpUMeHeHUe anudaTthuuecKux aMuHOB. [losiyueHne aHWIMHA U3
HUTpOOEH30/1a.

AmuHokMC/10TE. HOMeHKaTypa u uzomepusi. OT/e/ibHbIE TIPeACTaBUTENN (-
AMUHOKMC/IOT:  TJIMIWH, aJaHuH. @u3nuecKkre CBOWCTBA AMUHOKUCJIOT.
XyUMUUeCKUe CBOWCTBA aMHUHOKUC/IOT Kak aM(OTepHbIX OpraHU4YecKHux
COeMHEeHUM, peakiusi TOJMKOHZeHCcalud, oOpa3oBaHWe TeNTUJHOW CBSI3U.
buoniornyeckoe 3HaueHHe aMUHOKUCIOT. CUHTE3 U TH/IPOJIU3 TIeNTU/IOB.

befnku kKak TpupojHble To/MMephl. [lepBuUuHasi, BTOpUUHAs M TpeTUUYHas
CTpyKTypa OenkoB. XuMHUecKHe CBOMCTBa Oe/IKOB: TH/POJIN3, [eHaTypalus,
KaueCTBeHHbIe peakKluy Ha OesKu.

OKcrepyMeHTa/lbHble MeTO/Ibl U3yueHUsl BellecTB U MX MpeBpalljeHul:
pacTBopeHue 0Oe/IKOB B BOjle, JeHaTypalysi Oe/lKOB MpY HarpeBaHWW, I[BETHBIE
peakiu Ha OesikM, pellleHHe JKCTepUMeHTalbHbIX 3a/lad [0 TemaMm
«A3oTCcogeprkanjye opraHuueckue CoeIMHeHUs» U «Pacrno3HaBaHue
OpraHUYeCcKuX COeJUHEHUIN.

BbICOKOMO/1eKYy/IAPHbIE COeJMHeHHS].

OCHOBHbBIE TOHSATHS XMMHH BBICOKOMOJIEKY/ISIDHBIX CO€JMHEHWN: MOHOMED,
MOJIUMep, CTPYKTYPHOE 3BEHO, CTeNeHb MOMMepU3aliuu, CpeHsIs MOJIeKy/sipHast



Macca. OCHOBHbIe MeTOZAbl CHHTE3a BbICOKOMOJIEKY/ISIDHBIX COEJUHEeHUA —
TOJIMMepH3aliusi ¥ TIOJTUKOH/eHCal[Hsl.

[TonvMmepHble MaTepuasbl. [lnacTMacchl  (TTOUATHJIEH, TIOJUIIPOIIUAJIEH,
TIOJIUBUHUIX/IOPU/I,  TIOJTMCTUPOJI,  TOMMETH/IMEeTaKpuIaT, II0JTMKapOOHaTHl,
nosimaTUIeHTepedTanar). Y Tuau3saius 1 nepepaboTka riacTHKa.

Dn1acToOMephI: HaTypaJIbHbIN KayuyK, CUHTETUYECKHe Kay4yyKu
(byTaeHOBBIM, X/IOPOTIPEHOBBIHN, M30TPEHOBBIN) U CUITMKOHLI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, 111ePCTh, 1IENK), UCKYCCTBEeHHbIe (BUCKO3a,
aljeTaTHOe BOJIOKHO), CUHTeTAYeCKHe (KarpoH U JIaBCaH).

[Tonumepsl Crela/ibHOTO Ha3HauyeHus (Tednon, KeBJjiap,
3JIEKTPOITPOBOJSIINE TT0/IMMEPHI, O1iopa3/iaraeMble TIOJTMMepHI).

OKCcrepyMeHTa/ibHble MeTO/bl U3yueHHs BelleCTB U WX MpeBpalljeHul:
03HaKOMJIeHHe C 00pa3iliaMy TIPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIaCTMAacc,
KayuyyKOB, pellleHhe SKCIIepUMeHTalbHbIX 3aZiau 1o Teme «Pacro3HaBaHue
T7IaCTMAacC U BOJIOKOH».

PacuétHbie 3agaum.

HaxoxxgeHve MoJeKyasipHOM (opMyJ/ibl OpPraHUUeCKOro COeJWHEeHUs TI0
MacCOBbIM  [JIOJIAIM  3JIEMEHTOB, BXOJSILIUX B €ro COCTaB, HaXOXJeHHUe
MOJIEKY/ISIPHOM  (hOpMYJIbI OPTaHWUECKOTO COeJWHEHHs 10 Macce (00BEMY)
TIPOAIYKTOB CTOPaHUs, TI0 KOJMUYeCTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB
peaklid W/WIU WCXOJHBIX BeIIeCTB, YCTaHOBJEHUe CTPYKTYPHOU (DOPMYJIbI
OpPraHMYecKoro BellleCTBA Ha OCHOBE €ro XMMHUUeCKHWX CBOWCTB WA CIIOCOOOB
ToJIyueHUsi, OIpejiejieHHe [0/ BbIXOJla TPOAYKTa peaklMd OT TeOopeTUUeCKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBSA3U.

Peanu3zauys MeXXnpeJMeTHbIX CBSI3€M MPU U3yUeHHWH OPraHUuecKol XWUMHUM B
10 Kmacce ocCyIecTBAseTCS 4Yepe3 WCIIONb30BaHWE KakK OOIMX eCTeCTBEeHHO-
HayuUHbIX TIOHSTWM, TaK W TIOHSATHM, TIPUHATBIX B OT/[eJbHBIX TpeJMeTax
eCTeCTBEHHO-Hay4YHOT0 LIUK/Ia.

OOb1iue ecTeCTBEHHO-HayuUHble TIOHATHS: sIBJIeHUe, HAyYHbIN (PaKT, TUIIOTe3a,
TEOpHS, 3aKOH, aHa/lu3, CHHTe3, KlacCU(UKaI[Us, HaOmoleHre, W3MepeHue,
9KCIIePUMEHT, MO/le/Tb, MO/le/TUPOBaHUeE.

dusrka: Marepusi, aroM, 3JIeKTPOH, TIPOTOH, HEWTPOH, MOJIeKy/a,
SHepreTUYecKuii ypoBeHb, BeIeCTBO, Tes0, O00BEM, arperaTHoe COCTOSTHUE
Bell[eCTBa, (U3NMUecKre Be/JMUMHbBI, €UHHUIIbI M3MepeHHsl, CKOpPOCThb, 3Heprus,
Macca.

buonorusi: KjaeTkKa, OpraHW3M, 5KOCHCTeMa, Owuocdepa, MeTabOIH3M,
Hac/eICTBeHHOCTb, aBTOTPO(MHBIM U TreTepoTpPO(dHBINA THIT MUTaHUs, OpoXKeHHe,



dorocuHTe3, [bixaHWe, 0K, YIIeBOAbI, >XUPbl, HYKJIEUMHOBbIe KHC/IOTHI,
(hepMeHTHI.

