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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHOl 00pa30BaTENbHOM MPOrpaMMbl CPEIHErO
obmero o6pazoBanus (POIlI COO), mpencraBieHHbIX B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox a0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKEe MpOorpaMMbl MO XHMHH, K OINPEIEICHHUI0 o00Ien
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOIIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHU K YPOBHIO IOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEMJIEMOM 4YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONW CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (JOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3JI0pOBBIO U
MpUpOAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 00OydyaroUINXcs Ha YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsI CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUsS», COJEpPKaHHUE U TOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4eHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHATIBHOM KHU3HHU OOLIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIMN, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KyabTypbl. OHAa BHOCHT CBOW BKJIAI B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOIO COCTAaBa OKPYXAIOLIEro MUpPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoIeicTBYs C JpyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbI0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCJIOBHUEM YCIIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HallpaBlieHa Ha pELICHHE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBEUeCTBA — CBIPbEBOM, SHEPreTHYECKOM, MUIIEBON, 3KOJIOIMYECKOM O€30IacCHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 o0lIel XMMHM) U OopraHndeckol xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3y4EHUU MpenMeTa 00ecreyrBaeT BO3MOXHOCTh PAcCMOTPEHHsT BCErO0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 HeopraHmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOTO MOJX0Ja K W3YYCHHUIO
yuyeOHOro Martepuana u oOyCJIOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEILECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPHHM CTPOEHMS OPraHMYECKUX COEIMHEHUH, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX U AJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3ydaeMbIX B KypCE€ BEILLECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs IEPBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YpPOBHS paccMaTpHUBAETCs
U3Y4YEHHBI Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHMs TEOPETUUECKUH MaTepuanl u
(haKkTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKMX W METOJI0JOTMUECKUX TMO3UIIMH,
riIy0Xe IMOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTA ¥ 3aKOHOMEPHOCTSIX TPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu COJAEpKaHUS, HWMEKOLUMU
KyJIbTYpOJOTHYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMTOHUMAHHIO
B3aMMOCBSI3W XUMUU C JAPYTMMH HayKaMH, PAacKphIBalOT €€ pOJb B TI03HABATCIILHOW W
MPAKTUYECKON JesTeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpoOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpOoOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHSATH €€ JUIsl MOMOJIHEHUs 3HAaHUM, pelieHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coxaepxanue
yueOHOro npenMera « XUMUsS» JaHHOTO YPOBHS M3y4EHHUS] OPUEHTHPOBAHO Ha (GOPMUPOBAHHE Y
oOyyaroumxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUN ITyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU IPEANOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MpOoOieM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUsI HOBBIX TEXHOJIOTHIl U MaTEpUaJIOB.

B mmane pemeHus 3amad BOCHUTAHHS, pPAa3BUTHS W COLUAIM3ALMU  OOYJarOMIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEJICHUIO COJEpPKaHUs U TOCTPOEHUS
npeaMeTa mperycMaTpuBaioT (OpPMHUpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB JACSITEILHOCTH: PEIICHHS TPoOieM, MONCKa, aHaTu3a U
00paboTkn wuHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTUYECKOH U
HCCIIEA0BATENbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.

B mpakTuke npenoiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHusl, TMPU  ONPENEICHUH COJepKaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO TpHu3HAéTcss (GOpPMUPOBAHHWE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EATeNbHOCTH YEeJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakKOM MOJIXOI K
ONIPENICTICHUIO LIeNIeH U3YUYEeHUSI TIPEIMETa SABJISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEJISAMH W3Y4YeHHs MNpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUN Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIIHOCTU JOCTYNHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE M pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX IS TPHOOPETECHUSI YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB U XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAOJMIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONIO/IEHHeM IMpaBwil 0e301acHOro
oOpaleHus ¢ BEeIeCTBAMH.

Hapsiny ¢ atum, conmep:kaTenbHasi XapaKTepUCTHKA IeJIed U 3aJa4 U3y4eHHs TIpeIMeTa B
MpOrpaMMe 0 XUMHUHU YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMHU
B cHcCTeMe cpenHero ooOmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEINOUYTECHUE MPAKTUICCKOW KOMIIOHEHTE COJIepKaHus oOydeHwus,
OPUEHTHUPOBAHHOM Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTEeIbHON  OpraHU3allny,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh crocobaMu u
YMEHHUSMHU aKTUBHOTO TIOJYYCHHS 3HAHUN W NMPUMEHCHUS WX B PEATBLHOW YKU3HU JUIS PEIICHHUS
MIPAKTUYECKHUX 3a71a4.

