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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMUHM Ha YpPOBHE CpeIHET0 001ero oopa3oBanus papaboTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @eneparum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (eaepalibHOM 00pa3oBaTeNbHON NMPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBneHHbIX B DenepaqbHOM TroCylapCTBEHHOM
obpazoBarensHoM ctanaapre COO, ¢ yuérom Konnenuuu npemnogaBanus yaeOHOTO MpeaMeTra
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit @Dexepanuu, pean3yrOIIHNX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl 1O XHWMHUH, K OIPEAEICHUI0 OO0IIen
CTpaTeruy 0O0y4YeHHsI, BOCIUTAHMS U PA3BUTHS O0YUAIONIUXCSI CPEACTBAMU Y4eOHOTO MpeaMeTa
«Xumust» mas 10—-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€J€H, COJEp)KaHMs, pPe3yJbTaTOB OOY4YEHUS H
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IMOJy4aeMoOe  BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISETCS HEOThbeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIINM JTAllOM peaju3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTeME XHMHYECKOro oOpa3oBaHHs. OTH IEHHOCTU
KacaloTCs MO3HAHUS 3aKOHOB MPHPOJBI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOMIEH KYIbTYPHI
YelloBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/J0pPOBbIO H
npuUpoIHOH cpene. Peannsyercs xumMmuueckoe oopazoBaHue 00y4aroluMxcs Ha YPOBHE CPEIHETo
o0miero oOpa3oBaHMs CPEACTBAMHU YU4EOHOTO IMpeaMeTa «XUMHs», COIep)KaHhe U MOCTPOSHHE
KOTOpPOTO OMpENENCHbl B MpPOTrpaMMe M0 XHMHUU C Y4ETOM CrHenupuKd HayKd XUMUH, e
3HAa4YeHUs B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOIECTBA, a TAaKXkKe ¢ y4ETOM OOIINX
Henel ¥ NPUHLUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit @enepannu.

XuMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MTPAET 0COOYI0 POJIIb B COBPEMEHHOI
[IMBWJIN3AIMU, B CO3JIaHMH HOBOHW 0a3bl MaTepuanibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
dbopMupoBaHUE PAllMOHATILHOTO HAYYHOTO MBIIUIECHHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IMHCTBE MPHUPOJBI M YeOoBeKa, KOTOpoe (OpMUPYETCS B XUMHUH
HA OCHOBE IOHMMAaHUs BELIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3aMMOAEHCTBYS C JPYTMMHM €CTECTBEHHBIMM HAayKamMH, XHMHs cTaja
HEOTHEMJIEMON YacThI0 MHPOBOW KYyIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIICIIHOTO Tpylaa W
KU3HU Kakaoro wieHa oOmiectBa. CoBpeMeHHass XUMUSl KaK HayKa CO3WAaTelbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PElIeHUE MI00aNbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUeCTBA — CBHIPbEBOM, JHEPTreTUUYECKOM, IHUINEBOH, HSKOJOTUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OUIMMM LEISIMM M TNPHHLUIAMH CpEIHEro oOIiero obpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaroluXcsl, HEOOXOAUMYIO MM MJis
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCICUIHOTO BKIIOUYEHHUS B JKHU3HB COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMUHBIX 00JIACTSAX, HE CBS3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocraBnsiolmiuMu  peaMeTra «XuMus» SBISAIOTCA 0a3oBble Kypchbl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHu4yeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX



ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUU [0 HEOPTaHWYECKOW XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHH) U OpraHWYecKor XUMUU. POpMHUPOBAHUE JAHHOW CHUCTEMbI 3HAHHM
OpU W3YYCHUH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCETO MHOT00Opa3us
BEIIECTB Ha OCHOBE OOLINX MOHSATHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» U «O01as 1 Heopranuyeckas
XUMUS» cHOpMHUpPOBAHA B MPOTpaMMe 1O XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/a K H3y4eHUIO
yueOHOro Marepuana W OOYCIIOBICHa HCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUU Ha
OnpeAeNéHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMHH BeIlecTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUYECKON TEOPHH CTPOCHUS OpPraHUYECKHX COEIMHEHUH, a
TaK)kKe Ha YPOBHE CTEPEOXMMHUYECKUX U BJCKTPOHHBIX MPEACTaBICHUN O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJOB O
CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeAMHEHHH. B Kypce opranuueckoil XMMHUU HOTy4aroT
pasBuTHe CchHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs NEPBOHAYAILHBIE
MPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrioMm 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETHUUECKU MaTepuail u
dakTosornuecKkrue CBEACHHS O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas U HEOPraHUYECKask XUMHUS» OOYJArOIIUMCS TMPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX M METOJ0JOIMYECKUX MO3HIIHA,
Iy0Xe TOHSATh HCTOPUYECKOE HM3MEHEeHHE (YHKIIMI STOTO 3akoHa — OT 000O0Imarome 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAXKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOWCTBAX U
NPUMEHEHUH, a TAaK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMeHTaMH  COAEpP)KAHUSA, HMEIOIUMHA
KYJIBTYPOJIOTHYECKHA ¥ TPUKIATHOW XapakTep. OTHU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAHHUIO
B3aUMOCBSI3M XUMUU C JAPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B II03HABATEIBbHOM U
MPAKTUYECKON JEsTeIbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNH XUMUU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEeMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHHs 3HAHUMN, pelleHus
MHTEJJIEKTYaJIbHBIX U KCIEPUMEHTANbHBIX HCCIEeIOBaTeNIbCKUX 3a1ad. B meiaoM conepikanue
yuebHoro mpenmMera « XUMUS» JaHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpOBAHHE Y
00yJaroNUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi TIOHUMAHUSI PIIOCO(PCKUX UICH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAHUYECKOTO M OPTraHMYEeCKOro MUpPa, 00YCIIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOJIHBIX SBICHUIN MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMHA MEXIYy HOBBIMU (paKTaMU U TEOPETHUUECKUMHU MPEANOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIIEHUH HKOJOTHUECKUX MpoOiieM, a Takxke MpolieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEepHUAJIOB.

B muiane pemieHust 3amad  BOCHHMTAHHUSA, Pa3BUTHS U COLHAIM3AIMU  OOYy4YarOUIUXCS
OPUHSATBIE MPOTPaMMON MO XUMHUHU TMOAXOAbI K OINpEACNCHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeayCcMaTpuBaloT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30BoOe 3HAUEHUE IS PA3TUYHBIX BUIOB JIEATEILHOCTH: PEIICHHs IPo0OieM, TIOUCKa, aHaIu3a 1
00paboTtkn wHOpMaIuK, HEOOXOAMMBIX I MPUOOPETEHUsS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B nmpakTuke npenosaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus, Tak U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, NpU  ONPEACICHUHM  COAEP)KaTeNbHON
XapaKTepUCTUKU IIeNiell M3y4deHHs TMpeaAMeTa HampaBlIeHHEM IEePBOCTEIIEHHON 3HAYUMOCTH
TPaAWLMOHHO MpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HayKu Kak olnactu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH 4YeNOBeKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICNICHUIO 1eIel U3YUeHHsI IPEAMETa SBISETCS BIOJTHE ONPaBIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISIMH H3ydeHUs mpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (opMUpOBaHME CHCTEMbl XHMHYECKHX 3HAHUW KaK BaKHEWIEH COCTaBJISIONICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIIOUEBHIE MOHATHS,
dyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XHMHH, OCBOCHHE sI3bIKAa HAYKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPHUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (GopMUpOBaHHE W PA3BUTHE MPEICTABICHUA O HAYYHBIX METOJAX MO3HAHHS BEUIECTB U
XUMHUYECKHX peaklrid, HeOOXOIUMBIX JJIsi MPUOOPETEeHUsT YMEHUN OpPUEHTHUPOBATHCA B
MUpE BEILECTB U XMMHYECKHX SBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB [IEATENbHOCTH, CBSA3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOrOo
oOpareHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJei U 3aJay U3ydyeHus MpeaMera B
mporpaMMe 1Mo XMMHUHM YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHcTeMe cpeaHero ooOmiero obOpaszoBanus. CeroiHs B TMpENoJaBaHUU XUMHUU B OOJbIIEH
CTEMEeHH OTAAETCA NPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJiep:KaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIMYCKHHKA 00IIe00pa3oBaTeNbHON  OpraHu3alvH,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMH, a (YHKIMOHAIBHONH IPaMOTHOCTBIO, TO €CTh CrocobaMu U
YMEHHUSIMH aKTUBHOTO TIOJYYEHHS 3HAHWUW U NMPUMEHEHUS WX B PEabHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3aJau.

