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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma 1mo XMMUM Ha YpPOBHE CPEIHETO 00IIero 00pa3oBaHus pa3paboTaHa HA OCHOBE
®enepanpHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepannuny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (enepanbHON 00pa30BaTeIbHOW MPOTrpaMMbl CpPEeIHEro
obmero o6pazoBanus (POIlI COQO), npexacraBineHHbx B DenepaabHOM TOCyIapCTBEHHOM
obpazoBatenbHOM cTanaapre COO, ¢ yuérom Konrenmuu npenogaBaHus yuyeOHOTO MpeameTa
«Xumus» B o0Opa3oBareibHbIX opraHuzauusx Poccuiickoil @enepanuu, peaau3yrOLIMX
OCHOBHBIE 00pa3zoBaTeJbHbIE MPOIPAMMBI, M OCHOBHBIX MOJOXeHUH «CTpareruu pa3BUTHS
Bociutanust B Poccuiickoit ®epeparmu Ha nepuox go 2025 ronma» (Pacmopsbxenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJOB K pa3paboTKe MporpaMmbl MO XHUMHH, K OIpEIEICHHIO o00Ien
CTpaTeruu 0Oy4eHUs, BOCIIMTAHUS U PAa3BUTHUS O0YYaIOIIMXCS CPEICTBAMU YUYEOHOro MmpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHILENTYAJIbHBIE TTOJOKEHUS
OI'OC COO o B3anMOOOYCIIOBIECHHOCTH IEJICH, COACp)KaHMs, PE3yJbTaTOB OOydYeHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITY CKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, IIOJy4yaeMO€ BBITYCKHHUKaMU  0011e00pa3oBaTeabHOM
OpraHu3aluM, SBISETCd HEOThEMJIEMOM YacTbio HX 00pa3oBaHHOCTH. OHO  CIIyKUT
3aBEpIIAOLINM 3TAllOM PEAIM3aLUU HAa COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEN, TPHUCYIIUX IEJOCTHONH CHUCTEME XHUMHUYECKOro 00pa3oBaHUsA. OTH IIEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB INPHPOJIbL, (POPMUPOBAHMS MHUPOBO33PEHHS M OOLIEH KyJIbTYpbl
YeJIOBEKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MpUpPOIHON cpere. Peanusyerca xumuueckoe oOpa3oBaHue 00y4arOUIMXCsS HA YPOBHE CPEIHETO
o01miero o0pa3oBaHMs CpeACTBaMHU y4eOHOTO MpeaMeTa «XUMHs», COJEpKaHUe U MOCTPOCHUE
KOTOPOTO ONpeZesieHbl B IMporpaMme MO XHMHUH € Y4YETOM CHEIU(PHUKH HAYyKH XUMUH, €&
3Ha4YeHUs B MO3HAHUM NPUPOJIBl U B MaTEpHUAIbHOM KU3HU OOLIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Lesneld W MPUHIUIIOB, XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIero
oOpa3oBanus B Poccuiickoit denepaunu.

XuUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyro pojib B COBPEMEHHOMN
LIUBWIN3ALUHU, B CO3JaHMM HOBOHM 0a3bl MaTepuanbHOM KylbTypbl. OHa BHOCUT CBOW BKJIA[ B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, B CO3[JaHUE LIEJIOCTHOTO INPEICTaBICHUS
00 OKpy’KarollleM MUpe KaK O €IMHCTBE MPUPOABI U YeJIOBEKa, KOTOpoe GOpPMUPYETCs B XUMUU
Ha OCHOBE ITOHMMAHHS BEILIECTBEHHOI'O0 COCTaBa OKPY>KaIOILEro MUpa, OCO3HAHMs B3aUMOCBS3H
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOAEHCTBYST € JpPYTMMH €CTECTBEHHBIMH HAayKaMM, XUMHUS cTaja
HEOThEMJIEMOW YacTbl0 MHUPOBOM KYJbTYpbl, HEOOXOJIHWMBIM YCJIOBHEM YCIEIIHOrO Tpynaa Hu
KHU3HM KakJoro wieHa oOmiectBa. CoBpeMeHHas XMMMs KaK HayKa CO3HMJATellbHasl, KaK HaykKa
BBICOKMX TEXHOJOIHMH HaIlpaBiieHa Ha PELICHHE III00aIbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUSA
YEeJIOBEUECTBA — CHIPHEBOM, JHEPTETUYECKOM, MHUIIEBOM, AIKOJIOTHYECKON OE30MacHOCTH U
OXPaHbl 3J0POBbSI.

B cootBercTBMM ¢ OOIMMH LEISMH M NPHUHLIUAIAMH CpPEAHEro o0miero odpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi YPOBEHb U3yUEHUS) OPUEHTUPOBAHO
IIPEUMYILIECTBEHHO Ha OOLIEKYJbTYPHYI MOJArOTOBKY OOYydaroIIMXCs, HEOOXOAMMYIO UM s
BBIPAOOTKM MHUPOBO33PEHUYECKHX OPUEHTUPOB, YCIICHIHOTO BKIIOYEHHS B JKU3Hb COIMyMa,
MIPOAOIKEHHs 00pa30BaHuUs B pa3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapnstomuMu  npeamera «XUMHUs» SBISAIOTCA 0a30Bble Kypchl — «Opranudeckas
xuMus» U «O011as 1 HeOpraHu4yeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX



SIBJIIFOTCS. OCHOBBI 0a30BOM HAayKH: cUCTEMa 3HAHUHN 10 HEOPraHUYECKOH XUMHHU (C BKIIOUEHUEM
3HaHU# U3 o0uIel XuMHUM) U opraHndeckoil xumuu. GopmMupoBaHue JTaHHONH CUCTEMbI 3HAHUN
IpU M3YYEHUH NpeaMeTa 00ecleyuBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEILIECTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPHH XUMHUHU.

CrpykTypa conepxxanus KypcoB — «Oprannyeckas xumus» U «OO11as 1 HeopraHuyecKas
XUMUS» c(hopMHpoBaHa B MpOrpaMMme MO XMMHUU HAa OCHOBE CUCTEMHOIO IMOAX0/a K M3YUYEHUIO
yueOHOro marepuasa ¥ OOyCIIOBJI€Ha HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMSI OPraHWYECKHUX COCIMHEHMM, a
TAaK)K€ Ha YPOBHE CTEPECOXUMHUYECKUX U IEKTPOHHBIX NPEACTABICHUN O CTPOCHUM BEILECTB.
CeeneHusi 00 M3y4yaeMblX B Kypce€ BEIECTBaxX JAOTCS B Pa3BUTHM — OT YIJIEBOAOPOIOB A0
CJIO)KHBIX OMOJIOTMUYECKM aKTUBHBIX COEIMHEHMHA. B Kypce opraHmdeckoil XMMHHU IOJIy4HaroT
pazBuTHe CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs MEpBOHAUYATHHBIC
MIPE/ICTABICHUS] O XUMUYECKON CBA3M, KJIACCU(PUKALMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHUS, O XMMUUECKON PEaKIIUH.