['eorpadusi: mosie3Hble UCKOIaemble, TOTIMBO.

TexHosorys: MNUIEBble TPOJAYKTbl, OCHOBBI PpalMOHA/JLHOTO MHUTaHUS,
MOMOIIIMEe CpeJiCTBa, MaTepraslbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUN
HA YI'TYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3SOBAHNA

JINUHOCTHBIE PE3YJIbTATDI

B cooTBeTCTBUM C CUCTEMHO-esiTe/lbHOCTHBIM TIOAXOAOM B CTPYKType
JTMYHOCTHBIX Pe3y/IbTaTOB OCBOEHWS TIpeMeTa «XWMHS» Ha ypOBHE CpeJHero
obmiero oOpa3oBaHUsI BbIJe/ieHbl  Cre[yIOIe COCTaBJISIOIIMe: OCO3HaHUe
00yuarolUMHUCSI POCCHHUCKOM TPa)KJaHCKOM WAEHTUYHOCTH, TOTOBHOCTb K
CaMOpa3BUTHIO, CAMOCTOSITe/TbHOCTU M CaMOOTIpe/ie/IeHUI0; Ha/lnure MOTHBALIUU K
0o0y4eHMIO; TOTOBHOCTh M CIIOCOOHOCTb OOYyYarolUXCs PYKOBO/CTBOBATHCS
NMPUHATBIMU B 0OIleCTBe TMpaBWlaMM UM HOPMaMM TIOBeJleHUs; Haluuue
TIPaBOCO3HaHUS, I9KOJIOTMUEeCKOU KY/IbTYPbl; ClTIOCOOHOCTb CTaBUTH 116/ U CTPOUTD
)KU3HeHHbIe TIIaHBbl.

JINUHOCTHBIE pe3y/lbTaThl OCBOEHUs] TipefiMeTa «XHMHS» OTPaKaroT
c(hOpMHPOBAaHHOCTb OIbITA I[103HABaTe/JbHOW U TMPAKTAUYECKOU [lesiTe/lbHOCTH
00yuaroIyXxCcs B TIpOIiecce peanu3aliiy 00pa3oBaTe/bHON AesTeTbHOCTH.

JINUHOCTHBIE pe3yJibTaTbl OCBOEHHUs TpeAMeTa «XUMUS» OTPa)KaroT
c(hOpMHUPOBAHHOCTh OTbITA TI03HABATENHLHOM U TIPAKTUUECKOMW [1esiTeTbHOCTH
oOyuaroluxcs B Mpoljecce peanv3aliid obpa3oBaTesibHON JesTelbHOCTH, B TOM
yKC/ie B YaCTH:

1) rpakAaHCKOr0 BOCIIUTAHUSA:

0CO3HaHUs1 00YYAIIIMMKUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
yBa)kKeHUs K 3aKOHY ¥ MPaBOMOPSAKY;

TIpe/iCTaB/ieHUs] O COLMAJbHBIX HOpPMaxX W TIpaBU/IaX MEXIUYHOCTHBIX
OTHOIIIEHU B KOJI/IEKTUBE;

TOTOBHOCTH K COBMECTHOM TBODUYECKOW [IesiTeTbHOCTH TIpU CO3/aHUU
yueOHBIX MPOEKTOB, pellleHWH y4yeOHBIX U TO3HaBaTeIbHBIX 3a/lay, BBIOJHEHUH
XUMUYECKHX SKCIIePUMEHTOB;

CIIOCOOHOCTM TIOHWMMAaTh Y TIPUHUMATh MOTHBBI, HaMepeHUs, JIOTUKY U
apryMeHThI PYTUX TIPU aHa/In3e pa3/IMdHbIX BUJIOB YueOHOM /esTeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUA:

I[EHHOCTHOTO OTHOIIIEHUSI K MCTOPUYECKOMY M HAyuyHOMY HacJe[[1io
OTeueCTBeHHOM XHMMUU;



yBaKeHUsT K TIPOLiecCy TBOpuecTBa B 007acTU TeOpUM M TPAKTHUeCKOro
TIPUIO’KEHUSI XWMHH, OCO3HAHMSI TOTO, UTO JaHHble HAyKW €eCTb pe3yJ/bTaT
JUIATeNbHBIX ~ HAO/MOJeHNH, KpPOTOT/IMBBIX  JKCIIEPUMEHTA/IbHBIX  TIOMCKOB,
TIOCTOSTHHOT'O TPY/ia YUEHBIX U TIPAKTUKOB;

WHTepeca W II03HaBaTe/bHBIX MOTHBOB B TOAYYEeHUM U TIOC/eAYIOIEM
aHanM3e MH(OpMalLUM O TepeJOBbIX AOCTWXKEHHUSIX COBPEMEHHOM OTeueCTBEeHHOU
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOT0 TIOBe/IeHuS;

CrIoCOOHOCTH OLIeHMBAThb CUTYal[UH, CBs3aHHbIE C XUMUUYECKUMHU SIBJIEHUSIMHU,
Y TIPUHMMATh OCO3HaHHBIE pellleHUs], OPUEHTHPYSCh Ha MOpaTbHO-HPABCTBEHHBIE
HOPMBI U 1[eHHOCTH;

TOTOBHOCTH OIIeHMBaTh CBOE TIOBe/leHHe U TIOCTYIIKA CBOMX TOBApHIIeN C
MO3UIMM HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS TOC/IeCTBUM
TIOCTYTIKOB,;

4) popMuUpOBaHUA KYJIHTYPHI 3/[0POBbSI:

MMOHWUMaHUsI 1[eHHOCTeH 370poBOro U 0Oe3omacHoro obpasa >KU3HH,
HeO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBeHHOMY (H3UUYECKOMY U
TICUXUUECKOMY 3/I0POBBIO;

cobmoienrsi TipaBus Ge3ormacHoro obpaiieHHss C BellleCTBaMH B OBITY,
TOBCEeJHeBHOM >KW3HH, B TPY/IOBOU JIeSIT€/IbHOCTH;

MOHWMAaHWsl 1[eHHOCTH TIpaBWI WHAWBUJYaJIbHOTO U  KOJJIEKTUBHOI'O
0e3011aCHOTO MMOBe/IEHHS B CUTYyaIHSIX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JTFOZIEH;