B cBs3M c 3TUM npu UW3YYeHHH TMpeaMeTa «XHUMHUS» JOMUHUPYIOLIEe 3HAuYeHHE
NpUOOPETAIOT TaKue 1IeNIU U 3a7auu, KakK:

ajgantanus OOyJaroIMXCSs K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSTHIO TPAMOTHBIX pEIIEHUI B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopMupoBaHre Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIICTEHITHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE TSl PAa3IMYHBIX BHUJIOB EATEIHHOCTH: PEHICHUS MPOOIIeM,
MOWCKa, aHanmu3a M o00paboTku uWH}OpMAIMK, HEOOXOMUMBIX [JII TMPUOOPETCHHsI OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMUU, a TaKXkKe Ui OLICHKHU C
MO3UINI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEy;

pa3BHUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKHUX CIMOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA ¥ aHaliu3a y4eOHOW U Hay4YHO-TIONMYISIpHON WH(DOPMALIMHA XUMUIECKOTO
COJIepKaHuUs;



dopMupoBaHne U pa3BUTHE Y O0YJAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIICHHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MPH IUTAHUPOBAHUH U TIPOBEIEHIUH XMMHUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHHE y OOyJarommxcsi YOeXKIEHHOCTH B TyMaHHCTHYECKOH HaNpaBIEHHOCTH
XUMUHM, €€ BaXHOW pOJIM B  pEMmIeHHMH [IOOAIBHBIX  MPOOJIEM  palnOHANIBHOTO
IPUPOONOIb30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX DPECYpCOB U COXPAaHEHHs MPHPOIHOTO
paBHOBECHs, OCO3HAHHMS HEOOXOIMMOCTH OEpeXKHOTO OTHOIIEHHS K NPUPOAE M CBOEMY
3JI0POBBIO, @ TaK)KEe NMPUOOPETEHNS OIBITA WCIOIB30BaHMS TONYYCHHBIX 3HAHUH JUI TPUHATHSL
IPaMOTHBIX PEIICHNH B CUTYalUsIX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMU.

B yueOHOM miaHe cpenHero obmero oOpa3oBaHus mpeamer «XuMus» 06a30BOTO ypOBHS
BXOJIMT B COCTaB MpeIMEeTHOI 0bacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OOmmiee 4nciio 4acoB, OTBEACHHBIX JUIA M3YYCHHS XHUMHHU, HA 0a30BOM YPOBHE CPEIHETrO
obmero obpazoBaHusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
Kiacce — 34 gaca (1 yac B Hefieno).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKOH XUMHUHU

[Ipenmer opraHnyecKor XUMHUU: €€ BOBHUKHOBEHHUE, PAa3BUTUE W 3HAYEHUE B IMOJYYECHUU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpOEHUsI OpraHuuecKux coequHennii A. M. bytiepoga,
e€ ocHOBHbIe MoNOKeHUs. CTpyKTypHbIE (OPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n30Mepus. XMMHUUECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenrie o  kmaccuuKalMy  OpPTaHUYECKUX  BemiecTB.  HomeHkmiarypa
OpraHMYECKHUX COeIMHEHUN (cucreMaruyeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPraHMYECKUX BELIECTB.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALECHUN: O3HAKOMIICHHUE C
oOpa3iaMy OpraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE, MOJETHUPOBAHUE MOJEKYI
OpraHMYECKUX BEIIeCTB, HAOMIOACHHE U ONUCaHHEe JEMOHCTPALIMOHHBIX OIBITOB IO
MPEBPAIEHUIO OPTAaHUYECKUX BEIIECTB MPU HAarpeBaHuU (IJ1aBjeHHe, 00YTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AnKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYecKM psa. Meran M 3TaH — mpocTeHIne
IPEJCTAaBUTENIN aJKaHOB: (U3MYECKWEe W XHMHUYECKHE CBONCTBA (peakluMH 3aMelleHus u
TOpEeHUs ), HaX0XACHNUE B IPUPOJIe, TOJTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUHN Psii. DTUIEH U MPOMUJIEH — MpOoCTeuIne
MPEICTABUTENIN AJIKEHOB: (DU3MYECKHE W XUMUYECKHE CBONCTBA (peaklMd TUIPUPOBAHMS,
raJIoreHUPOBAHMUS, THIPATAllUU, OKUCIICHHUS U TIOJMMEPHU3alIUN ), TOTYyYeHHE U TPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTwiOyramgues-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKUE
cBoMcTBa (peakuus moaumepusauun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTHYECKUU psaA. ANCTUICH —
MPOCTEUIIINIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3UIECKHNE M XUMUYECKHUE CBONCTBA
(peakuuu rUIpUPOBAHUS, TAIOT€HUPOBAHMS, THAPATALIH, TOPEHHSI ), TOJTy4YE€HUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (U3MUYECKHE U XUMHUYECKHE CBOWCTBA (peaKIuu
rajJjoreHUpOBaHUsI U HUTPOBAHMS), MOJIyYeHHE W MpPUMEHEHHE. Tonyon: cocmas, cmpoeuue,
@usuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSanUsi U HUMpPOBAauus), NoiyyeHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBA3b MEXIYy  YIVIEBOJOPOJAMH,
MPUHAJICKAIUMU K pa3IMYHbIM KJaccam.