B cBsI3M ¢ 3THM TpW HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEC 3HAuCHUE
MIPHOOPETAIOT TaKue IIeNIN U 3aa4u, KakK:

aganTamnus  OOy4yarolmMXCs K  YCIOBHSM  JIMHAMHYHO  Pa3BUBAIOIIETOCS MU,
(dbopMHUpOBaHHE HWHTEIUIEKTYyaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUN),
HMMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W 00paboTku wHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NesITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TAaKKe JJIS OLEHKH C
MO3UIUHI IKOJIOTUYECKOI O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyuarouuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUA IO XHUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yueOHOW U Hay4yHO-TOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUIUXCS ACCOLMATUBHOTO U JIOTMUECKOTO MBIIIJICHHUS,
HaOMOATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTMYECKON HAmpaBIEHHOCTU
XUMHH, €€ BaXHOW pOJMM B  pEIIEHUH TJI00ANbHBIX  MpOOJNeM  palMOHAIBHOTO
MIPUPOIOTONE30BAHNUS, TOMOTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAK)KE MPUOOPETEHUS OIbITa UCTIOIb30BAHUS MOTYYCHHBIX 3HAHUM NIl IPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHOoM mnaHe cpemHero ooOiero oopazoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE PEAMETHI.



OO1mee 4uCIIO YacoB, OTBEAEHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero odpaszoBanusi, coctarisier 68 dacoB: B 10 xmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Heziemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPITAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e¢ ocHOBHBIE TOJOXeHUsA. CTpyKTypHbIE (OPMYJBl OpPraHMYECKHX BeEmIeCTB. [ omoJorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHU4ECKUX COSAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HAaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEILIECTB, HaOJIOEHUe U ONHMCAHWE JEMOHCTPALMOHHBIX ONBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MpU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psAx. MeTaH W 3TaH — MpocCTeHine
MIPE/ICTaBUTENN aJIKaHOB: (pU3Mueckre M XUMHYECKHE CBOMCTBA (peaklMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYEeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHHE, TOMOJIOTUUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MPE/ICTaBUTENIN AJKEHOB: (PU3MUecCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPaTalli{, OKUCIEHUS ¥ TIOJMMEPU3aliK), TOJTy4eHUEe U TPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTUICH —
MPOCTEHINNIA TTPEACTaBUTENh AJTKUHOB: COCTaB, CTPOCHHUE, (PU3NIECKHE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTYyICHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noayiexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJOPOJAMH,
MPUHAUICKAMMHI K PA3JIMYHBIM KJIacCaM.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOAYKTHI €ro nepepaboTKu.

DKCnepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3lamu miacTMacc, KayuykoB U pe3uHbl, kouekuuu «Hedptbe» u «Yroab», MoaenupoBaHue
MOJIEKYJ YIJIE€BOJOPOJIOB M TaJOr€HONPOU3BOJIHBIX, MPOBEACHUE NPAKTUYECKON paloTh:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WJIM MPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckue coeiHHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (peaklUMU C aKTUBHBIMU METaslaMH, TaJoT€HOBOJOPOJAMH, TOpPEHHUE),