OCO3HAHUS TIOCTe/ICTBUNM W HENPHUATHS BPeJHBIX MPHBLIUEK (yroTpebieHUs
aJIKOT0J1s, HADKOTUKOB, KYpeHHUs]);

5) TPyAOBOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  yueOHO-MCC/Ie/I0BaTeTbCKOM
JesiTe/IbHOCTH,  OOII[eCTBEHHO — TIOJIe3HOM, TBOPUECKOM W APYTMX  BHUZAX
JesiTe/IbHOCTH;

YCTAaHOBKM Ha aKTUBHOe YyyacThe B pellleHUuM TpaKTUYecKux 3aziau
collMasbHOM HampaB/IeHHOCTH (B paMKax CBOEro KJjacca, IITKOJIbI);

WHTepeca K MPaKTUUeCKOMY H3y4eHHUI0 Tpodeccrii pa3uyHOro poja, B TOM
YKc/ie Ha OCHOBe TIPUMeHeHUsI TTpeIMeTHBIX 3HAaHUH 110 XUMUU;

yBa)kKeHUs K TPY[Ly, JIFOASIM TPy/la U pe3ysbTaTaM TPYAOBO# /lesaTebHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBH/ya/IbHOM TpPaeKTOPUH
obpa3zoBanus, Oyayiiedi mpodeccuyd W peanu3al[did COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX WHTEPeCOB, CIIOCOOHOCTeN K XUMHUU, UHTEPeCOB U
noTpe6GHOCTeM 00111eCTBa;

6) 3K0/1I0rMYeCcKOro BOCIIUTAHHUS:



9KO0JIOTUYEeCKH 11e/1ec000pa3HOro OTHOIEeHUsT K TPHUPOZie KaK HCTOUYHHUKY
CyLL|eCTBOBaHUA XKU3HU Ha 3emiie;

MOHMMaHUsI TJ/I00a/IbHOTO XapakTepa 3KOJIOTUYeCKUX Mpo0sieM, BIIUSHUS
5KOHOMHYECKHUX TPOL[eCCOB Ha COCTOSTHUE MPUPOJHOM U COL[MaNbHOM Cpefbl;

OCO3HaHUSI HeOOXOAWMOCTU WCIONb30BaHUS [JOCTIKEHUM XUMUU /IS
pellieHrs BOIPOCOB paLlMOHaIbHOTO NPHUPO/0I0JIb30BaHUS;

aKTUBHOTO HETNpUSTUSl [JIeliCTBUM, TIPUHOCSIIUX BpeJl OKpY’Karolei
NIPUPOZHOM Cpefle, YMeHUs MPOrHO3MPOBaTh HeO/IarornpusTHbIe 3KOJOTHUecKue
MOCJIe[ICTBUS MpeANPUHUMAaEMbIX AeMCTBUIM U NIPeIOTBPAlliaTh UX;

Ha/IM4Ks Pa3BUTOTrO 3KOJIOTMYECKOT0 MbILUIEHUS, SKOJIOTMYeCKOU KYJ/IbTYPHI,
OTIbITA JesiTeIbHOCTH 9K0JIOTUYEeCKOU HarpaB/IeHHOCTH, yMeHUs
PYKOBO/ICTBOBaTbCsl UMM B TMO3HaBaTelbHOW, KOMMYHUKAaTHBHOM W COLMAJbHOMN
MpaKTUKe, CMOCOOHOCTM W yMEeHHUsI aKTUBHO TPOTUBOCTOSITH HZE0J0TUU
xemodobuu;

7) 1eHHOCTH HAy4HOTI'0 I0O3HAHMS:

MHUDOBO33p€HUs, COOTBETCTBYIOLETO COBPEMEHHOMY YDOBHIO pPa3BUTHS
HayKH U 0011[eCTBeHHOU TTPaKTHKHY;

MOHUMaHUsl CleUU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poau B
¢bopMHpOBaHMK paljMOHAIBLHOTO HAYYHOTO MBbIILIEHUS, CO3/aHWW LIeJIOCTHOTO
npe/icTaB/ieHust 00 OKpy)KarollleM MUpe Kak O eJUHCTBe TPUPO/Ibl U UesioBeKa, B
MO3HAHUM TIPUPO/JHBIX 3aKOHOMEPHOCTeM U pellleHuM TIpo0sieM cOoXpaHeHUs
TIPUPOJHOTO PaBHOBECHS;

yOeXXJEHHOCTM B 0CO00OM  3HAUMMOCTHM XUMHM [jii  COBPEMEHHOMU
LUBUIU3AL[MU: B €€ TyMaHUCTUUECKOM HampaBAeHHOCTH M Ba)KHOW pOU B
CO3/laHMY HOBOM 0a3bl MaTepuasbHOM KY/JbTYPhl, B peIleHHd T100aTbHbIX
npo0sieM yCTOMUMBOTO pa3BUTHS UYe/IOBeUeCTBAa — ChIPhEBOM, JHEPreTHUYecKOoM,
MUILeBOM U IKOJIOTMUeCKOi 0Oe30TacHOCTH, B Pa3BUTUM MeAUIMHBI, 00ecreueHun
YCJIOBUI YCMELIHOT0 TPy/la U 3KOJ0rMUecKr KOM(OPTHOM JKU3HU KaXKA0ro ujieHa
o0I11eCTBa;

eCTeCTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMaHUsl CYyIIHOCTA MeETO/I0B
TO3HaHUSI, UCTIO/Ib3yeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTU HCTIO/b30BaTh
ToTyyaeMble 3HaHUs /i aHa/u3a U OOBSICHEHUS SIB/IEHUM OKPY»Karollero Mupa u
TIPOUCXOASAIINX B HEM M3MeHeHUH, yMeHus [iesiaTb 000CHOBaHHbIe 3aK/TI0UeHUs Ha
OCHOBe HayuHbIX (DaKTOB ¥ WMEIOLIUXCSd [JaHHBIX C LeJbl0 TOJyYeHHUs
JIOCTOBEPHBIX BbIBO/IOB;

CMIOCOOHOCTH CaMOCTOSITe/TbHO MCIO/Ib30BaTh XWMUUECKHWe 3HaHWS [ijIs
peliieHUs1 IP0o6JieM B peanbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEepeca K MO3HaHUI0, UCC/IeI0BATe/IbCKOU JesiTeTbHOCTY;