[IpupoaHble UCTOYHUKH YTIIEBOIOPONOB. [IpupoaHbBIi ra3 M MOMyTHbIE HEPTSIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu HePTHU: TeperoHka, KpeKUHT
(TepMUYECKHH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOAYKTHI €ro NepepaboTKH.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALECHUN: O3HAKOMJICHHUE C
oOpa3iaMu TiacTMacc, KaydykoB U pe3uHbl, Koyuiekiuu «HedTb» u «Yronb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOJHBIX, IPOBEACHHE NPAKTUYECKOW pPabOThI:
MOJIy4eHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, o0bEMa, KOJIUYeCTBa
HCXOJHOTO BEIIECTBA WJIM TPOAYKTAa PEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIIUH ).

Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHl. METaHON M 3TaHON: CTpOeHHe, (U3NUecKue Hu
XUMHUYECKHE CBOWCTBA (PEaKkIMU C aKTHBHBIMU METaNIaMH, TaJIOT€HOBOJIOPOJAMH, TOPEHUE),
npuMeHeHue. BonopoiHbie CBSI3U MEXy MOJIEKYJIaMHi CIUPTOB. JleficTBUe MeTaHoMa U 3TaHoa
Ha OpPTraHu3M YeJIOBeKa.

MHoroaromHble CHUPTHL. ODTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHE, (U3MUecKkue u
XUMHUYECKHE CBOMCTBA (B3aMMOCHCTBHE CO MIETOYHBIMHA METaNIaMHU, Ka4eCTBEHHAS peaKIIUsI Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuunepuHa u
STUJICHTJIUKOJIS.

®deHoJI: CTpoeHHE MOJEKYNbl, (QU3nUeckne W XUMUYECKHE CBOMCTBA. TOKCHUYHOCTH
denona. [Ipumenenue genomna.

Anpaerunpl U kemouwvl. DopManbIerwja, aneTAIbIETHl. CTpPOeHUE, (QHU3NYEeCKhe W
XUMHUYECKHE CBOWCTBA (pPEaKkIMU OKHUCICHHUS W BOCCTAHOBJICHUS, KAayeCTBEHHBIE PEaKIUu),
MOJIy4YeHUe U IPUMEHEHHE.

OnHOOCHOBHEIE TIpeNiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
CTpoeHue, PU3nIecKre U XUMUYECKUE CBOMCTBA (CBOIMCTBA, OOIIKE /IS KJIacca KHCIOT, PEaKIus
stepudukanuu), mMoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. Mbllla KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBUE.

CrnoxHble 3pUpPHl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenune xupoB. bruosorndyeckas pojb KUPOB.

YrneBonbl: cocTaB, KiaccuuKanus yriieBooB (MOHO-, M- U Mojucaxapusl). [mroko3a —
MPOCTEHIINN MOHOCAXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYIbI, (PU3UYECKHEe U XUMHUYECKUE
cBoiicTBa (B3ammopelcTBue ¢ ruapokcugoM Meau(ll), okucieHme amMMHAaYHBIM PAaCTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHWE, OpOKEHUE TIIOKO3bI), HAXOXKICHHE B TPHUPOJE,
npUMeHeHue, ouonoruueckas poib. DotocunTes. pyKTo3a Kak U30MEp IITFOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie noauMepsl. CTpoeHne Kpaxmajia U LeJUTI0I03bI.
®dusnueckue U XUMHYECKUE CBOMCTBA KpaxMmara (TUIpOIu3, KaueCTBEHHAs! PeaKIus C HOJAO0M).

OKCrHepUMEHTAIbHBIE METObl HM3y4YEHHsS BEIIECTB M MX IMPEBpallleHUil: MpOBeIeHUE,
HaOJIO/IeHUe U OINKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHbBIE
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoia okcuaom wmeau(ll)), mMHOroaToMHBIX
cnupToB (B3aumopeiicTBue rmnepuHa ¢ ruapokcugom menu(ll)), ampaerunmoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBue
KpaxMmajga C HWOJOM), TPOBEACHHE MPaKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnbie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJHOIO BEIIeCTBAa MJIM TPOAYKTAa pEaKlUHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB UM MPOJIYKTOB PEAKIIUH ).

A3oTcoepKallue OpraHnyecKue COeAMHEHUSI.

AMUHOKHCIOTBI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XUMHYECKHE CBOIICTBA aMHUHOKUCIOT (Ha mpuMepe unuHAa). buojormueckoe 3HadyeHHE
aMHHOKHUCIIOT. [lenTuasl.



benku kak nmpupogHbIE BBICOKOMOJEKYJSpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIE pEaKIIuy Ha OEJIKH.

OKcrepUMEHTaIbHbIE METOJbl M3YYEHHUs BELIECTB M MX MpEeBpalleHuil: HaOIoAeHue U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JI€HAaTypalus OEIKOB INpU HarpeBaHUM, I[BETHHIE
peaxiu 6eKoB.