npuMeHeHne. BoaopoiHele CBSA3M MEXIy MOJIEKYyJaMHu cuproB. JlelicTBUe METaHOJIa U 3TaHOJIa
Ha OpraHMU3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOoeHHE, (U3NYeCKue u
XMMHMUECKHE CBOMCTBA (B3aMOAEHUCTBHE CO IIEIOYHBIMUA METANIaMHU, KaueCTBEHHAs peaKLMs Ha
MHOTOAaTOMHbIE CHuUpThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOEHHE MOJIEKYJbl, (U3NYECKHME U XUMUYECKue cBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl U Kemouwvl. DOpMaNbAETHI, aUETadbACTHI: CTpOCHHE, (u3nyYecKkne u
XMUMHMUYECKHUE CBOWCTBA (PEaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHash KUCJIOTHI:
CTpoeHue, pU3NYecKre 1 XUMUYECKHE CBOMCTBA (CBOMCTBA, O0IIME JUIsl Kiacca KUCIOT, peaKus
sTepuduKanmm), MoyiydeHHe u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX APUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MpOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS] MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKUE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcunoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpoKEHHE TJIIOKO3bl), HAXO0XJECHHE B MPUPOJIE,
puMeHeHue, onosornueckast poib. ortocunTes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemionosa kak npupoanbie noiumepbl. CTpoeHne Kpaxmasia U LEJUTIOI03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3Y4YEHHs BEIIeCTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOOJIeHNEe U OMMCAaHHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoM wmemu(ll)), MHOroaTOMHBIX
cnupToB (B3ammMojeicTBre riuiepuHa ¢ ruapokcugom wmemau(Il)), ampaernmoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(Il), B3ammoneiicTBue
KpaxMaja C HOJIOM), IPOBEIEHUE MPAKTHUECKONW paldOoThl: CBOMCTBA pPAcTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, o0ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIecTBa WM NPOAYKTa pEaklUMU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCcoepKale OpraHndeckie CoOeqMHEHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIulMHA). buonoruueckoe 3HaUYeHHE
aMuHOKHUCIOT. [lenTump.

benku kak mpupoaHble BBICOKOMOJEKYSpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHas U
TpeTUYHass CTPYKTypa OeiakoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUAPOJU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX IPEBpaIleHUi: HaOIroeHUEe U
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKkyIsIpHBbIE COeANHEHHA

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3ALMU, CPEIHAs MOJEKyJaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH — MOJIMMEpU3aLus U MOJTUKOH ICHCAIUS.



OKCIIepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
o0pa3iaMu NpUpPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIpU M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (DaKkT, TUIOTE3a, 3aKOH,
Teopus, aHaJiW3, CHHTE3, KIacCUPHUKAIMs, TMEePUOAUYHOCTh, HAOIIOJACHNE, W3MEPEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUM YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUSI.

buonorus: kimerka, opranusMm, Omocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBA (OENKU, YIIIeBObI, )KUPBL, PEPMEHTHI).

['eorpadust: MuHEpasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHosorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIIME CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MaTEpPUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYYarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeIHEro oouero ooOpazoBaHUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BON HAyKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCSI B CBOEHM JESATENBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHYECKOTO
o0pazoBaHus;

HaJM4ue TMPaBOCO3HAHUS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIn4HOCTHBIE pPE3YyIbTAaThl OCBOEHHUS IMpenMera «XHUMHS» [TOCTUTAlOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOro
IpaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUJIAMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOIO CTAHOBJIEHUS
JTUYHOCTH 00YyJarOITUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEN, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00A3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBWJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIbHOCTHU MPH CO3/1aHUM YY€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [T03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYruX
IIPU QHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH 1A TENbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CThb Pe3yJbTaT JUIMTENbHBIX HaOI0JICHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

MHTepeca M T03HABaTEIbHBIX MOTHBOB B TMOJYYEHHH M TIOCIEIYIOIIEM aHalu3e
nH(OpMAIIUY O IEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEJACHUE W MMOCTYNKH CBOMX TOBAPHILEH C NO3MIMUHA
HPABCTBEHHBIX U MMPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIEHUsI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHMS [IEHHOCTH TMPAaBWJI WHIMBUIYAJIILHOTO M KOJUIEKTMBHOTO 0€30TaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I1IECTBEHHO TMOJIE3HOM, TBOPUYECKOM U APYTUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

HWHTEpeca K MPAKTUIECKOMY H3YUYCHHIO MPOQECCUi pa3InyHOrO Pojia, B TOM YHCIIE Ha
OCHOBE IIPHMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPpyJa U pe3yiabTataM TPyJA0BOH JACSITCIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHIYAIIBHOM TPAeKTOPUH OOpa30BaHUS,
Oyaymieit mpodeccu U peaau3alnui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEHN K XMMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBA;