TOTOBHOCTH W  CIIOCOOHOCTM K  HETpPepbIBHOMY 00pa3oBaHHIO M
caMo00pa30oBaHUIO, K AaKTUBHOMY IIOJIyU€HUIO HOBBIX 3HAHWW 110 XWMWU B
COOTBETCTBHH C )KU3HEHHBIMU TTOTPEOHOCTSIMH;

MHTepeca K 0CO0eHHOCTSM TpyJa B Pa3/inMuHbIX cdepax npodeccroHambHOM
JesiTeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertarpejMeTHbIe pe3y/bTaThl OCBOEHHUS MPOrPpaMMbI 110 XUMHM Ha YPOBHE
cpefHero ob1iero 06pa3oBaHus BK/IFOUYAIOT:

3HauuMble A1 (OPMHpPOBAHUS ~ MMPOBO33PEHHS  00YYarOIIUXCs
MEXKIUCIUITMHAPHBIE (MEXITPeMeTHbIE) 00Il[eHayuHbIe MMOHSTHS, OTPaXKAIOII[He
1[e/IOCTHOCTb HAayuyHOM KapTHHbI MHMpa U CIEIU(PHUKYy MeTO[0B I103HAHM,
HCTIO/b3YeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEILeCTBO, SHEeprus, sIBJIeHue,
TMPOLIeCC, CUCTeMa, HayuHbIl (haKT, TPUHLIMII, TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, NCC/IeIOBaHue, Hab/I0IeHe, U3MepeHHe, IKCIIEPUMEHT U [IPYTHE);

YHUBepCa/ibHbIe yueOHbIe [eicTBUs (IT03HaBaTe/bHbIe, KOMMYHHUKATHBHbIE,

PEeryJIITUBHEIE), obecmieurBaroIIyie cdopmupoBaHue GbyHKI[MOHATEHOU
I'PaMOTHOCTH U COLIMA/IbHOM KOMITETEHI[UH 00YUatoL[uXCs;
CTIOCOOHOCTD oOyyJarommxcs WCII0/Ib30BaTh OCBOEHHbIe

MEXIUCIUTTMHAPHBIe, MUPOBO33peHUYECKHEe 3HAHWS U YHUBEPCa/bHble yueOHbIe
JIeMCTBUS B MO3HABATE/IbHOU U COLIMA/IbBHOU MPAKTHKE.

MertarnpeMeTHble pe3yabTaTbl OTpaXkalOT OBJaJieHHe YHHBepCaJbHbIMU
y4eOHbBIMH ~ TIO3HaBaTebHLIMM, KOMMYHUKAaTUBHBIMH M  PeTy/STHBHBIMU
JIeCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHUBEpPCa/IbHbIEe yueOHbIe JeiiCTBHS

1) 6a30BbIe JIOrHUEeCKHE AeHCTBUA:

camMoCTOSITeTbHO ~ (DOpPMy/IMpPOBaTb W aKTyaJu3WpOBaTh  IpoOieMy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

ornpejensTh Leau [JesTebHOCTHU, 3ajaBas MapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHHsI, COOTHOCUTD Pe3y/IbTaThl AesiTe/TbHOCTH C TTIOCTaB/I€HHbIMU LIeJISIMU;

WCIIO/Ib30BaTh TPU OCBOEHUM 3HAHWM TIPUEMBI JIOTUUECKOTO MBbILIIEHUS:
BbIZIEJIATh XapaKTepHble TMPH3HAKW MOHATUM W yCTaHaB/IMBaTb WX B3aUMOCBSI3b,
WCTI0/Tb30BaTh COOTBETCTBYIOIIME TIOHITUS ZJis1 00BsICHEHUsI OT/le/TbHbIX (DaKTOB U
SIBJIEHUI;

BbIOMpaTh OCHOBAaHWS W KDUTEPUM [ KaacCU(UKAIMM BeIeCcTB U
XMMMWYECKUX peaKIui;

yCTaHaB/IMBaThb TMPUUYMHHO-C/IEJCTBEHHbIE CBSI3M MEXJy H3yuyaeMbIMHU
SIBJIEHUSIMU;



CTPOUTH JIOTUYECKHEe pacCyXAeHusi (WHAYKTUBHbIE, MAeJyKTHUBHbIE, TIO
aHa/IOTWM), BbISB/IATH 3aKOHOMEPHOCTH W TIPOTHBOPEUMs B pacCMaTpUBaeMbIX
sIBJIEHUsIX, (DOPMYJTUPOBATh BHIBO/IbI U 3aK/TFOUEHHSI;

TIPUMEHSITh B TpOLiecce MO3HAHWs UCMOJIb3yeMble B XMMUU CUMBOJIMUECKHe
(3HaKOBBIE) MO/Ie/H, TIpeoOpa30BLIBAaTh MO/Ie/IbHbIe TIPeJCTaB/IeHHS — XUMHUUeCKHM
3HaK (CMMBOJI) »3/7eMeHTa, XHUMHUUYecKas (QopMmy/a, ypaBHeHWe XWUMHYEeCKOU
peakiui — TIPU PpellleHUH yueOHBIX T103HaBaTe/JbHBIX W TPAKTHUUECKUX 3ajad,
TIPUMEHSITh Ha3BaHHbIe MOJe/IbHbIe TPe/|CTaB/IeHuUs [IJisl BbisIB/IeHUs XapaKTepHbIX
TIPU3HAKOB M3yUaeMbIX BeIlleCTB U XMMUUeCKUX peaKLIUi.

2) 6a3oBbIe HCCIeA0BATEIbCKHE AeHCTBUS:

B/JIaJileTh OCHOBaMH METO/IOB HAayYHOTO IMO3HAHWS BeIeCTB U XUMMHUECKUX
peaxLui;

dbopMy/IMpoBaTh 1Lie/IM U 3a/lauM UCC/IeIOBaHusl, UCTIOb30BaTh MIOCTaB/IeHHbIE
M CaMOCTOsITe/IbHO C(OPMY/JMPOBaHHbIEe BOMPOCHl B KauecTBe WHCTPYMEHTa
TO03HAHWSI U OCHOBBI /i1 (DOPMUPOBAHUS THUIIOTE3bI 10 TIPOBEpPKe MPaBUILHOCTH
BbICKA3bIBa€MbIX CY>K/I€HU;

B/a/leTb HaBBbIKAMU CAMOCTOSITEJIbHOTO TIJITAHUPOBAaHUS U TPOBe/IeHHs
yUeHHYeCKUX 3KCTepUMeHTOB, COBEpIIeHCTBOBATh YMeHHs1 Hab/IoAaTh 3a XO[0M
mpoLjecca, CaMOCTOSITe/IbHO TPOTHO3MPOBATh €ro pe3yJibTaT, (HOpPMyIUpOBaTh
0000111eHHs ¥ BBIBOZIBI OTHOCUTE/ILHO I0CTOBEPHOCTH Pe3y/IbTaTOB UCC/Ie/I0BaHUS,
COCTaBJ/IATh 000CHOBAHHBIM OTUET O MPO/e/IaHHOM paboTe;

npuoOpeTaTh OIBIT yUeHHYeCKOW HCCIeoBaTe/bCKOM W TPOEKTHOU
NesITe/IbHOCTH, TIPOSIBJIAITE  CTIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEJTEHOMY
TOMCKY METO/IOB pellleHus1 TIPAaKTUYeCKUX 3ajlay, MNpPUMeHEeHUI0 pPa3/TuUHbIX
METO/IOB TIO3HAHMUSI.