BbicokoMo1eKy IsIpHBIE COeUHEHHS

OCHOBHBIE TNOHATHS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHMH: MOHOMEp, IMOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNHU, CpeAHsAs MoyeKynspHas Macca. OCHOBHBbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — IOJMMEPU3ALIHs U TOJIMKOHEHCALIHSL.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHs BELIECTB U MX MPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBSI3U.

Peanu3zanust MeXIpeIMETHBIX CBsI3€l MPU M3Y4EHMM opraHnyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHH, Tak H
HOHATUH, ABJSIOIINXCS CACTEMHBIMU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OOwe ecTecTBEHHO-HaY4HbIE IOHATHS: SIBIEHHE, HAy4dHbI (akT, TUMoTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIacCU(PHUKAIMs, TMEepPUOAUYHOCTb, HAONIOJCHUE, HW3MEPEHHE,
AKCIEPUMEHT, MOJICITUPOBAHHUE.

®dusnka: Matepus, YHEpIus, Macca, aToM, JIEKTPOH, MOJIEKYJla, YHEPreTUYECKUI YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEIIMYMHBI U €HMHULIBI
UX U3MEPEHUS.

Buonorusi: knerka, opraHusM, O6uocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTHBHBIC BellecTBa (OCJIKH, YIIIEBOIbI, )KHPHI, PEPMEHTHI).

['eorpadus: MuHepasibl, TOpHbIE OPO/BI, TOJIE€3HBIE HCKOMAEMBIE, TOILINBO, PECYPCHI.

TexHonorus: NUIIEeBbIe MPOIYKThI, OCHOBBI PAllMOHAJILHOIO IUTaHUS, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETHUECKHE MPENapaThl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMUMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUIA

JIMHYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOIIMMUCS
mporpaMM CpeaHero oOImiero odpazoBaHUsl (IMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hay4Ho-MeToanueckoi OCHOBOW JUIsi pPa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00I1ero 00pa30BaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTypEe JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oo0Imero o0pa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTaBISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOW TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIHLHOCTH M CAMOOIIPEAETICHUIO;

HAJIMYUE MOTUBALIUU K 00YUEHUIO;

I[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JTMYHOCTH HA OCHOBE KIIFOUEBBHIX
IIEHHOCTEN ¥ UCTOPUUYECKHUX TPAJAUIINK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroUIMXcs PyKOBOJICTBOBAaTHCS B CBOEH JIEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LIEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYue TPABOCO3HAHUSA SKOJOTUYECKOM KYIbTYpPbl U CHOCOOHOCTH CTaBUTh LENU U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMera «XHUMHS» JIOCTUTAIOTCA B E€IUHCTBE
yueOHOM M BOCMUTATENLHOM JEATETLHOCTH B COOTBETCTBUHM C T'YMaHUCTHYCCKHMH,
COLIMOKYIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH U HJe€allaMd POCCHUHUCKOTO
rpaXAaHCKOro 00IlecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMH M MpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIONUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT cPOPMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M NPAKTHUYECKON JEsTeNbHOCTH OO0y4aromMxcs [0 peaju3aluu
MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

OCO3HaHHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

NPEACTABICHUS] O COIMAIBHBIX HOpPMAaxX M MpaBUaX MEXKIUYHOCTHBIX OTHOIICHHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENILHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M PUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPH aHAJIK3E PAa3INIHBIX BHJIOB YUYEOHON AESITETLHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAUI0 OTE€YECTBEHHOU
XUMUH;

YBaOXCHHSI K TMPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M TMPAKTUYECKOTO MPUMEHCHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAyKH €CTh Pe3yNbTaT JUIUTEIbHBIX HaOIIOICHHUIH,
KPOTOTJIUBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MTPAKTUKOB;



MHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJIYYEHHH U TMOCIEAYIOIIEM aHajlu3e
UH(POPMALIUHU O TIEPEOBBIX TOCTHIKEHUSAX COBPEMEHHOM OT€UECTBEHHOW XUMUHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSCh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IMOBEJEHHE M MOCTYNKHM CBOMX TOBAapUIIeH ¢ MO3UIUil
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBb:

NOHMMaHM LEHHOCTeH 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEO0OXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHnsT MpaBWJI 0€30macHOTO OOpaIleHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYAOBOU J€ATETbHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBOro BoCnUTAHMA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEeI0BATEIbCKONW JEeSTEIbHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJa4 COLMaIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEeHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEeIMETHBIX 3HAaHUH 0 XUMHUH;