6) 3K0JIOTNYeCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapakTepa HKOJIOTHYECKUX MpoOIeM, BIUSHHUS 3KOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE IPUPOTHON U COLIUATIBLHOU CPEIbL;

OCO3HaHHS HEOOXOAMMOCTHU MCIIOJIBb30BAHUS JOCTUKEHUM XUMHH Ui PELISHUS BOIIPOCOB
paIoOHaIBLHOTO MPUPOAOIIONB30BAHNUS;

AKTUBHOTO HEMPHUATHS JEHCTBHUIl, MPUHOCSIIMX BpEJ OKpYXKarollel HMpUpOJHOHN cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIAronmpUsTHBIE 3KOJIOTMYECKHUE IMOCIEICTBUS MpeApPUHUMAEMbIX
JEUCTBUI U NMPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NESITEeNbHOCTH  DKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMATBHOM MPAKTUKE, CIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UCOTIOTUH XeMOpoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CcHenuUKA XUMHUHM KaK HayKH, OCO3HaHUA €€ poiau B (HOPMHUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEJOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEpPHOCTEU M
pelieHny mpodieM COXpaHeHHUs TPUPOJTHOTO PaBHOBECH S,

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBUIM3AIMH: B €€
T'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBO,
DHEPreTHYECKON, TMHUIIEBOM M HOKOJOTMYECKON O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,



o0ecreyeHnn YCIOBHI YCIEITHOTO TPy/a U SKOJIOTUYECKA KOM(DOPTHON KU3HU KaXKAOTO YieHa
0O0IIIECTBA;

€CTECTBEHHO-HAy4YHOM TI'PAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB II03HAaHUS,
UCTOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
YMEHUS AeTaTh 000CHOBAHHBIE 3aKITIOUEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJBIO ITOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON ACSATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHMW IO XUMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM TpylJa B pa3IMuHbIX cdepax mnpodeccuoHaIbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XuUMHUS» Ha YpOBHE
cpenHero oOmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble 75 (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUIMHAPHBIE
(MexTnpeMeTHbIE) 00LIeHAYYHbIE TOHITHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAyYHO ! KapTUHBI MHUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BEIICCTBO,
SHeprus, sBJCHHE, MPOLECC, CUCTeMa, Hay4HbIN (akT, NPHUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, Ucciel0BaHne, Ha0MI0IeHe, U3MEPEHNE, IKCIIEPUMEHT U JIpyTHe);

yHHUBepCcalbHble  yueOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIC), obecrieunBarone GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIHOM KOMIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOy4aloIIMXCS  MCMOJb30BaTh  OCBOEHHBIE — MEXAMCLUUIUITMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUS U YHHUBEpCaJbHbIE YydeOHbIE IEMCTBHS B IO3HABATEIbHOU U
COLIMANILHON MPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBUSMU.

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh U aAKTYyaJU3UpOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNIATh LN JeATEIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHM HUX JOCTIKCHHUS,
COOTHOCHUTH PE3YyIbTAThI ACATEIHHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YCTaHAaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIIME MOHSITUS I 00BACHEHUS OTJENIbHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KiTacCU(DUKAIIMK BEIECTB M XUMUYECKUX PEaKIIHii;

yCTaHABIUBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SBICHUSIMH;

CTPOUTH JIOTUYECKUE pacCykAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHHSIX, (GOPMYTUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCe MO3HAHUS, UCIOJIb3YyeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOICIbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XUMHUYecKas ¢GopMyna, YpaBHEHHE XUMHUYECKON peakuu — TMpU pEeHIeHHd Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIC MOJENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKITUH.



2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINN;

dbopmynupoBaTh IEeTM M 3aJaud  HMCCJIEIOBAaHUS, HCIOIb30BaTh IOCTABICHHBIE M
CaMOCTOSTENIBHO CPOPMYTUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
st POPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXK/ICHUI,

BJIQJICTh HAaBBIKAMH CAMOCTOSTEIIHOTO IUIAHWPOBAHUS ¥ TIPOBENCHHS YUYEHUYECKUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBISTE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOIOB pPEHICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pa6ora ¢ unopmanmeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHMKAX WHPOpPManuu (HAYIHO-TIOMYJIsIpHAs
JTUTepatypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMOcoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3TUYHBIX BUAOB W (OpPM TMpencTaBieHHs, KPUTUYECKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMynHpOBaTh 3aMpochl W TPUMEHATH DPA3IUYHBIE METOIBl TPU TIOMCKE W OTOOpe
nHpopmalny, He0OXOAMMOM /7Sl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BAHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBbHYIO (JOpMY MpeICTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAy4yHBIH SI3bIK B KAauecTBE CpPEACTBA IpH paboTe ¢ XUMHUYECKOM
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPECTBA HATTISIAHOCTH.