[lon HOBBIM yrjioMm 3peHus B mpeamere «XuMus» 0a30BOr0 ypOBHS pPaccMaTpPHBACTCS
M3Y4YEHHBII Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETUYECKUH Marepual Hu
(akTOJIOTMUECKUe CBEJICHHUs O BEILECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHMYeCcKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTaBISIETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEPUOJUYECKOr0 3aKOHA C OOLIETEOPEeTHYECKUX M METOA0JIOTMYECKHX IO3MLUH,
riry0xe MOHSATh HCTOPUYECKOe H3MEHeHHe (YHKIMHA 3TOro 3aKkoHa — OT 00oOIaromei 1o
OOBSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunast cucreMa 3HaHMN O Ba)KHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHNH, a TAK)KE O XMMUUYECKUX PEAKIMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTAX IMPOTEKAHUS
nononHsieTcss B kKypcax 10 w11 KiaccoB »neMeHTamMu  COAEpKaHUSA, HWMEIOIUMHA
KyJIbTYpOJIOTHUECKUH M TPHUKIAJHONW XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHHUMAHUIO
B3aMMOCBSI3U XMUMHM C JApPYTMMH HayKaMH, pacKpblBalOT €€ pojib B II03HABaTEIbHON U
MPaKTUYECKON JESATEIBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBa)KEHUS K Ipoleccy
TBOpPYECTBA B 00JACTH TEOPUM M MPAKTUUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NMPOOJIeMaX, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATE MH(OPMALMIO U NPUMEHATh €€ JUIsl MONOJHEHUs 3HAHUM, pPEeLIeHUs
HHTEJJIEKTYyaJIbHBIX U 3KCIEPUMEHTAJIbHBIX HCCIIEN0BAaTENbCKUX 3a1ad. B 1enoM coxep:kanue
y4eOHOro npeaMera « XUMUs» JaHHOTO YPOBHS U3yU€HUSI OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4aromuXcsi MUPOBO33PEHUYECKON OCHOBBI AJIl MOHMMAaHUS (QUIOCOPCKUX HIEH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTraHMYECKOr0 M OPraHUYEeCcKOro Mupa, 00yCIOBICHHOCTb CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHHUEM, ITO3HABAEMOCTb IPUPOJIHBIX SIBJICHUM ITyTEM DKCIIEPUMEHTA
U pelleHus] NPOTHBOPEUYMH MEXAYy HOBBIMHM (JaKTaMH U TEOPETUYECKHMMHU IPENNOChUIKaMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takxke MpodseM cOepexeHus
JHEPreTUYECKUX PECYPCOB, CBIPbsl, CO3JaHHsl HOBBIX TEXHOJIOTUI U MATEPUAJIOB.

B nmnnane pemeHuss 3amady  BOCHHUTAHUS, PA3BUTUS W COLMANIM3ALMU  OOYYaIOIIMXCS
MPUHATBIE IPOrPAMMOM MO XUMHUHU IOAXOABI K OIPEACIICHHUIO COAEpPkKAHUSA U IOCTPOCHUS
IpeaMeTa MpeaycMaTpuBalOT (OPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX IEHCTBHH, MMEIOLIUX
6a30Boe 3HaUEHHE JUI pa3IMYHBIX BUJOB JIEATEILHOCTH: PELICHUs MPo0JeM, MOUCKa, aHaInu3a U
00paboTku HMHPOpMALMH, HEOOXOIUMBIX JUIsi TNPUOOPETEHUs OINblTa MPAKTUYECKOW U
HCCIIEI0BATENIbCKON ACATEIbHOCTH, 3aHUMAIONIEH BA)KHOE MECTO B IIO3HAHUN XUMHHU.



B npakTtuke npenojaBaHus XMMUHM KaKk Ha ypOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHus, Tak U
Ha YpOBHE cpenHero oOmiero oOpa3oBaHUs, TMPU  ONPEACICHUH  COAepIKaTeIbHON
XapaKTePUCTUKU I1eJieH HM3y4YeHHUs] MpeaMeTa HaIpaBICHHUEM IEPBOCTETICHHOW 3HAYUMOCTHU
TPaIULUMOHHO Tpu3HAETCsT (GOPMUPOBAHHME OCHOB XHMHUYECKOW HAyKu Kak obsactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW [EATEIbHOCTU 4YEJIOBEKa M KaK OJIHOTO W3
KOMITOHCHTOB MHPOBOH KyInbTyphl. C METONMYECKON TOYKM 3pEHHS TAaKOW TMOAXOA K
OTIpEICNICHUIO 1eJIeH 3YUYEeHHS MIPEeIMETa SIBISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IENSIMU HM3Y4YeHHS TpeaMeTa «XuMHus» Ha
6a3oBoM ypoBHe (10 —11 xJ1.) ssBISIOTCS:

e (GOpMHpPOBAaHHME CHCTEMBl XHMHUYECKMX 3HAHUN KaK Ba)KHEHIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpA, B OCHOBE KOTOPOI JiekKaT KIFOUYEBbIC MOHSATHS,
(dyHIaMEHTATbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE sI3bIKA HAYKH, YCBOCHHE U
MOHUMAaHHUE CYUIHOCTH JOCTYIHBIX OOOOILIEHUII MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHUE IPEACTABICHUI O HAyYHBIX METOJAX MMO3HAHUS BELIECTB U
XUMHUUYECKHX peakluid, HeOOXOIUMBIX ISl TPHOOPETEHUSI YMEHUI OpUEHTUPOBATHCS B
MUPE BEIIECTB U XUMHUYECKUX SBICHHMA, UMEIOIINX MECTO B MPUPOJIEC, B MPAKTUUICCKOMN H
IMOBCEAHEBHOM KH3HU,

® pa3BUTHEC YMCHHA W CHOCOOOB JEATCIBHOCTH, CBS3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XHMHMYECKOTO OHKCIEPUMEHTa, COOJIOJCHUEM MpaBuil 0Oe30MacHOro
oOpalieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, comepikaTesibHasi XapaKTepUCTUKa Teeil U 3a7a4 U3y4eHUs peMeTa B
MporpaMMe Mo XMMUHU YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU
B CHCTeMe cpeaHero oobmiero ooOpazoBanusi. CeroiHs B MpENoJaBaHUHW XUMHUU B OoJjbIei
CTEMEHW OTHAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJACp)KaHUS OOydYeHHs,
OPUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHMKA OOIIEOO0pa30BaTeNbHONW  OpraHU3alNu,
BJIQJICIOIIETO HE HA0OpOM 3HAHWMU, a (DYHKIIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TMOJTYYEeHHsI 3HAHUI U MPUMEHEHHs] UX B PEAIbHOM >KU3HU AJIs pellleHus
MPAKTUYECKHUX 3a]1a4.

B cBa3u ¢ 3TMUM Tpu HM3y4YeHUM TmpeaMera «XHWMHsS» JOMHHUPYIOIIEE 3HAYCHHE
MPUOOPETAIOT TaKKE LENH U 3a]aui, KaK:

aganTanus OOyYaroIMXCS K  YCJIOBUSM  JUHAMHYHO  Pa3BUBAIONIETOCS  MHpA,
(bopMuUpOBaHHE MHTEIUIEKTYalbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K caM00Opa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO TPAMOTHBIX pEUICHHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEICCTBAMH U UX MPUMEHEHUEM;

dbopmupoBaHre y OOYy4YaIOIMIMXCA KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHITUH),
MMEIOIUX YHUBEPCATbHOE 3HAUCHHE JJIs Pa3IMYHBIX BUJIOB IEATEIHLHOCTHU: PEUICHUs MPoOieM,
MOWCKa, aHaIM3a W 00paboTKH WHPOpPMAIUU, HEOOXOTUMBIX JUIsI MPHOOPETEHHUS OIbITa
NEeSTENbHOCTH, KOTOpasi 3aHMMAaeT Ba)XXHOE MECTO B MO3HAHWU XHWMUH, a TaKXke I OLIEHKH C
MO3UIUH IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpPraHM3M 4YeJIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00y4JaroIIUXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE 3HAHUS 1O XUMHH B
COOTBETCTBUH C )KM3HEHHBIMU IMOTPEOHOCTAMH, UCIIOIH30BATh COBPEMEHHBIC MH(POPMAIIHOHHBIS
TEXHOJIOTHH JIJIsl TOMCKA M aHaliu3a y4eOHOU U HAyYHO-TIOMYJISIpHON HH(POPMALIUU XUMHYECKOTO
COJICpKAHUS;



(dbopMupoBaHre U pa3BUTHE y 00YYAIOIIMXCS aCCOLUATUBHOTO M JIOTMYECKOTO MBIIIICHNUS,
HAOMIOATEeNbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHIH XUMUYECKOTO SKCIIEPHMEHTA;

BOCHHTaHHE Yy OOydarommxcs yOeXIEHHOCTH B T'YMAaHHUCTHYECKOW HalpaBlICHHOCTH
XUMHM, €€ BaXHOW PpOMM B  PEUICHHH TIJI00AJbHBIX MpOOJIEeM  palOHAIBLHOIO
MIPUPOJIOTIONBE30BAHMSA, TOIMOIHEHHSI SHEPTreTHYECKUX PECYPCOB M COXPAaHEHUs TPHUPOIHOTO
paBHOBECHS, OCO3HAHHMA HEOOXOIUMOCTH OEpEeKHOrO OTHOUICHUS K TPHPOAE H CBOEMY
3JI0pOBBIO, a TaK)Ke€ MPUOOPETEHHUS OMBITA MCIIOJIB30BAHUS MOJYUYEHHBIX 3HAHUHU JUISI IPUHATHUS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYCCKIMH SIBJICHUSIMHU.