3) pabora c uaopmanueit:

OpUEHTHPOBATbCS B PA3/IMUHbIX HMCTOUYHHMKAX WHGoOpMaluu (Hay4dHO-
TIOTTy/IsIpHasl  iMTepaTypa XWUMHWUECKOTO COJlep)KaHHs, CITPaBOYHBIE T10COOUS,
pecypcbl VIHTepHeTa), aHa/IM3UpOBaTh MH(OPMALMIO pa3/UuHbIX BUZI0OB U (HOpPM
Tipe/iCTaB/IeHus], KPUTUUECKU OLIeHHBaTh eé JIOCTOBEPHOCTb u
HeTPOTHBOPEUUBOCTb;

¢bopMyMpoBaTh 3anpoChkl U TIPUMEHSITh Pa3/IMUHbIe METO/bI TPU TOUCKe U
orbope wHbOpManMK, HeoOXOoAUMOM [/ BBITOMHEHWS y4eOHBIX 3ajau
OIlpeJie/IEHHOI0 TUIIA;

NproOpeTaTh OIBIT HCIIO/b30BaHUSI HMH(OPMAI[MOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTHM Y Pa3/IMUHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITeJTLHO ~ BbIOMpaTh  OMTHUMa/ibHYI0  ¢GOpMy  Tpe/CTaB/eHUs
vHdopmaluu (cxeMbl, rpadyKH, JUarpaMMbl, TabJULIbI, pUCYHKU U APYTHE);



WCTO/b30BaTh HAyYHbIM s3bIK B KauyecTBe CpeAcCTBa Iipu paboTe c
XUMUYECKOM UH(pOpMaLMe: TIPUMEHSITh MeXIpeJAMeTHble ((u3nueckue U
MaTeMaTHueCcKre) 3HaKU U CUMBOJIbI, (hopMyJibl, abOpeBUaTypbl, HOMEHK/IATYPY;

HCITI0/Ib30BATh 3HAKOBO-CMMBOJ/IMYECKHE CPpeACTBd HalJIAAHOCTH.

KOMMyHI/IKaTI/IBHblE yYHuBepcCad/ibHbIE y‘-IEﬁHI)Ie AEﬁCTBHH:

3aJjaBaTh BOMPOCHI M0 CYI[eCTBY 00CY»X/1aeMoi TeMbl B X0/ie Arasiora u/uim
JVCKYCCHH, BbICKa3bIBaTh Uied, (HOPMY/IMPOBaTh CBOU MpeJI0KeHus
OTHOCHUTEBHO BBITTO/THEHUSI TIPe/I/I0’KeHHOM 3a/jauy;

BBICTYMAaTh C TpPe3eHTal[eil pe3y/bTaTOB I03HABATEJbHOM /1eATeJbHOCTH,
TOJTyYeHHBIX CAMOCTOSITE/IbHO UM COBMECTHO CO CBEPCTHUKAMHU TPU BBITIOJTHEHUH
XMMHAUYECKOr0 SKCIIePUMEHTA, MPAaKTUUYeCKOoH paboThl 10 MCC/IeI0BAHUIO CBOMCTB
M3yuYaeMbIX BeIleCTB, peaju3aluy yuebHOro mpoekTa, ¥ (hOpMY/JIMPOBaTh BbIBObI
Mo pe3y/ibTaTaM IPOBEJEHHBIX WCC/IeJ0BAHUN TMyTEM COI/IAaCOBAHHUS TMO3WIMK B
xo/ie 00CcyKaeHuss 1 06MeHa MHEHUSIMH.

Pery/ifaTUBHBbIe YHUBepPCa/IbHbIE yYeOHbIe AeiiCTBHA:

CaMOCTOSITeJTbHO TIJIAHUPOBAaTb M OCYIECTB/SITb CBOK T103HABATe/IbHYIO
JesiTeNIbHOCTb, Ompejessii eé 1end W 3afaud, KOHTPOJMpOBaTb U MO Mepe
HeoOXOUMOCTH KOPPEKTUPOBAaTh TIpe/jlaraeMblii  aJTOPUTM  JIeMCTBUN TIPH
BBITIOJTHEHUM Y4eOHBIX UM WCC/Ie[ioBaTeIbCKUX 3afiau, BbIOMpaTh Hanbosee
3¢ deKTUBHBIM Crocob MX pellleHUS] C yUYETOM TIOAy4YeHHs] HOBBIX 3HAHUK O
Bell[eCTBaX U XUMUUECKUX PeakLIUsX;

OCYLIECTB/ISITb CAMOKOHTPOJIb JeSiITeIbHOCTA Ha OCHOBe CamMoOaHaiv3a u
CaMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATbBI

[TpemMeTHBIE pe3yabTaThbl OCBOEHHS MPOTPAMMBbI 110 XMUMHH Ha yT/1y0/IéHHOM
ypOBHE Ha YpPOBHe cpejHero o0iiero o6pa3oBaHUs BK/IOUAIOT crieldduuecKre
11t yaeOHOro rpeiMeTa « XMMUs» HayuyHble 3HaHUsI, YMEHHS U CIoCOObI JeficTBUIH
10 OCBOEHHIO, UHTePTpeTal[ii U npeobpa30BaHUI0 3HAHWM, BUBI [1€STETbHOCTH
10 TOTyYeHWI0 HOBOTO 3HAHUS W MPUMEHEHWIO 3HaHWW B pa3/MUHbIX y4eOHBIX
CUTYaLUsIX, a TAKXKe B peaslbHbIX KU3HEHHBIX CUTYyaLUsiX, CBSI3aHHBIX C xumuen. B



rnporpaMme TI0 XWMWU TpeJMeTHble pe3y/bTaTbl TMpeJCTaB/leHbl M0 TroAaM
W3yueHuUsl.