OBnajgeHHe YHMBePCAJIbHBIMH KOMMYHHMKATUBHBIMH el CTBUSIMU:

3a/laBaTh BOIPOCHI [0 CYILIECTBY OOCYXIaeMOW TEMbI B XOJi¢ AHANOra W/WIKM JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C IPE3eHTAIMeil pe3yabTaTOB MO3HABATEIBHOMN NESATENBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTA, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJdbTaTaM MPOBEAEHHBIX
UCCIIeIOBAaHUM MMyTEM COTJIACOBAHMSI MO3ULIUN B X0/1€ 00CYKJIEHUSI 1 0OMEHa MHEHUSMU.

OBiajeHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO IMO3HABATENIBbHYIO NEATEIbHOCTb,
ompezenss €€ LEeMM U 3aa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeaaraeMblii aJropuT™ ACWCTBUI MPH BHINOJHEHUH YU4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIOCOO MX pEIIeHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JAEATEJIbHOCTM Ha OCHOBE CaMOaHalW3a |
CaMOOILIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

Hpe,[[MeTHLIe PE3YyJIbTAaTbl OCBOCHUS KypCa «Opr AHUYCCKAasd XUMUS» OTPAKALOT:



C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHWMHUYECKOH COCTaBIIAIONICH eCTECTBEHHO-
HAyYHOH KapTHHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBICHHH NPUPOAbI, B (PopMHUpOBaHHH
MBIIUICHUSI W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM s
peleHusl MPaKTUYECKUX 3aJad M OSKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOM XMMHMYECKMX 3HAHHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, AJIEKTPOHHAsE 000J0YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpami€HHasl), MOJIb, MOJSpHAsi Macca, MOJSAPHBIA OOBEM, YIJIEPOJHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, pPaguKal, H30MEpHUs, U30MEpbl, TOMOJOTHUYECKHH pSJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJIEpKAIINE COSAMHEHUSI, MOHOMEp, TOJIMMEp, CTPYKTYpHOE
3BEHO, BRICOKOMOJIEKYIISIPHBIE COCIMHEHNS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTaHUYECKUX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XUMHH;, MHPOBO33PEHYECKHE 3HAHMSA, JISKAIIEe B OCHOBE MOHWMAaHUS
MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTHYECKHE CBEIEHHS O CBOWCTBAX,
coCTaBe, MOJyYeHUH M 0€30TIaCHOM MCTIOJIb30BAHUH BAKHEUIITX OPTaHMUECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH MesITeTbHOCTH YeJIOBEKa;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKA TIOHSTHH, YCTAHABINBATh
UX B3aHMMOCBS3b, HCIIOJIF30BATh COOTBETCTBYIONIHE IIOHSATHS MTPUA OTIMCAHUH COCTABAa, CTPOCHUS H
MPEBPAICHUN OPTAHUYECKUX COCTUHECHU;