YBaXXEHUSA K TPYAY, JIOAAM TPpYyJa U pe3yJibTaTaMm TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHON TpPaeKTOPHH OOpa30BaHMS,
Oynymeil mpodeccun U peaan3aluy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOTr0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOr0 OTHOLIEHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MPo0JsieM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPEBL,

0CO3HAHMsI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTUKEHUNH XUMHH JJISl PEIICHHs] BOIPOCOB
PaLMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BpPEd OKPYXKAIOIIEH NPUPOIHOU cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHE IMOCIEICTBUS MPEITPHHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIM4YUsl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
NESATEIbHOCTH  DKOJIOTUYECKOW  HAmpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATbCSI HMHU B
MI03HABATENbHOM, KOMMYHUKATHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOIO MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKU;



NOHUMaHMsl CHeuM(UKH XUMHM KakK HayKH, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
paMoOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLieM
MHUpE KaKk O €AMHCTBE IPHUPOJABI M YEJIOBEKa, B TMO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny MpodieM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUH JJs1 COBPEMEHHOW LMBWIM3AaLMU: B €€
T'YMaHHCTUYECKON HANpaBlIEeHHOCTH M Ba)XKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuanIbHOM
KYJBTYpPBI, PEIIEHUH TI00aTBHBIX MPOOJIEM YCTONYNBOrO pa3BUTHs YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00€CIeyeHn! YCIIOBHM YCIIEIIHOTO TPYyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 4YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHalu3a U OOBSACHEHMs SIBIICHUI OKpYKAIOIIEro MHpa U IMPOUCXOIAIIMX B HEM HM3MEHEHU,
yMEHUS Jie7aTh 000CHOBAaHHbIE 3aKIIOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA Ul peLeHHs Tpo0ieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHX;

MHTEpEeca K NO3HAHUIO U UCCIIEN0BATENbCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUH C >KM3HCHHBIMU
MOTPEeOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
JESATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeqMeTHbIe pe3yJbTaThl OCBOCHHUS YUEOHOro IpeaMeTa «XUMHsS» Ha YpPOBHE
CpeaHero o0IIero o0pa3oBaHusl BKIIOYAIOT:

3HaYMMble JJIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIAUCUUIUIMHAPHBIC
(MeXIMpeIMeTHbIE) 00IIeHayYHbIC TIOHATHUS, OTPAXKAIOIINE [IETOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, SIBICHHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHSs, HCCIIeA0BaHNe, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

YHUBEpCaJIbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTeIbHBbIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone GopMuUpoBaHHEe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAIbHOM KOMIETEHIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOyYalOImUXCS  HMCMOJb30BaTh  OCBOCHHBIC  MEXIHCIMILTUHAPHEIE,
MHUPOBO33PEHYECCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBIE ACHWCTBUS B IIO3HABATEIHHOW H
COIMAJIbHOM MPAKTHUKE.

MeTaHpeHMeTHBIe PE3yJIbTaTbl OTPAKAIOT OBJAACHUC YHUBCPCAJIbHBIMHA y‘-IeGHBIMI/I
MMO3HAaBATCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBPIHMH.

OsgiiaieHne YHHBEPCATbHBIMH Y4eOHbIMU NMO3HABATEILHBIMH 1€lCTBUSIMU:

1) 6a3oBble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENILHO (OPMYJIUPOBATh M aAKTyaJIM3MpPOBATH MpOOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpeNeNATh WEeNU ACATEITbHOCTH, 3a7aBas MapaMeTpbl W KPUTCPHUH WX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI ACATEIBHOCTH C IIOCTABJICHHBIMH LEJISIMU;



UCIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BbBIACIATH
XapaKTepHble TPU3HAKU TMOHSATHUH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHITHS JIsI OOBbSICHEHUS OT/ICTbHBIX (DAKTOB U SBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHHUS (MHIyKTUBHBIC, MACIYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH WM MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOJb3YeMble B XUMHH CUMBOJUYECKUE (3HAKOBBIC)
MOJIEJH, TPe00Pa30BhIBATH MOICIbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
xumMudeckass (opMmynia, ypaBHEHHE XHMHUYECKOH peaklud — TMPU pPeIIeHud Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3ajlad, MPUMEHATh Ha3BaHHbIE MOJENbHbIE MPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIHA.