10 KJIACC

[TpengMeTHble pe3ysbTaThl OCBOeHUsi Kypca «OpraHuueckass XAMUs»
OTpa’karoT:

Cc(OpMUPOBAHHOCTb TMPEeJCTAB/IEHUN: O MeCTe M 3HaueHUM OpraHhYecKou
XUMUW B CHCTeMe eCTeCTBeHHBbIX HayK M eé ponud B obecrieueHUHd yCTOWMUMBOIO
pa3BUTHS UesioBeuecTBa B pellleHuM NpobsieM 3K0/I0THYeCcKOu, SHepreTUuecKoi u
MUILeBOM 0e30MacHOCTH, B Pa3BUTHM MeAULIMHBI, CO3ZJAHUM HOBBIX MaTepHasoB,
HOBBIX VICTOYHUKOB SHepruuy, B obecrieueHUH paLMOHA/IHOTO
NIPYUPO/OTI0/Ib30BaHNsl, B (POPMUPOBAHMU MUPOBO33peHUs] U O0Ied KyJIbTYpbl
ye/ioBeKa, a TaKKe 9KOJOrMueckM O0OOCHOBAHHOTO OTHOILLEHUSI K CBOEMY
3/J0POBBIO ¥ IPUPOJIHOM CpeJie;

B/a/leHMe  CHUCTeMOM  XMMMWUeCKUX  3HaHWW, KOTOpas  BKJIIOUaeT:
OCHOBOIIO/IArarolye MOHATHS — XUMUUeCKUW 3/IEMEHT, aToM, SiZIp0 U 3JIeKTPOHHas
obonouka atoma, S-, p-, d-aToMHble OpOWTa/NM, OCHOBHOe M BO30YXXJEHHOE
COCTOSIHUSI aTOMa, TruOpUAW3alUsi aTOMHBIX OpOuTaseil, HWOH, MOJIeKy/a,
BaJIeHTHOCTb, 3/IEKTPOOTPULATE/IbHOCTb, CTeNIeHb OKMC/IeHUSl, XUMUUeCKasl CBS3b,
MOJTb, MOJISIpHasi Macca, MOJISIpHbIA 00BEM, yIiepo/iHbIN CKesleT, QyHKIMOHa/IbHas
rpynna, pajuKana, CTPYKTypHble GopMysbl (pa3BépHYThble, COKpaIllEHHbIE,
CKeJleTHble), W30Mepusi CTPYKTypHas U TPOCTPaHCTBeHHasi (TeomeTpryeckKasi,
OINTHMYecKasi), W30Mepbl, TOMOJIOTUUECKWN PpsZl, TOMOJIOTH, YTJ€BOJOPO/bI,
KHUC/OPOJ- U a30TCO/lepKalljue OpraHhvyeckue CoeJUHEeHMs, MOHOMep, IMOJIMMep,
CTPYKTYpHOe 3BeHO, BBICOKOMOJIEKYJ/ISIDHbIe COeJWHEeHUs; TEeOpPUM, 3aKOHBI
(nepropnueckuit 3akoH [I. V. MeHpjeneeBa, Teopusi CTPOEHUS] OpPraHUYeCKUX
BewjecTB A. M. ByTyiepoBa, 3aKOH COXpaHeHHs1 MacChl BELeCTB, 3aKOH COXPaHeHUsI
W TIpeBpallleHUs] 5SHEepruM INpU XUMUYEeCKMX peaklHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMMHWM, MUPOBO33pDeHUeCKre 3HaHWUs, JieXallie B OCHOBe
MOHWMaHHsI TIPUUMHHOCTHA M CUCTeMHOCTA XUMUUECKUX SIBJIeHWUM; TIpe/iCTaBIeH s
O MeXaHU3Max XUMHUUeCKUX peaklui, TepMOJWHAMHUYECKUX M KUHeTHYeCKUX
3aKOHOMEPHOCTSX UX MPOTeKaHUsl, O B3aMMHOM B/IMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKy/ax (MHAYKTUBHBIA U Me30MepHbIA 3(pdekThl, opueHTanTsl 1 1 II poza);
(akToNOrMUeCKre CBeJleHUsT O CBOMCTBAaX, COCTaBe, TOaydeHUd U 6Ge3omacHOM
WCTIOMIb30BaHUM Ba)KHEMIIIMX OpraHUuYecKuX BeIecTB B ObITY W TIPAaKTHUYeCKOM
JesITebHOCTU  4YesioBeKa, OOLIMX  HayuHbIX  MPUHLUIAX  XUMHUECKOTro
MIPOM3BO/CTBA (Ha MpUMepe MPOU3BO/ICTBAa MeTaHOJ1a, epepaboTKu HedTH);

c(OpMUPOBAHHOCTb YMEHMI: BBISB/SATh XapaKTepHble MPU3HAKU TOHSTHH,
yCTaHaB/IMBaTh UX B3aWMOCB$I3b, MCIO/Ib30BaTh COOTBETCTBYIOLME TOHATHUS MPU
OIMCaHUM COCTaBa, CTPOEHHSI ¥ CBOMCTB OpPraHMYeCKUX COeUHEeHU;



chOpMUPOBAHHOCTb YMEHUIA:

WCII0/Tb30BaTh XMMUUECKYH0 CUMBOJIMKY [IJI1 COCTAaB/I€HUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIEHHBIX U CKeJIETHBIX) (DOPMYJT OpraHuYeCKuX
BeLL[eCTB;

COCTaBJ/ISITb YPABHEHUS] XMMHUYECKUX PeaklUUU W PacKpbIBaThb UX CYIIHOCTH:
OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakluil  MOCPeACTBOM  COCTaBJIeHHUS
3JIEKTPOHHOTO 0ajlaHca 3TUX peaklUii, peakiuii HOHHOrO oOOMeHa TyTéM
COCTaBJ/IEHUS UX TOJTHBIX U COKPALLIEHHBIX MOHHBIX YDaBHEHUM;