B yueOHOM mnane cpermHero oOmiero o0pa3oBaHUs MpenMeT « XUMUs» 0a30BOr0 ypOBHS
BXOJHT B COCTaB MPeIMETHOH 00sacTu «EcTecTBeHHO-HaYYHBIE ITPEIMETHI».



COJAEP/KAHUME OBYYEHUA
10 KJIACC
OPT'TAHUYECKAA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipenmer opraHnueckoil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJYUYECHUU
HOBBIX BEILECTB U MaTepuaioB. Teopus cTpoeHus: opraHndeckux coequnennii A. M. bytieposa,
e€ ocHOBHBIe TOJOXeHUsA. CTPyKTypHble (OpPMYIJIBI OpraHMYECKHX BeIIeCTB. [ omoiorus,
n3oMepusi. XUMHUYeCcKasi CBSA3b B OPraHNYECKUX COEIMHEHUSX — OJIMHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o0  kiaccupUKalMU  OpraHudeckux  BemiectB.  HomeHnknarypa
OpraHMYECKUX COEIMHEHUN (cucTeMaTtuyeckas) M TpUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIIMX
IIPEICTABATENEH KJIACCOB OPraHNYECKUX BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YUYEHMsI BEIIECTB U UX NPEBPALLEHUI: 03HAKOMIIEHUE C
o0Opa3LiaMu OpraHWYeCKUX BELIECTB U MaTepHajaMU Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ
OpPraHMYeCKUX BEIIeCTB, HAOIIOJAEHHWE U ONMCAaHUE JAEMOHCTPAMOHHBIX OIBITOB IO
MPEBpAILEHUIO OPraHMUYECKUX BEIIECTB PH HarpeBaHUHM (IUIaBJICHUE, OOYTIMBAHKUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBL: COCTaB M CTPOCHHE, T'OMOJIOTMYECKHH pAx. MeTaH M 3TaH — HpOoCTenlIne
MPEICTABUTEIN AJIKAHOB: (U3MYECKHE M XHMHUYECKHE CBOMCTBa (peakuuu 3aMeIleHus |
TOpEHHUs), HaX0XKJICHUE B IIPUPO/IE, TIOTyYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUI psf. DTHIEH U MPONUIEH — MPOCTEUIINE
MPEICTABUTEIN AJIKEHOB: (U3WYECKHEe M XWMHUYECKHE CBOMCTBA (pEeakiuy THUAPUPOBAHHSA,
raJloreHUPOBaHUs, TUApaTallui, OKUCIIEHHS U TIOJIMMEPHU3aluN), T0Jy4YeHHE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metunOyrtanuen-1,3: cTpoeHue, BaKHEHMIINE XMMUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETHYECKOTO KaydyKa U PE3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMUYECKUH psn. ALETWieH —
MPOCTEUIINIA MPeICTaBUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuu ruipupoBaHus, raJOreHUPOBaHUs, TUAPATALIIH, TOPEHUS ), TOJIyY€HHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3MUYECKHME U XHMHUYECKHE CBOMCTBa (peakuuu
raJIOTCHUPOBAHUSI U HUTPOBAHUsA), MOIydYeHHE WU IpPUMEHEHHe. lonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyecKkue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUs), NOJYUeHUe U
npumeHnenue. TOKCHYHOCTb apeHOB. Il'eHeTHueckass CBA3b MEXAYy YIJIEBOJIOPOAAMH,
MPUHAJIKAIUME K Pa3InYHbIM KJIacCaM.

[IpupoaHble UCTOYHUKH YITIEBOIOPOJOB. IIpuposHblii ra3 v MomyTHbIE HE(TAHBIEC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HEPTHU: NEeperoHkKa, KpPEeKUHT
(TepMuyeckuil, KaTamuTHUECKUit), mupoaus. [IpoaykTel nepepaboTku HEPTHU, X NPUMEHEHHUE B
HPOMBIIIJIEHHOCTH U B ObITY. KaMEeHHBIH yroJib M MPOAYKTHI €ro nepepadoTKu.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, komiekuuu «Hep1b» n «Yromaw», MoaenrpoBaHue
MOJIEKYJl YTJIEBOJIOPOJIOB U TaJOr€HOMPOMU3BOJHBIX, NPOBEJECHHE NPAKTHUYECKOW pPabOTHhI:
MOJIy4E€HHE ATUJIEHA U U3yYEHHUE €TO CBOMCTB.

Pacuérturie 3amaun.

Bbuncienuss mo ypaBHEHUIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYeCTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTa pEaKUMHU IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WM IPOJLYKTOB PEAKIINN).

Kucnopoacoaep:xammue oprannyeckue coeJuHeHUs!




[IpenenvHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHUE, (U3HUECKHUe Hu
XMMUYECKHE CBOMCTBA (peakuMu C aKTUBHBIMH METajslaMH, TaJoreHOBOIOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoiHble CBSA3U MEKIY MOJIEKYJIaMu cUpTOB. JlelficTBUe MeTaHoa U 3TaHOJIA
Ha OpraHHU3M 4YeJIOBeKa.

MHoroaToMHble CHUPTHI. OTUJICHIVIMKOIb W TIUIEPUH: CTpOeHHe, (u3nyYeckue u
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO MIEIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peaklus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHnu3Mm uenoBeka. llpuMeHeHue riHIepuHa U
STWJICHIJIUKOJIS.

@®eHod: CTpOEHHE MOJEKYJNbl, (U3NYECKHe M XHUMHUYecKue cBoicTBa. TOKCHYHOCTH
(denona. [Ipumenenue denoa.

Anbneruasl U kemowuwl. DopManbaerusl, aueTAIbICTU]: CTpPOCHHUE, (u3MUeckue u
XMMHUYECKHE CBOWCTBAa (pEeakIUu OKHUCJIEHHUS U BOCCTAHOBJICHUS, KayeCTBEHHBIC PEAKIIHH),
II0JIyYE€HUE U IIPUMEHEHHUE.

OAHOOCHOBHBIE MpenebHble KapOOHOBbIE KUCIOTHl. MypaBbuHas M YKCYCHasi KUCIJIOTBI:
cTpoeHue, pu3ndeckue 1 XUMUYeCKre CBOMCTBA (CBOICTBa, 00IIKE /I Kilacca KUCIIOT, PeaKIis
TepupUKaMM), TONydeHHe u mnpuMeHeHue. CreapuHOBas M OJICMHOBAs KHUCIOTHI Kak
MPEICTaBUTENM BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
WX MOIOIIee IeUCTBUE.

CrnoxHable 2QHUpBI KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. ['maponus sxupoB. [Ipumenenue xupoB. buongorudeckas posib KUPOB.