2) 0a30BbIe HCCIeA0BaTEIbCKUE IeliCTBHS:

BJIQ/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIECTB U XUMUUYECKUX PEAKIUIL;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHUS, WCIOJIB30BaTh IIOCTAaBIEHHBIE U
CaMOCTOSITeNIbHO C(HOPMYIMPOBAHHBIE BOIPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYXKIICHUI;

BJIQJICTh HABBIKAMHU CAMOCTOSTETFHOTO ITUTAHUPOBAHUS M TPOBEICHUS YUEHUYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOOIaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IIPOTHO3UPOBATh €ro pe3yiabTaT, (OopMyIUpoBaTh OOOOIIEHHS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON WCCIIeIOBATEICKOH M TPOEKTHOW JIeATEIbHOCTH,
MPOSBISATE CIHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOMCKY METOAOB peIleHus
MPAKTUYECKHX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) pa6ora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B PpA3NUYHBIX HCTOYHUKAX HHpoOpManuu (Hay4HO-IOMYJIpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBO4Hble Tmocobus, pecypcbl HHTepHera),
AHAIM3UPOBATh HH(OPMAILIMIO PA3IUYHBIX BUIOB U (OpPM TPENCTABICHUS, KPUTUUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U OTOOpe
uH(pOopMalu, HEOOXOAUMOM J1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

MpHOOpPETaTh OMBIT KCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BHIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHus HHGOPMAIIU (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BAaTh HAyYHBIA SI3BIK B KaueCTBE CpEACTBA TNpuU paboTe C XUMHUYECKOM
uH(poOpMalMell: TPUMEHSATh MEXIpEeAMETHbIe ((U3MYeCKne W MaTeMaTHYeCKHe) 3HaKu |
CHUMBOJIBI, (hOpMYIIBI, a00OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBi1aeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMBbI B XOJI¢ JUAJIOTa W/WUIH JTUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIATh C NpE3EHTaIleld Pe3ysbTaToOB IO3HABATEIFHON IEATEIHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
HKCIEPUMEHTa, NPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BEILECTB,
peanu3anuy y4eOHOro TMpoekTa W (HOPMYIMPOBATH BHIBOJABI 10 pe3yiabTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHUN ITYTEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKACHUS 1 0OMEeHa MHEHHUSMH.

OBJlajieHNe YHHBEPCATbHBIMH PeryssTHBHbBIMH 1€ CTBUSAMU:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATENbHOCTD,
orpesiersist e€ ey M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraeéMblii aITOPUTM JIEHCTBUH HPHU BBHIMOJHEHUH y4eOHBIX M MCCIEIOBAaTENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIYyYE€HUS! HOBBIX 3HAHHH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATh CAaMOKOHTPOJIb CBOEH JIESATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHndeckast XuMUs» OTPaKaroT:

c()OPMUPOBAHHOCTh MPEACTABICHUN O XHUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHMHUHU B IIO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'paMOTHOCTH, HEOOXOOUMOH IUis
pelIeHus] MPAaKTHMYECKUX 337ad4 W SKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLeE;

BJIAJICHAE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroIINe
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyina (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANIbHAS TPYINA, pajuKal, HU30MEpUs, U30Mepbl, FOMOJOTHYECKUH psJl, TOMOJOIH,
YIJIEBOIOPOABI, KMCIOPOA U a30TCOIEPKALINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHUS CTPOESHUSI OPraHUYECKUX
BeuiectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWH; MHUPOBO33PDEHUYECKUE 3HAHMs, JIEXKAIIUEe B OCHOBE IIOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMYECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€30MaCHOM HCIOIb30BAHNYN BaXKHEHIINX OPraHNYECKUX BELIECTB B OBITY
U IIPAKTUYECKOH JEeATEIbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIE MMPU3HAKHU MOHITUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOINUE MOHATHS IIPU OIIMCAHUH COCTaBa, CTPOEHUS U
MIPEBPAILICHU I OPTaHUYECKUX COCTMHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMH) (OpMYIT OPraHUYECKUX BEIECTB
Y YPaBHEHUI XUMHUYECKUX PEAKLIMH, U3rOTABIMBATH MOJEIN MOJEKYJ OpPraHUYECKHX BEILECTB
JUISL AJUTFOCTPALlUU MX XMMHYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAIEC)KHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB 110 HUX COCTaBYy M CTPOEHHUIO K OINpEAeIEHHOMY KiacCy/Tpylme CoelnHEHHH
(YriaeBoAopodbl, KHUCIOPOJ UM a30TCOAEpXKAIIUE  COEIUHEHMs, BBICOKOMOJIEKYIAPHbIE