V3rOoTaB/IMBaTh MOJEIN MOJIEKY/T OPraHUYeCKUX BeIecTB /Il WUTKCTPaLlyn
VX XUMHUYECKOTr0 U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAaHHOCTb YMEHHWM: yCTaHaB/JWBaThb MPUHAJIEXKHOCTh HW3yUeHHBIX
OpraHMYeCKMX BeIecTB IO KX COCTaBy W CTPOEHUIO K ONpefeléHHOMY
K/IacCy/Tpynre COeJWHEeHWM, [JaBaTb MM Ha3BaHWAd [0 CUCTEMaTUYeCKOu
HoMeHknaType (IUPAC) u npuBOAWTb TpHUBUA/IbHbIE Ha3BaHUS [JI1 OTHe/bHBIX
TIpe/iCTaBUTe/Ied OPraHMYeCcKUX BellecTB (STWIeH, alleTWIeH, TOMYOs, TJIMLEepPHH,
STUJIEHTJIMKO/b, (eHos, (opManbern/, aileTanbJerusl, aleToH, MypaBbUHas
KUCJIOTa, YKCYCHAasi KMCJI0Ta, CTeapUHOBAsA, OJIEMHOBAs, TTaIlbMUTUHOBAsI KUC/IOTHI,
IVIMLYH, ajaHuH, MajibTo3a, ()PYKTO3a, aHWIWH, AWUBUHW/, U30MPEH, XJIOPOIPEH,
CTUPOI U [Ipyrue);

chOpMUPOBAHHOCThL yMeHUsl ONpefle/isiTh BUJL XUMHUUYECKOW CBS3U B
OpraHuYecKux CoeJMHeHUsX (KOBa/ieHTHass W WOHHas CBs3b, O- U TI-CBSI3b,
BO/IOPO/HAasI CBSI3b);

c(hOpMHUPOBAaHHOCTb YMEHUSI TPUMEHSATH TI0JIO)KEHUS] TEeOPUM CTPOEeHUSs
opraHnueckux BeirjectB A. M. ByTiepoBa f1s1 00bsiCHeHUST 3aBUCUMOCTH CBOWCTB
BellleCTB OT UX COCTaBa U CTPOEHUS;

chbOpMUPOBaHHOCTb ~ YMEHMM  XapaKTepu30oBaTb  COCTaB, CTPOEHWMe,
du3nueckue U XUMHUYECKWe CBOMCTBA TUIMUUHBIX TMpeACTaBUTE/ed pa3/IMuHbIX
KJIaCCOB OPraHUYeCKUX BellleCTB: aJKaHOB, LUK/IOAJIKaHOB, aJIKeHOB, alKaJueHOB,
aJIKMHOB, AapOMaTUYeCKWX YTJIeBOJOPOJOB, CIHUPTOB, albleru/oB, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX U CIO0XKHBIX 3(UPOB, )KUPOB, HUTPOCOEJUHEHUIN U
aMUHOB, aMHWHOKHC/IOT, OenKoB, YIyieBOIOB (MOHO-, [U- M TIOJMCAaXapuoB),
WUTKOCTPUPOBaTb ~ TEHETUYECKYH)  CBSI3b  MEXAY HUMU  ypPaBHEHUSIMU
COOTBETCTBYIOIIIUX XWMHUUECKHMX PpeakUWd C WCI0JIb30BaHWEeM CTPYKTYPHBIX
hopmy;

c(hOpMHUPOBAaHHOCTb YMeHUsl TMO/TBEpP)K/JaTb Ha KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PeaKI[MOHHOW CTTIOCOOHOCTH OpraHUueCcKruX CoeJuHeHU OT
KPaTHOCTU U TUIA KOBAJIEHTHOU CBSI3U (0- U T-CBSI31), B3aUMHOT'O BJIUSIHUSL aTOMOB
Y TPYIIIl aTOMOB B MOJIeKyJlax;



cchOpMHPOBAHHOCTh YMEHUs XapaKTePU30BaTh UCTOUHUKH YTJIEBOJAOPOJAHOIO
Colpbsi  (HedTb, TIPUPOAHBIA Ta3, Yrojib), CIOCOObI ero mepepabOTKH U
IIpaKTHUeCKoe MprMeHeHHe MPOIYKTOB epepaboTKy;

chOpMUPOBAHHOCThL BJIaZIeHUs] CUCTEeMOM 3HAaHUM O eCTeCTBeHHO-HayUHbIX
MeTO/laX MO3HaHUS — HabJII0IeHnH, U3MepeHHH, MOJEeIMPOBAaHNHN, SKCTIePUMEHTe
(peambHOM M MBICJIEHHOM) U YMEHUS TIPUMEHSITh 9TH 3HAHUS;

c(hopMHPOBAaHHOCTD yMeHUsI TIPUMEHSITh OCHOBHbIE orieparuu
MBIC/IUTE/TbHON IeSITeIbHOCTA — aHaJAM3 W CUHTe3, CpaBHeHMe, 0000IeHue,
CHCTEMaTH3alliI0, BBISBIEHHE TPUUMHHO-C/IeACTBEHHBIX CBSA3€H — /IS U3yueHus
CBOMCTB BeIl[eCTB U XUMUUECKHUX pPeaKI|ui;

cchOpMHUPOBAHHOCTh YMEHHM: BBISB/ISATH B3aUMOCBSI3b XUMHUUECKUX 3HAHUU C
TIOHATUSMU U TIPEZICTAB/IEHUSIMU APYTUX eCTeCTBeHHO-HAYUYHBIX TIPeJMETOB [I/ist
Oosiee  OCO3HAHHOTO TIOHMMAHHSI CYIIHOCTHA MaTepHalbHOrO eAWHCTBA MHPa,
WCII0/Ib30BaTh CHCTEeMHbIE 3HAHMS TI0 OPraHWYeCKOM XWUMMM il OOBSICHEHUS U
TIPOTrHO3MPOBAHUS SIBJIEHUM, UMEIOIIUX eCTeCTBeHHO-HayUHY0 IPUPO/Y;

chOpMHUPOBAHHOCTh YMEHWM: TPOBOJUTh PACUETHI TI0 XUMHAUYECKUM
dbopMysiaM ¥ ypaBHEHHSIM XMMHUYECKHX PeakKI|i C MCIOJIb30BaHUEeM (hH3MUeCKUX
BeJIMUMH (Macca, 0OBEM Tra3oB, KOJMUECTBO BeIeCTBa), XapaKTePH3YIOLHUX
Bell[eCTBa C KOJIMUeCTBEHHOW CTOPOHBI: pacyéThl M0 HAXOXK/EHHUI0 XUMHUeCKOU
dbopMy/ibl BelljecTBa MO U3BECTHBIM MAaCCOBBIM [IO/ISIM XUMUUECKHUX 371eMEeHTOB,
TIPO/IyKTaM CropaHus, TIJIOTHOCTH ra3000pa3HbIX BEIeCTB;