VYrneBosl: cocTaB, KiIacCU(pHUKaIMS YIIeBOA0B (MOHO-, IU- U mosiucaxapuzsl). [moko3a —
MPOCTEUIINI MOHOCaxapua: OCOOCHHOCTH CTPOCHHS MOJEKYJbI, (U3NYECKHEe M XUMHYECKHE
cBoiicTBa (B3aumoneictBue c¢ ruapokcunom Mmeau(ll), okucienne aMMuUauHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TJIOKO3bI), HAXOXJAEHHWE B TNPUPOJE,
NpuMeHeHue, onosiorudeckast poib. @orocuntes. OpykTo3a KaKk U30Mep TITIOKO3BI.

Kpaxman u nemmronosa kak npupoansie noaumepsl. CTpoeHne Kpaxmalia U LEJUTIONIO3bI.
du3nyecKkre 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJn3, KAYeCTBEHHAs PEAKLUS C HOA0M).

DKCHepUMEHTAIbHbIE METOJbl W3YUYEHHsI BEIIECTB U HX IMPEBpAIICHU: TNPOBEACHHE,
HaONIO/IGHHE M OINHCaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peakIMu OJIHOATOMHBIX CIHUPTOB (OKHCIIeHHE 3TaHojda okcuaoMm wmeau(ll)), MHOroaTOMHBIX
CrUpTOB (B3amMojielicTBre ThunepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (okuciieHHe
aMMHayHBIM pacTBopoM okcuna cepebpa(l) u ruapoxkcunom wmenu(ll), B3ammopelcTBHe
KpaxMaja C HOJOM), TPOBEJIEHUE MPAKTUYECKOW padOTHI: CBOMCTBAa pPACcCTBOpPa YKCYCHOMU
KHCIIOTBHI.

Pacuérnbie 3amaun.

Bbluncnenuss 1o ypaBHEHHMIO XUMHUYECKOM peakiuu (Maccel, o0bEMa, KOJIMYECTBa
HCXOJHOTO BEUIeCTBA WJIM MNPOAYKTa pPEaKIMH MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIINH).

A3oTcoieprKalue OpraHn4ecKue CoeAMHEHUS.

AMHUHOKHCIIOTHI Kak aM@oTepHble oOpraHudyeckue coenuHeHHus. Dusuueckue u
XMMHUYECKHE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe IuMuuHA). buonoruueckoe 3HadeHue
aMUHOKHCIOT. [lenTuas.

benku kak mpupoaHble BBICOKOMOJIEKYJSApHBIE coenuHeHus. [lepBuuHas, BTOpUYHas |
TpeTU4yHasi CTPYKTypa OeyikoB. XHMHUYECKHE CBOMCTBa OEJKOB: THUIPOJIM3, JeHATypalus,
KaueCTBEHHBIC PEaKIIUU Ha OEJIKH.



OKclepUMEHTAIbHbIE METOJIbl M3Y4EHHUS BEIIECTB M MX IpeBpallleHuil: HaOaroaeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JCHATYypalus OENKOB IpH HarpeBaHWW, LBETHBIC
peakIu OEJIKOB.

BbicOKOMO/IEKY /IS PHBIC COCTUHEHUS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEJUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3aLUH, CPEaHSAs MOJeKyspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MTOJIMMEPU3aLUs U ITOJIMKOHCHCALIMS.

OKCHepUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3LaMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaAy4yKOB.

Me:xnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsS3€d MpU M3ydyeHUU opraHumdeckoi xumuu B 10 kiacce
OCYILECTBIIIETCSI Y€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHHA, Tak MU
MIOHATUH, ABISIOIIMXCA CUCTEMHBIMHU JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OOmue ecTeCTBEHHO-HAayuYHbIE IOHSATHUS: SBJICHHE, HAy4HbIH (aKT, THIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTe3, KiIacCupUKalMsi, MEepPUOAUYHOCTh, HAOIIOACHNE, W3MEpEeHHe,
JKCIIEPUMEHT, MOJACIIMPOBAHHUE.

®usnka: Matepus, SHEPIUsl, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUM YPOBEHbD,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHUE BEILECTBa, (PU3NUYECKHE BETHMUUHBI U €IUHUILIBI
UX U3MEPEHHUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMEH BeLIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YTIeBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadusi: MUHEpAITBI, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAEMBbIE, TOTUTHBO, PECYPCHI.

TexHonorus: nuIeBbIe MPOLYKTHI, OCHOBBI PALJUOHATIBHOIO IIUTAHUA, MOIOIUE CPENCTBA,
JIEKApCTBEHHBIE U KOCMETUYECKHUE IIPENapaThl, MaTEPUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.



INDTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOITPAMMLBI 110 XMMHWHN HA
BFA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHHS K pe3yJibTaTaM OCBOCHHUS O0yYalOMIUMUCS
MporpaMM CpeaHero oOmero oopa3oBaHUs (JIMUHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
HayuHo-meTonndyeckoif OCHOBOM Uil pa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
MIPOrpaMM CpeIHEro o01ero 00pa3oBaHus SABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM € CHUCTEMHO-JESTEIBHOCTHBIM IOJAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHS IpeaMeTa «XHUMHUS» Ha YpOBHE CpPEAHEro O0OLero oOpa3oBaHUS
BBIJICJICHBI CJICTYIONINE COCTABIISIOMINE:

OCO3HaHHE O0YYaIOIUMUCA POCCUHCKOM Ipa’kAaHCKON HAEHTUYHOCTH — I'OTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH M CAaMOOIIPE/ICITICHHUIO;

HaJIM41e MOTUBALMM K 00y4EHUIO;

LIeJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KJIHOUEBBIX
LEHHOCTEH U HCTOPUYECKUX TPATUIHIA 0a30BOM HAYKH XHMHUU;

TOTOBHOCTb U CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOACTBOBATbCA B CBOEH J€ATEIHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMHU, HPUCYIIUMH IIEJIOCTHOW CHUCTEME XHMHYECKOIO
oOpa3zoBaHus;

HaJIM4Me TNPaBOCO3HAHMS HKOJOIMYECKOW KyJIbTypbl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH JKU3HEHHBIC TIJIAHbI.

JIMYHOCTHBIE pE3yNIbTaThl OCBOCHHUS TpeaMeTa «XUMUsS» IOCTHTAIOTCS B CIUHCTBE
yu4eOHOI M BOCHIUTATEIbHOM JEATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMH,
COLMOKYJIBTYPHBIMH, JITyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH W HJA€aJaMH POCCHICKOTO
IPaXJJaHCKOro OOIIecTBa, NPUHATHIMH B OOILECTBE HOPMaMU M MpaBWIAMU IOBEJCHMS,
CHOCOOCTBYIOLIMMHM TPOLIECCAaM CaMOIO3HAHUS, CaMOPa3BUTHUSA M HPABCTBEHHOTO CTaHOBJICHUS
JUYHOCTH 00YYarOIIHUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHPOBAHHOCTh
OTbITa TIO3HABATEIBHOM W MPAKTUYECKOW JAEATENbHOCTH OOYyYalOMMXCs 10 pealn3aluu
MPHUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCKOro BOCIIUTAHUA:

0CO3HAHMS O0YYAIOIIUMHUCA CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOINOPAKY;

NPEICTABIEHUS O COLMAIbHBIX HOpMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATENBHOCTU MPH CO31aHUM yUEOHBIX NPOEKTOB,
peleHNH yueOHbIX U M03HABATEIbHBIX 3371a4, BHIIOJHEHUH XUMHUECKUX HKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U apTyMEHTBI IPYTHX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH 1A TEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHMA:

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAy9YHOMY HACIEAHUI0 OTEYECTBEHHOMH
XMMUHY;