COCIMHEHMS), N1aBaTh MM Ha3BaHUs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Taxxe
MPUBOIUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpHH, (QeHON, (opMaibAeTHA, aleTaabIeTui, MypaBbHHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIJIOTa, CT€ApUHOBAsl KHUCIIOTa, TII0K03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI OMPEACNATh BHUIbI XHUMHUYECKOH CBS3M B OPraHUYECKUX
COeIMHEHUSX (OAUHAPHBIEC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPHUMEHSTH IOJOKEHUS TEOPUU CTPOEHHUS OPraHuYecKUX
BemectB A. M. bytiepoBa miis 0OBbSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MACChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTAaBUTENEH PAa3TUUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 2TaH, STWIEH, TNPOMWIEH, aleTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, dTUJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIeruI, MypaBbuHAs U yKCyCHas
KHCIIOTHI, TJIOKO3a, Kpaxmal, [eJUT0N03a, AMHHOYKCYCHas KHUCIIOTa), WJUTFOCTPUPOBATH
FeHETUYECKYIO CBS3b MEXKIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOoTKH M MPAKTUYECKOe MpPHUMEHEHHE
MPOJIYKTOB MEepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCIECHUS [0 XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KONMYECTBA HMCXOMHOTO BEIIECTBA WU NPOAYKTA PEAKIUU TIO0 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH);

c(hOopMUPOBAHHOCTh YMEHUI BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCMIONB3YEMbIX B XHMHUU [P HM3YYEHUU BEHIECTB M XUMHUYECKUX SIBJICHUU
(HaOnrofieHne, W3MEpEHUe, OSKCIEPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KHU3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJIb30BAHUS XUMUYECKON TOCYAOUH U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIIEHHUS C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUNA HKCIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIIEHA U U3yUYEHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OETKOB TpHu
HArpeBaHUU, I[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu C BEIIeCTBaMU U JIaOOpaTOPHBIM O00OpYIOBAaHUEM, MPEICTABIATh PE3YIbTAThI
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX peakUuil Hu
(dbopMyITUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OPMAIHUIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBA MaccoBOM nHpopmaru, MHTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IEIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOHM NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOErO 3I0POBbI U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BEIECTB, MOHMMas cMbica mokazatens [IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHbIICHUS U MPEJOTBPAICHHUS] UX BPEIHOrO BO3JIECHCTBUS Ha OpraHU3M
YeII0BEKa;



JUIST OOYYaOIIUXCS ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSMHU 3I0POBBS: YMEHHUE MPUMEHSITH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHMSI BEIIECTB M XUMUYECKUX SBIICHUM;

JUISE  CIITIBIX ¥ CA0OBUASIIMX OOydYaloImUXCs: yYMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
HaumeHoBaHue pa3/iejioB U TeM duaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Kontponbnbsie IlpakTnyeckue
NpoOrpamMmbl Bcero o0pa3oBaTejibHBIE peCypChl
padoThI padoThI
Pa3nes 1. Teopernyeckue 0OCHOBbI OPraHN4eCKOM XUMHUM
[TpeameT opraHM4ecKO XUMHH. https://academy-
1.1 Teopust cTpoeHUsT OpraHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenunennit A. M. byrieposa Sele-4e24-ac02-efb16fa49f6a
Hroro no pazneny 3
Paszgen 2. YriieBoaopoanbt
[IpenenbHble YyriueBOAOPOIBI — https://academy-
2.1 ATKAHEL 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473¢c-b3d7-ed82fcaddd02
HenpenenbHbie yrieBoaopoabl: https://academy-
2.2 AUTKCHBI, ATKATHCHL, ATKHHbI 6 0 1 content.apkpro.ru/lesson/4038171e-
’ ’ 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApomaThdecKue yrieBoa0pOIbl 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feet4
24 Hpupozbre HerosHiat 3 1 0 https://lesson.edu.ru/04/10
YIJIEBOJOPOAOB U UX MepepadoTKa
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:xainue oprannyecKue coeTUHEeHNs
3.1 Cruptel. denon 3 0 0 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10

content.apkpro.ru/lesson/5439¢18b-

7440-4b61-bf84-c04fa471694f

Anpaerunsl. KapOoHOBBIE KUCTOTHI.

https://academy-

3.2 Crioibie >GupI 7 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90
https://academy-

3.3 VYrneBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro no pazneny 13

Pasznen 4. A3oTconeprkamye opraHuyeckue coeIuHeHus

https://academy-

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazneny 3
Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O ITPOIECCA
OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

Xumus, 10 xkmace/ I'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A., Akinoneproe oodmectBo «M3narenscTBo «lIpocsemenne», 2021 r
Xumus, 11 xknacce/ I'abpuensn O.C., OctpoymoB W.T'., CnankoB C.A., Aximoneproe obmiectBo «M3narensctBo «lIpocBenienne»,2021r.

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

Xumusi(0a30BBINYpOBEHB ). Peanuzanus oopazoBanus: MeToquueckoe nocooue st yaurens / Kasepuna A. A., [luayruna I'.B.; mox pen.I'. B.
[Muuyrunoii. M. : ®T'BHY «MHcTuTyT ctpareruu pa3sutus oopasoBanust PAOy, 2022 81 c.:u.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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