cchOpMHPOBAaHHOCTh YMEHMI: MPOTHO3UPOBaTh, aHAJIM3HUPOBaTh U OI|eHHUBATh
C TIO3ULMKA  JKOJIOTUYeCKOW  0e30mMacHOCTH  TIOC/IeCTBUSI  ObITOBOM M
ITPOU3BO/ICTBEHHOM  [IeAITeJIbHOCTH UeJIOBeKa, CBSI3aHHOM C TiepepabOTKOM
BeII[eCTB, UCII0/Ib30BaTh I0/TyUeHHbIe 3HAHUS /IJIsS IPUHATHS TPAMOTHBIX pelleHuiH
1po0/ieM B CUTYalUsIX, CBA3aHHBIX C XUMHEH;

chOpMUPOBAaHHOCTh YMEHM: CaMOCTOSTE/bHO TUIAaHUPOBATh W TIPOBO/IUTH
XMMUUECKUH SKCIepUMeHT (TOolyueHrWe W UW3y4YeHHe CBOMCTB OpraHUYecKrX
BEI[eCTB, KauyeCTBEHHbIE peakKlUW YIJAeBOAOPOAOB Ppa3IMUHbIX K/IacCOB M
KUCJIOPOZCO/IePXKAIllUX OpPraHUUeCKUX BeIeCTB, pellleHHe 3KCTepUMeHTalTbHbIX
33/lau TI0 paclio3HaBaHUIO OPraHWYeCKUX BEIIeCTB) C COO/IO/IeHHeM ITpaBu/I
6e3oracHoro obOpailleHHsi C BelljeCTBaMH W jabopaTopHBIM 000py/I0OBaHUEM,
dbopMyMpoBaTh Ielb HCCAeI0BAaHUS, TIPEJCTaB/IsATb B pa3TUUHON ¢opme
pe3y/bTaThl IKCIIePUMEHTa, aHA/IM3UPOBATh U OLIeHUBATh UX JOCTOBEPHOCTD;

chOpMUPOBAaHHOCTh YMEHMIA:

co6ro/iaTh TMpaBU/ia YKOJIOTUUECKH 11e/Iec000pa3Horo roBefieHUs B ObITY U
TPY/JOBOM [IeTeJTbHOCTH B 1Ie/IIX COXPAaHEHMs] CBOEro 3/I0POBbS, OKPY Karollei
TIPUPOJIHOU CpeZibl U IOCTYIKEHHs €€ YCTOMUHMBOTO Pa3BUTHS;



OCO3HaBaTh OINACHOCTb TOKCHAUYECKOTO [eUCTBHS Ha >KUBbIE OPraHU3MbI
onpezenéHHbIX OpraHuyeCcKux BelllecTs, [IOHUMas CMbIC/ TTokasaTens [1/1K;

aHaIM3UPOBaTh 1]e/1eC000Pa3HOCTh MPUMEHEHUs] OpraHUYecKUX BeIleCTB B
TIPOMBIIJIEHHOCTU U B OBITY C TOUKHU 3peHHsI COOTHOILIEHUST pUCK-TIONb3a;

chOpMUPOBAHHOCTh YMEHUM: OCYIIeCTB/ATh Lie/ieHarnpaB/ieHHbI TOMCK
XUMHUUeCKol nHbopMal[uu B Pa3/IMUHbIX UCTOYHUKaX (HayuHasi U yueOHO-HayuyHast
JMTepaTypa, CpeicTBa MacCOBOM uH(MopMalmu, UHTepHeT U ipyrue), KpUTUUEeCKU
aHaIM3UPOBaTh XUMHUUECKYH0 UH(OpMaluio, repepabaTbiBaTh €€ U UCI0/Ib30BaTh
B COOTBETCTBHH C TOCTAB/IEHHOW yueOHOM 3a/jaueil.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TIACC
Ne HaunmMeHoBaHMe pa3je/ioB U TeM KoyimuecrBo yacos OneKTpoHHbIe (LU poBbIe)
n/n NporpamMMsbI Bcero oOpa3oBare/IbHbIE PeCypChI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
[TpeameT oprannueckout xumuu. Teopus
1.1 CTPOEeHMsI OpraHu4eCcKuX coefuHeHu A. M. 8
byrtneposa
Wtoro no paspeny 8
Pa3pen 2. YrieBoaopoab!
21 [IpenenbHbIe yrieBoA0pPOAbI — ajKaHbl, 5
' LIUKJI0a/IKaHbI
99 HernpezenbHbie yriieBoZOpPO/bl: alKeHbl, 14
' aJIKaJIieHbl, aTKUHBI
2.3 ApomaTryeckue yrjieBoZopo/ibl (apeHbl) 8
24 [IpypoHbIe HCTOUHUKH YI/IEBOIOPOJOB U UX 4
' nepepaboTKa
2.5 ["anoreHnponsBoHbIe yr1eBOL0POL0B 4
Wroro nio pasgeny 35
Paspgen 3. Kucnopojcopaep:xaijue opraHuyeckye coeJJUHeHHIs
3.1 CnupTel. @eHos 11
KapboHubHBIE COeTUHEHUST: albJeTUIbI 1
3.2 KeToHbl. KapboHOBBIe KUC/IOTHI. CII0)KHBIE 21
3¢upsl. JKupbl




3.3 YrneBogpl 9

Wtoro no paspeny 41

Pa3pgen 4. A3oTcopepikaliue OpraHudecKe coefuHeHHUs!

4.1 AMuHLI. AMUHOKHUC/IOTEI. benku 12

Wtoro no pa3peny 12

Paszpen 5. BbicokoMoJ1eKy/IsipHbIe COeJUHEeHUs

5.1 BbicoKOMOUIeKyIsipHbIe COeJUHEeHUs 6

Wtoro no paspeny 6

OBLIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME 102




YYEBHO-METOJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

Xumust. 10 knacc. YuebHuk: yriy6. ypoBens (aBTopsl O. C. 'abpuenss, U. T'.

Octpoymog, C. A. CragkoB).

METO/JUYECKHUE MATEPUAJIbI J11 YUUTEJIA

MeToauueckoe ocobue fijist yunuTessi K 3aBepIIEHHOM TTpeIMeTHOM JTUHUU
yue6HUKOB O. C. I'abpuensana u ap. « Xumus. 10 kmacc», XUMusl.

11 knacc». Yraybnénssiii ypoBens (aBTopsl O. C. 'abpuensy, U. T
Octpoymos, C. A. CragkoB).

MeToauueckuie oypouHblie pekoMmeHaruu. 10 kiacc. Yrny0/iéHHbIA ypOBeHb

(aBtopsl O. C. INabpuesnsn, U. T'. Octpoymos, A. H. JIéBkuH, C. A. CnagkoB).

MM PPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETU
NHTEPHET
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