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIHKY JUISI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAMIEHHOH) (OPMYII OPTaHUIECKUAX BEIIECTB
Y YpaBHEHHH XMMHUYECKUX PEAKINH, N3TOTaBIMBATh MOJEIH MOJIEKYJl OPTaHHYECKHX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAaHHOCTh YMEHHMM yCTaHABIMBATh MPUHAICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO MX COCTaBY U CTPOCHHUIO K OMNpeIeNEHHOMY KIacCy/Tpymmne COeAUHEHUN
(yrneBonoponpl, KHUCJIOPOJ M  a30TCOAEpIAalllhe COEIWHEHHUS, BBICOKOMOJIEKYIISIPHBIC
COCIMHCHMS), N1aBaTh MM Ha3BaHUs 1Mo cuctemarudeckoir HomeHkiatype (IUPAC), a Ttakxke
MPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTUJICH, ASTHICHIJIUKOJb, TIULEpHUH, (eHoN, ¢GopMaibAerui, aleTaabIerui, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTE€apUHOBAs KHUCIIOTa, TIIOK03a, (PYyKTO3a,
KpaxMmal, IeJUTI0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BHUJBI XUMUYECKOM CBS3HM B OpPraHMYECKHUX
coeMHEHUSX (OJIMHAPHbBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OPraHUYeCKHUX
BemecTB A. M. byriepoBa st 00bsCHEHUSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh COCTaB, CTpoeHHE, (UINYECKUE U
XMMHUYECKHE CBOWMCTBA TUIIUYHBIX MPEACTaBUTENEH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB
(MetaHn, STaH, STWJICH, MPONWJIEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIMLIEPUH, (EHOJI, alleTalbAeTH, MypaBbiHas U YKCYCHas
KHUCJIOTHI, TJIOKO3a, KpaxMal, LEeJUI0NI03a, aMUHOYKCYCHas KHUCIOTa), WUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXAY HMMM YPaBHEHUSMHU COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIMi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHHUKH YIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, yrosib), CHOCOOBI MX NEPepadOTKH M MPAKTHUECKOEe MPUMEHEHUE
MPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YpPaBHEHHIM
(Maccel, 00bE€Ma, KOJMYECTBA MCXOJHOTO BELIECTBA WJIM MPOJAYKTa PEAKLIHUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 HCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIINN);



c(hOpPMHUPOBAHHOCTh YMEHUU BJIAQJIETh CHCTEMOU 3HAHWUN 00 OCHOBHBIX METOJAaX HAy4HOTO
MO3HAHMS, UCIOJIb3yeMbIX B XUMHUHM TPHU HU3yYEHUHU BEHIECTB U XUMHUYECKUX SIBJICHUU
(mabnroseHue, W3MEpPEHUE, OSKCIIEPUMEHT, MOJCIMPOBAHKE), WCIOIh30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUsAX, CB3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMECHHI COOJIFO/IATh MpaBUiIa IMOJIb30BAHUS XUMHUYECKOW MOCYION U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKe MPaBHiia OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBHITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(TIpeBpalleHusi OPraHUYECKUX BEIECTB IPH HArpeBaHHH, MOJYUYCHHUE STUICHA M U3YYCHHUE €ro
CBOWCTB, KAUECTBCHHBIC pPEAKIMH OPraHMYECKHX BEIECTB, JIeHATypauus OEJIKOB MpHu
HarpeBaHWH, [BETHBIE PEaKIMM OETKOB) B COOTBETCTBHH C MPaBUJIAMHU TEXHHKH 0€30MaCHOCTH
Mpu O0pallleHUH C BEMIECTBAMU M JAOOPaTOPHBIM O0OPYIOBAHHEM, MPEACTABISTH PE3YyIbTaThl
XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3amucCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUNA U
(hopMyIHpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYI0 HWH(OpMaIuio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaru, UHTEpHET U IpYTrux);

chOpMUPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJIa JKOJOTUYECKH IIEJIEeCO00pa3HOro
MOBEJICHNUsT B OBITY W TPYJAOBOM JAESITEIBHOCTH B IIEJISIX COXPAHEHUS] CBOETO 3/I0POBBSI U
OKpYXaloIel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKWBBIE OPraHU3MBI
OTpeeNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMmbica mokazarens [IJIK, mosicuaTre Ha
npuMepax CrocoObl YMEHBIIIEHUS W TPEIOTBPAICHUSI UX BPETHOTO BO3JECHCTBHS HAa OPraHu3M
YeJI0BEKa;

JUig 00ydaroUuuxcs C OrPaHUYCHHBIMH BO3MOXHOCTSMHU 3J0POBBSI: YMEHHE NPHUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins nis 3anucu xumudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1ncpp )
NPOrpaMMblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COeIMHEHUN A. 3
M. bytiepoBa
Hroro no pazneny 3
Paspnen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbI — AJTKaHbI 2
9 HenpenenbHble yrieBo10pObl: AKEHBI, 6 1
) aJIKaJINCHBI, aJIKUHEI
2.3 ApOMaTHYECKUE YTIIEBO0POIbI 2
54 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB U 3 1
' UX mepepadboTKa
Hroro no pazneny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cnuptel. DeHon 3
39 Anbnerunpl. KapOoHOBBIE KUCTOTHI 7 1
) CrnosxHble 3(upbl
3.3 YriaeBoasl 3 1
Hroro no paszneny 13