YBa)KEHHUsI K IpOIlecCy TBOpYECTBa B OOJIACTH TEOPHM M IMPAKTHUYECKOTO NMPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHUsS HAyKH €CTh PE3yJibTaT JUIMTENbHBIX HaOIIOJCHMH,
KPOIIOTIIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U PAKTUKOB,;



MHTEpECa UM TI03HABATEJbHBIX MOTHUBOB B TMOJYYEHHH M TOCICIYIOIIEM aHau3e
nH(OpPMAIIUY O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUECTBEHHOW XHMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHU;

CIIOCOOHOCTH  OIICHMBATh CHUTYallid, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUEHTHPYSACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
IICHHOCTH;

TOTOBHOCTM OLIEHMBATh CBOE IOBEICHUE W IIOCTYIKM CBOMX TOBAapHUILEH C MO3HUIMUI
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TTOCJIEICTBUMA ITUX TIOCTYIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

[IOHMMAHMs LIEHHOCTEM 310poBOro M 0€30macHOro obpas3a >KHU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (hM3UYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOmrofcHHs MPaBWJI OE30MACHOTO OOpalIeHHs] ¢ BEIIECTBAMH B OBITY, MMOBCEIHEBHOMN
YKU3HH U B TPYJIOBOM JACSATEIHHOCTH;

MMOHUMAHUS IICHHOCTH TPAaBWJI HWHIWBHIYAJIbHOTO ¥ KOJUIGKTUBHOTO 0O€30IMacHOTO
MOBEJICHUS B CUTYalUsX, YTPOKAIOIIMX 3/I0POBbIO U )KM3HU JIIOJIEH;

OCO3HAHUS TOCJEJACTBUI M HENMPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOJICHHS aTKOTOJS,
HapKOTUKOB, KYpEHHs);

5) Tpy10BOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4YEOHO-HMCCIEAOBATEIBCKON JCATEIBHOCTH,
00IIECTBEHHO TIOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JNESATEIBHOCTH,

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEIICHUH TNPAKTUYCCKUX 3a7ad COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YUYEHHIO Mpodeccuil pa3lIudHoro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 1T0 XUMHUH,

YBOKEHUS K TPYIY, JIIOJAM TpyJa U pe3ybTaTaM TPYJA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIWBUAYaTbHOW TpPAEeKTOpUU OOpa3oBaHMs,
Oynymieit mpodeccun U peanm3aliiid COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH O0IIeCTBa;

6) 3K0JI0rM4YecKOro BOCIIUTAHUS

9KOJIOTUYECKH 11eTIECO00Pa3HOT0 OTHOIICHHUS K MPUPOJIC, KaK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiie;

MMOHUMaHUA TI00aTLHOTO XapakTepa dKOJIOTHUECKUX MPOOJieM, BIUSHUS YKOHOMHUYECKUX
MPOIECCOB HAa COCTOSTHHE MPUPOIHOMN U COIUATILHOM CPEIbI;

OCO3HaHUS HEOOXOIMMOCTH HCIIONH30BAHUS JOCTUKECHUM XUMHHU JJIsI PELICHUS BOIIPOCOB
palMoOHAIBHOTO MPUPOIOTIOIH30BAHMUS;

AKTUBHOT'O HENPUATHUS JCUCTBUM, MPUHOCIIIMX BpPEJ OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE HYKOJIOTHYECKUE MOCIECACTBUS MPEANPUHUMAEMBIX
JICUCTBUI U NMPEIOTBpAILATh UX;

HaJu4usl PA3BUTOrO HKOJOTUYECKOI'O MBIIUICHHS, SKOJOTMUYECKOM KYJBTYpbl, OIBITA
NEATeTbHOCTH  SKOJIOTUYECKOW  HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIHPHOM, KOMMYHHKATUBHOMN U COITMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UICOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BHUTUS HAYKU M OOIIECTBEHHOU MPAKTUKU;



[IOHUMAaHMsl cHeluM(UKM XUMUM KaK HayKd, OCO3HaHHi €€ ponu B (HOPMHUPOBAHUU
PalMOHATBFHOI'O HAYYHOTO MBIIUICHHS, CO3[JaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaroLieM
MHpE KAK O €IWHCTBE INPUPOJABI M YEJIOBEKA, B IMO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEU H
peleHnH podIeM COXPaHEHUs IPUPOJIHOTO PABHOBECHS,

yOex1EHHOCTH B 0CO00H 3HAUMMOCTH XUMHM JUIsl COBPEMEHHOW LMBWIIM3ALMU: B €&
T'YMaHHUCTUYECKOW HaIpaBICHHOCTH M Ba)KHOM pOJIM B CO3/1aHMU HOBOW 0a3bl MaTepualbHOM
KYJIbTYpBl, PELICHUH II100aJbHBIX MIPOOJIEM YCTOHYHMBOIO pa3BUTHs YEJIOBEUECTBA — CHIPHEBOIA,
JHEPreTUYECKOW, TMHUIICBOM M DKOJOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00ecIeYeHn! YCIOBHM YCIEUHOro TPyAa U SKOJIOTHYeCKU KOM(POPTHON KU3HU KaXKAOr0 4jieHa
00I111eCTBa;

€CTECTBCHHO-HAy4YHOW TI'PAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTM METOAOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CHOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUA IS
aHanmu3a U OOBSCHEHMS SIBICHUHM OKPYXKAIOIIEr0 MHUpa M HPOMCXOIAIINX B HEM H3MEHEHMH,
yMEHHUSI JieJaTh 000CHOBaHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAYyYHBIX ()aKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO MTOJIyYE€HHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO MCIOIB30BATh XMMUYECKHE 3HAHUS ISl PELeHUs PpodieM
B pEaJIbHBIX KU3HECHHBIX CUTYalIHsIX;

MHTEpeca K MO3HAHUIO U MCCIIEN0BAaTEIbCKON JEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUI0O M CaMOOOPA30BaHMIO, K
AKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHMM 10 XMMHH B COOTBETCTBHM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

HHTEpeca K OCOOEHHOCTAM TpyJa B pa3iMuHbIX cdepax mnpodecCuoHaTbHON
JEATEIBHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHble pe3yibTaThl OCBOEHHUS Yy4eOHOro mpenMeTa «XHMHUS» Ha YPOBHE
cpenHero o0miero 00pa3oBaHuUs BKIIOYAIOT:

3HauMMble 751 (OPMHPOBAHUS MHUPOBO33PEHUs OOYUaAIOUIMXCS MEKAMCLUIUINHAPHBIC
(MeXnpeaMeTHbIE) OOLICHAYYHbIE TOHATHUS, OTPAXKAIOIIUE IEJTOCTHOCTh HAYYHOW KapTUHBI MUpa
U cnenu(uKy METOAO0B MMO3HAHMS, UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
SHEprus, sBJICHUE, MPOLECC, CUCTEMA, HAyyHbIH (akT, MPUHLUI, TUIO0TE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeZIOBaHUE, HAOI0IeHIE, U3MEPEHUE, SKCIIEPUMEHT U JIpYTHE);

yHHUBEpCcaJbHble  y4yeOHble  JeWcTBUS  (TO3HaBaTelIbHbIE,  KOMMYHHUKATHBHBIE,
peryisaTuBHble), obecrneunBaomme (HopMUpoBaHME (QYHKLMOHAJIBHONH TI'pPaMOTHOCTH U
COLIMAJIBHOW KOMITETEHIIMH 00yYaroMIHuXCs;

CHOCOOHOCTh  OOy4aroIIUMXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCalbHble yueOHble ICHCTBUS B IO3HABATEIbHOM U
COLIMAJIBHON ITPAKTHKE.

MertamnpeIMeTHbIE pe3yJbTaThl OTPAKAKOT OBJAJECHUE YHUBEPCAIbHBIMU Y4eOHBIMU
[I03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU E€HCTBUSMH.