Pa3nes 4. Asorcoaepskamue OpraHu4ecKue cCoeJuHeHUs1

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3




Hroro no pazneny

Paspgen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




IHOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer opraHn4ecKkoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpOEHHUSI OPraHUYECKUX
coenuHenuit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHHU A

[IpencraBnenue o Kiaccuuxanuu
opraHuueckux BemiectB. Homenknatypa
(cuctemaruyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPraHMYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH — OpocTeuIme
MIPE/ICTAaBUTENIH AJIKAaHOB

AJIKEeHBI: cOCTaB U CTPOCHUCE, CBOMCTBaA

DTWIEH U MPONUJIEH — MPOCTEUIINE
MIPE/ICTaBUTENIH AJTIKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue
STHJICHA U U3yUYEHHE €r0 CBOHCTBY

Anxanuensl. byranuen-1,3 u
MetunOyraauen-1,3. [lonyuenue
CHUHTETHYECKOTO KayuyKa U PE3UHbI

10

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUH,
TOMOJIOTHYECKHUI pAA. AI_IeTI/IJ'IeH —
HpOCTCfIH.IHfI MMPpEACTAaBUTCIIb AJIKUHOB

11

Brrunciaenus mo YPaBHCHUIO XUMHYECKOMN




peakinuu

Apenbl: 6eH30:1 U TOJIyoJ. TOKCHYHOCTh

12
apeHOB

13 ['enernueckas cBs3b YIiI€BOJOPOJIOB,
MIPUHAUIEKATUX K Pa3JIMYHbIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[TpupoiHBIE NCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeQTh U TPOAYKTHI €€ nepepaboTKu

16 KonTtponpHas padoTa mo pasaery
«YTI€BO10POIBD)

17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BoopoaHas cBs3b

13 MHoroaToMHbI€ CIUPTHI: ATUICHTIIUKOIb U
TIIALEPUH

19 ®deHo: cTpoeHue MOJIEKYIIbL, ¢buznueckue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunpl: popMaibaerua u
areTanpaeru. AeToH

71 OAHOOCHOBHBIE Mpe/ieNibHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAsl U YKCYCHasI

2 [IpakTrueckas pa6f)Ta Ne 2. «CpoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»
CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK

23 MIPEICTAaBUTENH BBICIINX KapOOHOBBIX
KHCIIOT

4 Mpl1a Kak coyu BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE IENCTBUE

75 CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE

Kap6OHOBLIX KHUCJIOT. FI/I)IpOJ'II/B CJIOXKHBIX




3¢upoB

JKupsr: runposns, npuMeHeHue,

26 1
OMOJIOTHYECKAsl POJIb KHUPOB
VYTraeBobl: cocTaB, KiaccuuKarus.

27 Baxueline npeacTaBuTeNu: IiI0K03a, 1
¢bpykTO3a, caxapo3a

’3 Kpaxmai u 1memumrono3a Kak mpupoTHbIe 1
TTOJTUMEPBI
KonTponbHas pabota no paszaeny

29 «Kucnopojcoepxaiiyue opraHi4ecKue 1
COCITMHEHUS

30 AMUHBI: METHUJIAaMHUH Y aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(pOTepHBIE

31 OPraHM4YeCKUe COEANHEHHUS, NX 1
ouonornyeckoe 3HaueHue. Ilentuanl

32 benku xkak mpupoiHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUSI

33 OcHOBHbBIE IOHATUS XUMHH } 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN
OcHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH. 1
[InacTmacchl, KaydyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLUECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 10 knace/ Pymsutuc I'.E., ®enpavman @.I'., AknmonepHoe oomectBo «M3narenscTBo «IIpocBenicHmer

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

* Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'., AknimonepHoe o6mectBo «M3narensctBo «IIpocserienue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka [IOK
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