OBiageHne YHMBepPCAJIbHBIMU YUeOHbIMHU MO3HABATEILHBIMH 1eHCTBUSIMU:

1) 6a30BbIe JJOruYecKHe AeHCTBUS:

CaMOCTOSATENIbHO (POpPMYJIMpPOBaTh M aKTyaJW3UpOBaTh NpoOJeMy, BCECTOpPOHHE €&
paccMmaTpuBarth;

OIpeNeNATh LeNIM JAEATENbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUHM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AESITEIBHOCTHU C IIOCTABJICHHBIMU LIEJIIMH;



UCIOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIIEISTH
XapakTepHble TMpPHU3HAKUM TOHATHM M YCTaHAaBIMBaThb MX B3aMMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MMOHATHUS JJIs1 OOBSICHEHHS OTJCIBHBIX (DAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH U1 KJIACCU(PUKALIMYU BEILIECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIMBATh IPUUNHHO-CIIECTBEHHBIE CBS3U MEKIY U3y4aeMbIMH SIBICHUSIMU;

CTPOWUTH JIOTUYECKHE pACCYXACHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, II0 AaHAJOTHH),
BBISBJISITH 3AKOHOMEPHOCTH U MPOTHBOPEUYUS B PACCMATPUBAEMBbIX SIBJICHUAX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

MPUMEHSTH B TPOIecCe MO3HAHMS, WCIOIh3yEeMbIe B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0O0Pa30BbIBATE MOJIENIbHBIE MPEACTABICHUS — XUMUYECKHH 3HAaK (CUMBOJI) 3JIEMEHTA,
XuUMHA4ecKas (GopMyia, YypaBHEHHE XUMHUECKOM peakuud — TpH PEIICHHH Y4eOHBIX
MO3HABATENIbHBIX M NPAKTUYECKHUX 33Jay, NMPUMEHATb Ha3BaHHBIC MOJICJIbHBIE IPEJCTABICHUS
JUIS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB N3Y4aEeMBbIX BEIIECTB U XUMHUUECKUX PEAKIIUH.

2) 0a30BbIe HCCIeA0BaATENbCKUE I CTBUS:

BJIaJIeTh OCHOBAaMH METO/JI0B HAyYHOI'O IIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

¢dbopMynMpoBaTh LETM H 3aJaud  HMCCIEJOBAHUSA, MCIIOIB30BaTh IIOCTaBJICHHBIE H
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KaUYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
1 (POPMUPOBAHMS TUIIOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIACHUH;

BJA/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS W TPOBENCHUS YYCHHMYECKHX
9KCHEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOJIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (GopMynupoBaTh O00OOIIEHHS U BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUSI, COCTABIATH OOOCHOBAHHBIN OTYET O MpOJEIaHHON
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOW MCCIIEIOBATENbCKON U MPOEKTHOM JesTeIbHOCTH,
MPOSABIIATh CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOAOB pElIeHUs
MPAKTUYECKHX 3a/a4, IPUMEHEHHIO Pa3IMYHbIX METOA0B IIO3HAHUS.

3) paGora ¢ nundopmanueii:

OPHCHTUPOBAThCS B pa3jIMYHBIX HCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJISIpHAS
JAUTepaTypa XMMHUYECKOTO COZAEpXKaHus, CIpaBOYHbE TOcoOMs, pecypchl IHTepHeta),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB W (OpM MpencTaBleHUs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTHUBOPEUHBOCTD;

(GbopMyIMpOBaTh 3alpOChl W TPUMEHATh Pa3IUYHBIE METOABI NPU TOUCKE M OTOOpe
nH(popMaluy, HEOOXOAMMOMN JJIs1 BBIMOJIHEHHsI Y4eOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

pUOOPETaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUI U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (pOpMy IpeacTaBieHUs] HHGOpMauu (CXEMBI,
rpauky, 1uarpaMMsbl, TaOJIHUIIbL, PUCYHKH U APYTHE);

UCIOJb30BaTh HAYYHBIA S3bIK B KAdyeCTBE CpEACTBAa TNpU paboTe ¢ XUMHUYECKOH
uHpopManMel: NPUMEHATh MeXNpeaAMeTHble ((U3nYecKkue M MaTeMaTUYeCKUe) 3HAKU MU
CHUMBOJIBI, (hopMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJINYECKNE CPEJICTBA HATJISIAHOCTH.

OgiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBHSIMU:

3aaBaTh BOMPOCHI M0 CYIIECTBY 00CYKAaeMOM TEMBbI B XOJi€ AUAIOra W/WiIH JUCKYCCHH,
BBICKa3bIBaTh WJEH, (OPMYJIHPOBATH CBOHM TMPEAJIOKCHHUS OTHOCHTEIBHO BBIOJHEHUS
MIpeI0KEHHON 3a7auH;



BBICTyIIaTh C IPE3EHTAlMeil pe3yJbTaTOB MO3HABATEIBHOW NEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIINOJHEHHH XHUMHUYECKOIO
9KCIIEPUMEHTA, TMPAKTUYECKOW pabOThl IO HCCIIEIOBAHUIO CBOMCTB H3Yy4YaE€MbIX BEILECTB,
peanuzanuy y4yeOHOro mnpoekta U (OpMyIHpoBaTh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
WCCIEeIOBAaHUH MMyTEM COTJIACOBAHUS TMO3HIIUN B XO€ 00CYKACHHS U 00MEHAa MHEHUSIMH.

OBjajieHHe YHUBEPCAIbHBIMU PeryJIATHBHBIMU AeCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATENbHYIO JI€ATEIHHOCTH,
onpezensas €€ LENMM U 3aJa4M, KOHTPOJIMPOBATh U 10 MEpPEe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeajaraeMblii aaropuTM AEMCTBUIM NMpPH BBIMOJIHEHUHM y4E€OHBIX M HCCIIEIOBAaTEIbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO UX PEIICHUs C yUYETOM MONyUYEHHUS! HOBBIX 3HAHUI O
BEI[ECTBAX U XUMHYECKUX PEAKITUSX;

OCYUIECTBIIAITh CAMOKOHTPOJIb CBOEHM JEeATENIbHOCTH Ha OCHOBE caMoaHalu3a |
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMus» OTpaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOH COCTABIISIIONIEH E€CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, POJIM XMMHUU B TMO3HAHUM SIBICHUU NPUPOIBL, B (POPMUPOBAHUU
MBILIUICHUS] W KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOW IS
pelieHnus MpakTUYEeCKHX 3a7ad M DSKOJOTMYEeCKHM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM cpelie;

BIQJICHUE CHUCTEMOM XHMMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJIArarolIve
MOHATHS (XMMUUYECKUN DJIEMEHT, aTOM, 3JIEKTPOHHAasi 000104YKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
JIEKTPOOTPHUIIATEIBHOCTh, XUMHMYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaléHHas), MOJib, MOJIIpHas Macca, MOJSPHbIE O00BEM, YIIIEpPOAHBIN  CKEJeT,
(yHKIMOHANBHAS TpyIIa, paguKal, U30MepHUs, M30MEpbl, TOMOJOTHYECKHHA psl, TOMOJIOTH,
YIJIEBOJOPOABI, KACIOPOA U a30TCOJAEpKAILIUE COCAUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYypHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE COSIUHEHMSI ); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUSI OpraHNYeCKUX
BemectB A. M. bytnepoBa, 3akoH COXpaHEHHMs Macchl BEUIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN SI3BIK XMMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIeXKAIIUMEe B OCHOBE IOHMMAaHUs
MPUYUHHOCTH U CUCTEMHOCTH XMMHUECKHX SBJICHUH, (DaKTOIOIMUYECKHE CBEACHHS O CBOMCTBRAX,
coCTaBe, MOJYyYeHUH U 0€30I1aCHOM MCIOJIb30BAaHUM BAKHEUIIIMX OPraHMYECKUX BEIIECTB B ObITY
U IIPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBAThH
HX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLINE ITOHATHUS [IPU ONMCAHUM COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (GOPMYIT OPraHUYECKUX BEIIECTB
Y YPaBHCHHMM XMMHYECKUX PEaKLMM, U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHUYECKUX BELIECTB
JUISL WIUTIOCTPALIUU UX XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAJIEKHOCTh U3YUEHHBIX OPraHUUECKHUX
BEIIECTB IO MX COCTaBy U CTPOCHHIO K OINpeAesl€HHOMY KJaccy/Tpymnie COoeIMHEHUN
(YrneBoopoJibl, KUCJIOPOJA W  a30TCOJEpIKAalllie  COEAMHEHUs, BBICOKOMOJEKYJISIPHBIE



COCIMHEHUS), J1TaBaTh MM Ha3BaHWs Mo cuctematudeckord HomeHkiatype (IUPAC), a Takxke
MIPUBOJUTh TPUBUAIBHBIC HAa3BaHUS OTACIHHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIMWICH,
aleTHJICH, ATWICHIJIMKOb, TIWIEPHUH, (PEeHO], (opMabJeTua, ameTaabJeTHa, MypaBbHHAS
KHCIIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAsl KUCIIOTa, CTEApUHOBAsi KUCIOTA, IIII0K03a, (PpyKTO3a,
Kpaxmall, [eJIJTI0I03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OIPEACNATh BUIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
CoeIMHEHUsIX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH IOJOXKCHHSI TECOPUH CTPOCHUS OpPTraHUYECKHX
BemecTB A. M. bytiepoBa myisi 00bSICHEHHsI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh yMCHHI XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (HU3UYECKHE U
XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEJICTABUTENEH pa3IMUHbIX KJIaCCOB OPraHUYEeCKUX BEIIECTB
(MeTan, 3TaH, OSTWIEH, MPONWICH, aueTwieH, OyramueH-1,3, merundyraauen-1,3, OeHzodn,
METaHOJI, dTAHOJI, YTHJICHIJIINKOJb, TJIMIEPUH, (EHOJ, aleTadbJAeTu/l, MypaBbUHAsI U yKCYyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmal, LeJIioj03a, aMHUHOYKCYyCHas KHUCJIOTa), WJUIIOCTPUPOBATH
FEHETUYECKYIO CBSI3b MEXJY HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKUUu ¢
WCIIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOUYHUKH YTIEBOJOPOIHOTO CHIPBS
(meTh, MPUPOAHBIA Ta3, Yroib), CHOCOOBI MX MEpPepabOTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOJYKTOB MepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYUCICHUS M0 XUMHUYECKUM YypaBHEHUSIM
(macchl, 00BEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TMPOJIYKTAa PEAKIMH 1O HM3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UJIH MPOIYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METO/aX HAyYHOTO
MMO3HAHUS, WCIOIB3YEeMBIX B XHMHH TIPH HM3yYCHUH BEHICCTB M XHMHYCCKUX SIBICHHUU
(maOmroneHre, W3MEpEHUe, OKCIEPUMEHT, MOJCIUPOBAHKUE), HCIOIb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JJISI IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BEIIECTBAMH M UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHMI COOJNIOAATh MpaBUjla MOJB30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOpHBIM 000PYIOBAHHEM, a TAKXKE MpaBUiia 0OpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHSMHU MO BBHIIOJHEHUIO JJaA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUIAHUPOBATH M BBIMOIHATE XUMUYECKUN DKCIEPUMEHT
(mpeBpaleHnsi OpraHUYECKUX BEIIECTB MPH HArPEBAaHUU, MOJTYUYEHUE STUJICHA U M3YyYECHHE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMK OpPraHMYEeCKHX BEIIECTB, JEHAaTypalus OEIKOB Mpu
HarpeBaHUU, [[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C MPAaBWJIAMU TEXHHKHU 0€30MacHOCTH
MpU OOpAIllEHUH C BEIIECTBAMHU M JaOOpPaTOPHBIM 00OPYIOBaHHEM, MPEACTABISTH PE3YIbTATHI
XMMHUYECKOT0 HJKCIepUMeHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX pEakUudl u
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HHGOpPMAIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/icTBa MaccoBOi MH(popMmaluu, MHTEpHET U APYTHUX);

c(OpMUPOBAHHOCTh YMEHUH CcOOMIOaTh MpaBWiIa HKOJOTMYECKH I€JIeCO00pa3HOro
MOBEJCHUST B OBITY M TPYAOBOM [EATEIbHOCTH B LEISIX COXpPaHEHHs] CBOErO 3/I0pOBb U
OKpPY’KaIoIlled MPUPOJHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA KUBbIE OpPraHU3MBbI
OTIpENIETIEHHBIX OPTaHMYECKUX BEIIECTB, MOHMMAas cMbicha mokazatens [IJIK, moscHsaTe Ha
npuMepax CrocoObl YMEHBIIECHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JIEUCTBUS HA OpraHU3M
YEJI0BEKa;



JUIsE O0y4YarOIIMXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUM;

JUIA  CIETBIX M CHa0OBHIANIMX OOYyYaroIIMXCA: YMEHHE HCIONB30BaTh pelbeHO-
TOYEUHYIO cucTeMy ob6o3HaueHwmit JI. bpains nist 3anucu XumMudeckux Gpopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacon JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Kourpoabubie | IIpakTuyeckue (mupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Pasnea 1. TeopeTudyeckne 0CHOBbI OPraHN4YecKOi XUMHH
. [IpeameT opraHu4eCcKOl XUMHUH. TeoPIXI . . 1 Bu6noTexa LIOK
. CTPOCHUS OPTraHUYECKUX COeTUHEHUH A.
p p a https://lesson.edu.ru/04/10
M. Bytneposa
Uroro no pazgeny 3
Pa3pnen 2. YrieBogopoabt
21 I 5 Bubnunoteka LLOK
. €JIeIbHBIE YTIIEBOJIOPObI — aJIKaHBI
bel Y HOPOA https://lesson.edu.ru/04/10
29 HenpenenpHbie yrieBoIOpObI: AIKEHBI, 6 | Bubnnoteka LLOK
' aJIKa{MCHBI, AJIKUHBI https://lesson.edu.ru/04/10
23 A ) bubnnoteka LLOK
. OMaTUYECKHE YTIIEBOJOPOAbI
p y AOpoL https://lesson.edu.ru/04/10
24 [IpupoiHBIE HICTOYHUKH YIJIEBOJLOPOIOB 3 1 Bubnnoteka LLOK
' U UX niepepadoTka https://lesson.edu.ru/04/10
Uroro no pazgeny 13
Paznen 3. Kuciaopojaconepskamue oprannieckue coeIHHeHHus
31 C o 3 Bubnunoteka LLOK
. nupThl. PeHoI
P https://lesson.edu.ru/04/10
3.2 Anpneruapl. KapOOHOBBIC KHCIIOTHI. 7 1 Bubnnoteka LLOK



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnosxuble 3¢upbl

https://lesson.edu.ru/04/10

bubnnoteka LLOK

33 YrneBoasl 3
A https://lesson.edu.ru/04/10
Hroro no pasueny 13
Pa3nen 4. A3oTcoaepikaniue opranndyecKue coeJHHeHUs
41 A A 5 3 Bubnnoteka LIOK
MUHBL AMIHOKHCIOTRL BETKH https://lesson.edu.ru/04/10
Htoro mo pazneny 3
Paspnen S. BoicokoMoJIeKy I pHbIE COeIUHEHUSA
51 n K B 5 Bubnnoteka LIOK
) nmactMaccel. Kayuykn. Bomokna
v https://lesson.edu.ru/04/10
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoanuecTBo yacos I JJIeKTPOHHBbIE HU(POBLIE
° ara
Tema YPoOKa K()]-[Tp()ﬂ[,]-n,[e HpaKane(:Kne oﬁpasoBaTeﬂbnme
n/n Bceero HU3yYeHHs
padoTsI padoTsbI pecypcbl
1 [Ipenmer opraHu4ecKON XUMHH, €€ 1 . . Bu6noTera LIOK
BO3HUKHOBEHUE, PA3BUTHE U
P https://lesson.edu.ru/04/10
3HaYCHUE
Teopust cTpoeHUs OPraHUYECKUX Bubnnoteka LLOK
2 coenuHnenuit A. M. Bytieposa, eé 1 0 0.5 https://lesson.edu.ru/04/10
OCHOBHBIC TTOJIOKCHHS
IIpencraBnenue o kiaccuukanuu Bubnunoteka LLOK
OpPTraHUYECKHX BEIICCTB. https://lesson.edu.ru/04/10
3 Homenkmarypa (cucremaTuaeckas) 1 0 0
Y TPUBHAJLHBIC HA3BAHUS
OpPraHWYECKHX BEIICCTB
A . Bubnnoteka LIOK
4 KaHBI: COCTaB U CTPOCHHE, | 0 0
TOMOJOTHHUECKHH PAT https://lesson.edu.ru/04/10
5 MeraH n 3TaH — npocTenime 1 0 0 bubnnoreka LIOK
[IPE/ICTABHTE/IH ATKAHOB https://lesson.edu.ru/04/10
Ax . Bubnunoteka LLIOK
6 KEHBI: COCTaB U CTPOCHHE, i 0 0
cBOJCTRA https://lesson.edu.ru/04/10
5 . Bubnnoteka LLOK
7 TUJIEH U IPONWIEH — MpocTeiine 1 0 0

IpeaACTaBUTCIIN aJIKCHOB

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[IpakTnueckas pabora Ne 1.

Bubnnoteka LIOK

«yFJ'IeBOI[OpO,I[BI»

8 «[lonyueHue STHICHA U U3yUYCHHE https://lesson.edu.ru/04/10
€ro CBOMCTB)»
Ankanuensl. byraauen-1,3 u Bubnnoteka LIOK

9 MetunOyTanueH-1,3. [Tonyuenue https://lesson.edu.ru/04/10
CHHTETHYECKOTO Kay4IyKa U PE3UHBI
AJIKUHBIL: COCTaB M OCOOEHHOCTH bubnnoteka LLOK

10 CTPOEHHUS, TOMOJIOTHYECKHMA PSI. https://lesson.edu.ru/04/10
AlleTUIEH — NPOCTEeUIIHI
MPECTABUTENb ATKHHOB

Bubnuoteka LLOK

11 BHqHCHeHHjI U0 YPABHEHIHO https://lesson.edu.ru/04/10
XUMHUYECKON peaKiiuu : =

12 ApeHbI: OEH30J1 U TOTYOII. E:fnf"me'(a LOK
TOKCHUHOCTh APEHOB ps://lesson.edu.ru/04/10
I'enermueckas cBSI3b Bbubnnoteka LLOK

13 YTJIEBOIOPOIOB, IPHHAUIECKAIIUX K https://lesson.edu.ru/04/10
pa3IMYHBIM KJIaccam
[IpupoaHbIe UCTOYHUKHT Bubnunoteka LLOK

14 YTJIIEBOIOPOIOB: PUPOIHBIN ra3 U https://lesson.edu.ru/04/10
MOy THBIE HEQTSHBIE Tra3bl, HEPTH U
MPOAYKTHI €€ epepaboTKu
[IpupoaHbIE HCTOYHUKH Bubnunoteka LLOK

15 YTJICBOJIOPOIOB: PUPOIHBIN ra3 U https://lesson.edu.ru/04/10
MOMyTHBIE HE(PTAHBIE ra3bl, HeYTh U
MIPOAYKTHI €€ mepepaboTKu

16 KonrtponsHas pabota no pazueny Bubnnoteka LIOK
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https://lesson.edu.ru/04/10

Hpez[eanLIe OOHOATOMHBIC CIIUPTHI:

Bubnunoteka LLIOK

17 METaHOJI U 3TaHoJ1. BogoponHas https://lesson.edu.ru/04/10

CBsI3b
. Bubnnoteka LLOK

12 MHOr0aTOMHBIE CHHPTHL: https://lesson.edu.ru/04/10
STHJICHIJIMKOJIb U TJIHIICPUH - =
DEHOII: CTPOCHUE MOJIEKYJIBI, Bubnnoteka LOK

19 (u3HYeCKre U XUMHUYCCKUE https://lesson.edu.ru/04/10
CBOICTBA, IPUMEHEHUE

20 Anpaerunsl: GopManbaeTuI u E:'fnk'OTeKa LOK
aleTanbAeru. AeTox ps://lesson.edu.ru/04/10
OIHOOCHOBHBIE TIPEIEIbHBIE Bubnnoteka LIOK

21 KapOOHOBBIC KHCIIOTBI: MypaBbHUHAs https://lesson.edu.ru/04/10
U YKCyCHast
[TpakTuaeckas padora No 2. bubnnoteka LLOK

22 «CBOMCTBa pacTBOpa YKCYCHOU https://lesson.edu.ru/04/10
KHCIIOTBD)
CreapuHOBas U 0JIEMHOBAs KUCIIOTHI, Bubnunoteka LIOK

23 KaK MMPeICTABUTEIH BBICIITHX https://lesson.edu.ru/04/10
KapOOHOBBIX KHUCIOT
Mb11a Kak COJIM BBICIINX Bubnunoteka LLOK

24 KapOOHOBBIX KHCJIOT, MX MOFOIIIEE https://lesson.edu.ru/04/10
JEHCTBHE
CroxHble 3(UpbI KaK MPOU3BOJAHbIC Bubnnoteka LOK

25 KapOOHOBBIX KUCIOT. ['uaponus https://lesson.edu.ru/04/10

CJIOKHBIX 3(hrpoB
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Kupsr: runponns, npuMeHeHHNE,

Bubnnoteka LIOK

26 GHONOTHUECKAS POITb KAPOB 1 0 https://lesson.edu.ru/04/10
VYrieBoabl: cocTaB, KacCUpUKAIHS. Bubnunoteka LIOK
27 Baxuelime npeacTaBUTeINu: 1 0 https://lesson.edu.ru/04/10
TIII0K03a, PpyKTO3a, caxapo3a
Bubnnoteka LLOK
28 paxuast i neLION052 2k 1 0 https://lesson.edu.ru/04/10
MIPUPOTHBIC TTOJIUMEPHI : .€dU.
Konrtponsnas pabota no pazueny Bubnunoteka LLOK
29 «Kucnopoaconepxaiuue 1 0 https://lesson.edu.ru/04/10
OpPTaHWYECKHUE COCTUHCHHS
Bubnunoteka LLIOK
30 AMUHBI: METHUIIAMUH M aHUITHH 1 0 https://lesson.edu.ru/04/10
AMUHOKHUCIIOTHI KaKk aM(pOTEepHbIE Bubnunoteka LLOK
31 OpraHWYECKHE COCTUMHEHUS, HX 1 0 https://lesson.edu.ru/04/10
ononoruyeckoe 3Hauenue. [lentuanl
Bnbnuoteka LLIOK
32 BefIKH KaK MPHPOIHLIe 1 0 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIE COSAMHEHUS - e
OCHOBHBIE TTOHIATHS XUMHH Bubavnotexa LIOK
33 BBICOKOMOJICKYJISIPHBIX COCTMHCHUN ! 0 https://lesson.edu.ru/04/10
OCHOBHBIE METOJIBI CHHTE3a Bubnnoteka LLOK
34 BBICOKOMOJICKYJISIPHBIX COCTMHECHU. 1 0 https://lesson.edu.ru/04/10
[Tnactmacchl, Kay4yKu, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 55

[NPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET






