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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIC MPOTPaMMbl, U OCHOBHBIX MOJIOXKEHHIA
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @eaepannn Ha nepuoa 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble monoxkenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON  OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOoro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€éToM crneuu(pukd HayKu XUMHUHM, €€ 3HauyeHUs B TO3HAHUM MPUPOABI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX LENel U MPUHIHUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KarolleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOopMHUpYyeTCcs B XMMHHM Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTalla
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmxcsi, HEOOXOJUMYI0 UM I  BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHMYECKOW XUMHHU (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUHN) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera 00ecnedYMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YypoBHiIX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M BJIECKTPOHHBIX
IpeJCTaBICHUN O CTpoeHUH BeliecTB. CBefieHus 00 H3ydaeMbIX B Kypce BellecTBax
JAIOTCS. B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIIOKHBIX OMOJIOTHUECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBSA3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUS» O00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHHUM, a TAKXKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH M
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIBHON U MPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITMBATH HHPOPMAITHIO U IPUMEHSATH €& IS IOTIOJTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHEHTHPOBAHO Ha (GOPMHUPOBAHUE Y OOYJAIOIINXCSI MUPOBO33PEHYECKOW OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUYMI MEXIy HOBBIMH (aKTaMU U TEOPETUUECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, TOUCKa, aHaimM3a W 00paboTKu
uHhopMaIuU, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIENEH W3y4EeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero oOpasoBanus. CeromHs B
MPETOAaBaHUH XUMHH B OOJBIICH CTENEHH OTAAETCS MPEANOUYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHusl OOyuyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJYYECHHs 3HAHUI ¥ PUMEHEHUS UX B PEANbHOMN XKU3HH TS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIJICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONbITA JESTEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXe JUIl OLEHKH C MO3UIUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOIHYIO CPENY;



pa3BUTHE IO3HABATEIHHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHU B COOTBETCTBHH C KU3HECHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpPEMEHHbIE MH(OPMAIIOHHBIE TEXHOJIOTUH JJIs TIOUCKA M aHaju3a y4eOHOW U
HAYYHO-TIONYJISIPHON MH(POPMAIIMK XUMUYECKOTO COAECP KaHuUSs;

(dbopMHUpOBaHKE U Pa3BUTHE Y O0YUYAIOIIUXCS ACCONMATHBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOIIOAATETbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE y oOydarommxcsi yOeKIEHHOCTH B T'yYMaHHCTHYECKOM
HANPABICHHOCTH XHMHHU, € BaXXHOHW POIM B PEHICHHH TIIOOATBHBIX MPOOIeM
PaIMOHATBFHOTO TPUPOAONOIB30BAHHUS, TIOMTOHEHHS YHEPTETUISCKIX PECYpCOB U
COXpaHEeHHs TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEpeXKHOTro
OTHOIICHHUS K TPUPOAEC M CBOEMY 3JIOPOBBIO, a TaKKe MPHOOPETEHUS OIbITa
UCTIOIb30BAHUSl TIOJMYUYCHHBIX 3HAHWUU Il TPHHATUS TPAMOTHBIX DEUICHUH B
CHUTYAIIHUSX, CBI3aHHBIX C XUMHUYECKUMHU SIBIICHHUSIMH.

B yueOHOM 11aHe cpemHero oO0mero oOpa3oBaHUS MpeaMeT «XUMHSD»
©a30BOro ypoBHsI BXOJUT B COCTaB MpeAMETHON o0sacTu «EcTecTBeHHO-HAyYHBIC
PEIMETHI».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oomero oopa3oBanus, cocrapiseT 68 yacos: B 10 kimacce — 68 yacos (2
gyaca B HEJENI0).



COJAEPKAHUE OBYUYEHUA

OPI'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYYEHUM HOBBIX BEIIECTB M MaTepuansoB. Teopusi CTpPOEHUsS OpPraHUYECKHUX
coequHenniit A. M. Bytneposa, e€ ocHoBHbIE TIOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. ['omonorus, wu3oMepus. XuUMHYEeCKas CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BKHEUIIUX MPEICTABUTENEN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUMN:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB M0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB MpH
HarpeBaHuu (IJIaBjieHUe, OOyTrIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MertaH u d3TaH —
pOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuu 3aMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUNA pAl. DTWIEH U NPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALIIH ), [TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusaunuu). IlomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— MpPOCTEHIIMNA TpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALNH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJyYEHUE U MPUMEHEHue. Tomyon:
cocmas,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYyeHue u npumenerue. TOKCUIHOCTb apEeHOB.
['eneTnueckas CBA3b MEXAY YIVIEBOJOPOAAMM, NPUHAJICKAIMMMHA K PA3IMYHBIM
KJIACCaM.



[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 M NOMYyTHBIE
HeTsaHbie Ta3bl. Hedth u e€ mpoucxoxnenue. CrocoObl nepepaboTku HEDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKUW), TUpoau3. IIpomykTbl
nepepaboTku He(pTH, UX MPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBbIN
yToJib U IPOAYKTHI €0 MePepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BEIIECTB M MUX NPEBPALLCHUN:
O3HAKOMJIEHHUE C 00pa3liaMu IIaCTMACC, Kay4yKoB U Pe3UHbI, KoJuieKuu «HedTe»
U «YT0JIb», MOJEIMPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TI'aJIOT€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUYECKONW PabOThI: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOMCTB.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoaconepxaiue opranuieckue CoeAUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHI. METaHON M OJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€eHOBOJIOPOJaMH, TOpEHHUE), NpUMEeHeHue. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBrEe METaHOJIa M ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W TJIMLEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIrOaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rmmuepuHa v TUIICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJbl, (U3MYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ilpumenenue gpenomna.

Anpnerugpl U Kemowuwvl. DopManmpaerun, auneTanbACTHNA:  CTPOECHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJIEHUS,
KAUECTBEHHBIE PEAKLIMN ), IOJYyYECHUE U TPUMEHEHUE.

OnHOOCHOBHBIE ITpeieIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAs
KHUCJIOTBI: CTpOEHUE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KUCIIOT, peakus dTepuukanun), noayyeHue u npumeHenue. CteapuHoBas
Y OJIEMHOBAsi KUCJIOThHI KaK MPEACTAaBUTENM BBICIIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

CrnoxHble 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
pOJIb )KUPOB.

VYrneBoabl:  cocTaB, KilacCH(PHUKanus  yrJeBoAoB  (MOHO-, JHU- H
nonucaxapuapl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbl, (PU3HUECKHE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
menu(ll), okucienne aMMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBieHue,
OpoO’KEHUE TITH0KO3bI), HAX0XK/IEHUE B IPUPOJE, IPUMEHEHHE, OMOJIOTMYECKast POJIb.
dorocunTe3. PpyKTO3a KAaK N30MEP TIIFOKO3BI.




Kpaxman u nemnono3a Kak NpupoaHble nmoauMepbl. CTpoeHue Kpaxmaia H
Heuoo3bl. PU3MYECKWE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB U HUX MPEBpaIIlCHU:
MpOBE/ICHHE, HAOJIIOJICHUE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIOUPTOB, KAaUYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIIMPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpueruoB (OKMCIEHUE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzammonmeilcTBHe Kpaxmanga C HOJOM),
MPOBEICHHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bblunciendss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM IIPOJYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoeprkalme OpraHu4eckue COeIMHEHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHenus. usnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYECHUE aMUHOKHCIIOT. [lenTunasl.

benku Kak NpUPOIHBIE BBICOKOMOJIEKYJISIPHBIE coelnMHEHMs. llepBruuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M UX IPEBPALLCHUMN:
HAOJII0/ICHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JI€HATypalus OElIKOB MPH
HarpeBaHuM, LIBETHbIE pEaKLUU OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COECIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHEH A

DKCNEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBS3€HM NPU U3YYEHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONUXCS CUCTEMHBIMHU IS OTACIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccu(dukaius, NepruoIM4YHOCTb, HAOII0IEHHUE,
U3MEpEeHUe, IKCIIEPUMEHT, MOJIETUPOBAHHUE.



®usuka: Mmarepus, DJHEpPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
HSHEPreTUYECKU ypPOBEHb, BEIECTBO, TelI0, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypcBhl.

TexHonorus: NULIEBBIE MPOAYKTH, OCHOBBI PAlMOHAJIBHOIO NUTaHUS,
MOIOIIINE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE Mpenaparbl, MaTepUaJIbl U3
HMCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHCsl TMPOTpaMM  CpPeJHEro oO0mero o0pa3oBaHUsl (JIMYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PpE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOlIUMXCsl PYKOBOJCTBOBAThCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYKUE MTPABOCO3HAHUS PKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMU B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIBITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4Jaronuxcs 1o peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMSI

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS. O COLMAIBbHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUM U MPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/J1a YYE€HBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTHUBOB B IIOJyYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TIOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHHE U TMOCTYIKM CBOMX TOBAPHUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) ¢popMUPOBAHNS KYJIbTYPHI 310POBBSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MMOHMMAHUS LEHHOCTH TPaBWJl HWHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalLUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a/1a4y
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOdeccuil pa3IudyHoro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBAKECHUS K TPYAY, JHOIAM TPyAa U pe3yabTaTaM TPYAOBOU NEATENbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYATbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccuun M peaym3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

IKOJIOTUYECKU 1I€TIECOO00PA3HOTO OTHOILICHHUS K TPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pelIeHns BONPOCOB PAlMOHAIBHOTIO IIPUPOAONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAIOUIEH
NPUPOIHON cpeie, YMEHHS MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIBHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJIEOJOTHUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUM(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeACTaBlIeHUs] 00 OKpYyKaroUeM MHUpE Kak O €IMHCTBE MPHUPOJblI U YEJOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
[UBWIM3ALMN: B €€ TYMaHUCTUYECKON HAITPaBJIEHHOCTU U BaXKHOM POJIA B CO3/IAaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELICHUU TJIOOATBHBIX MPOOJIeEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUM YCIOBHUI
YCHENIHOTO TPY/Ia ¥ SKOJIOTUYECKH KOM(POPTHOM KU3HHU KAXKIOTO WieHa OOIIECTBa;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh
MOJTy4aeMbIe 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKITIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB M UMEIOIIMXCS JAHHBIX C IICJIBIO TTOTYUYEHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUSX;



MHTepeca K MO3HAHUIO U UCCIIeI0BATEIbCKON AeSITENbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMHA 1O XHMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI y4€OHOro IMpenMera « XUMUs» Ha
YPOBHE CpeHEro o01iero 0opa3oBaHus BKIOYALOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEHAyYHbIE MOHATHUS, OTpaKaroUue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HAyYHbIA (PaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIEA0BaHNE, HAOIIOACHUE, U3MEPEHNE, IKCIIEPUMEHT U IpyTHE);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJISITUBHBIC), o0ecIIeYnBaroIne dbopMupoBaHUe (byHKIIMOHATBHOM
I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00yYaroInXCs;
CITOCOOHOCTBH 00yUarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIe Ppe3yabTaThl OTPAXKAIOT OBJAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIBTATHI AEATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W yCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIIME TMOHSTHUS JJII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KjIacCHU(PHUKAIIMU BEIICCTB H
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY HU3y4a€MbIMHU
SIBIICHUSIMU,



CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JACIyKTUBHBIC, IO
aHaJIOTWH), BBIBIATH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B PAcCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOJIb3yeMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmyJsia, ypaBHEHHE XUMUUYECKOM peakiuu
— IpU PEIICHUU y4eOHBIX MO3HABATENBHBIX M MPAKTHUUYECKHX 3a7a4, MPUMEHSIThH
Ha3BaHHBIE MOJICIbHBIC MPEACTABICHUS JIS BBISBICHHUS XapAaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IETh OCHOBAaMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuu;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHHS THUIOTE3BI 1O MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OJaTh 3a XOIOM
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
JeSITEIbBHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METO/IOB PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMUHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCS B PA3JIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOCOOus,
pecypebl HTEpHETa), aHanmM3upoBaTh WH(POPMALMIO PA3IMYHBIX BUAOB U (opM
pEICTaBICHHUS, KPUTHUECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTHUBOPEUHBOCTD;

(bopMyIIMpOBaTh 3alpOChl U MPUMEHATh Pa3IMYHbIE METOMAbI MPU MOUCKE U
orbope wuHpOpMaNMKM, HEOOXOAWMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  NpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BATh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTE C XMMUYECKOM
uHpopMaren: TpPUMEHATh MEXINpeIMeTHbIe ((hU3UYECKHUE U MaTeMaTHYECKUE)
3HaKH U CUMBOJIBI, POpMyJIbI, aOOpeBHATYPbI, HOMEHKIIATYPY;



UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HarJIsAHOCTH.

OByaseHue yHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJa€MOU TEMBI B XOJ€ JUAJIOTa U/WIH
JUCKYCCUM,  BBICKa3blBaTb  HJeH, (OPMYyJIHpPOBAThb CBOU  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C NPE3CHTALMEN PE3YJIbTATOB IMO3HABATEIBHOM IEATEIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIBHO WIH COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUU
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIECAOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealu3aluy YUYeOHOro npoekTa u (popMyarupoBaTh BHIBOIbI
II0 pe3yJIbTaTaM MPOBEIEHHBIX HCCIEAOBAHUN IYTEM COTJACOBAHUS IMO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMU.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I1I03HABATEIBHYIO
NEATENBHOCTh, OINpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh U IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JACUCTBUI MpHU
BBIIIOJIHEHUH YYEOHBIX U HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh HamoOoJjee
3¢ (EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAaHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JIESITENBHOCTH HA OCHOBE CaMOaHaIn3a
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «Opranudeckas XUMUSD»)
OTPaXaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHMA O XHUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OPMUPOBAHWUU MBIIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPAaMOTHOCTH, HEOOXOAMMOM sl PEIICHUS] MPAKTUYECKUX 3a7a4 ¥ IKOJOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHUH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIaraloIyMe TOHATHS (XMMHUYECKUM DSJIEMEHT, aToOM, OJJICKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, paIuKall,
M30MEpPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOJAEpKAIIME COEAUHECHUS, MOHOMED, IMOJUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIAPHbIE COCIMHEHHUS); TEOPUU M 3aKOHBI (TEOpUsl CTPOCHUS
oprannueckux BemniectB A. M. byTiiepoBa, 3aKk0OH COXpaHEHHUSI MacChl BEIIECTB);



3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWMHU;, MHUPOBO33PCHUYECCKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAaHUS TPHUYUHHOCTH W CHUCTEMHOCTH XWMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IOJIYYECHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOMN JACSATEIBbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIE MPU3HAKW TIOHSTHH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPHU
OMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(OpPMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHOM)
bopMynT OpraHMYECKHWX BEMIECTB W YPaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTABIMBATh MOJCIH MOJIEKYJ OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA HX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIUBATH INMPUHAJJIC)KHOCTh HU3YUYEHHBIX
OPTraHMYECKHUX BEIIECTB IO HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIACcCy/Tpynne COequHEHUH (YIJIEBOJOPOABI, KHCIOPOA M a30TCOACpPIKAIINe
COCIMHCHUS, BBICOKOMOJICKYJIIPHBIC COSAMHEHUS), JaBaTh WM Ha3BaHUSA II0
cuctematudyeckoir Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
STWJICHTJINKOMb, TJHIECPUH, (eHoN, (HOopMaNbIeTH, alneTaabIeTHI, MypaBbHHASA
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAs KUCIOTA, CTEAPUHOBAS KUCJIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XHUMHUYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. byTiepoBa jjisi 00bICHEHUSI 3aBUCUMOCTU CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TPEACTABUTEIICH Pa3IUYHBIX KIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, STUJICH, IPONUJICH, alleTHIICH, OyTaaueH-1,3,
MeTwi0yTaaueH- 1,3, 6eH30J1, METaHOJI, ITaHOJI, STUJICHTJIUKOJIb, TJIMIIEPUH, (EHOT,
aleTanbICTH ], MypaBbUHAS U YKCYCHAsI KHCIIOTBI, TJIIOKO3a, Kpaxmal, IeJlTi0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSMH COOTBETCTBYIOIIMX XHWMHUYCCKHX PEAKIUHA C HCIIOJIh30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOAHBIN Ta3, YTOJIb), CIOCOOBI UX IEPEPAOOTKH U MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepaboTKH;

c(OpPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOIYKTa



pEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOPMHPOBAHHOCTh YMEHHH BIIQJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUsA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYECHHH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

chOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TOJIb30BAHUS XUMHUECKOU
NOoCyJI0 U JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBHINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MMOTYUECHUE
ATUJICHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUYECKUX BEIIECTB,
JieHaTypaius OCJIKOB IPU HArpeBaHUMU, IIBETHHIE PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKM O€30MacHOCTH NpH OOpalleHud C BEHIeCTBAaMU U
7a00paTOpHBIM  O0OpYJOBaHHEM, TMPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMEe 3alKCH ypPaBHEHUH COOTBETCTBYIOLIUX pEaKIUid U
dbopMyIHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB,;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHUUECKYIO
uH(OpMAIUIO, TOJy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, MaTepuer u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  DKOJOTHYECKHU
L€JIeCO00pa3HOro TMOBENEHUS B OBITY M TPYJIOBOM JAESITENIBHOCTH B IEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbBI ONPEACIEHHBIX OPTaHHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEJOTBpAICHUS HX BPEIHOTO BO3JEHUCTBUS Ha OPraHU3M
YeJIOBEKa;

JUIs 00Y4YaroUuXcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEUIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUIS CJIENBIX W CJA0OBHIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
N KounyecTBO 4acoB JJIeKTPOHHbIE
; uudposbie
n/ | Tema ypoka Bcer Kontponsn  IIpakTuHuec
oOpa3oBaTe/ibHbIE
n 0 ble padoThI KHe padoThl
pecypchl
[Ipeamer bu6mmoreka [IOK
1 OpraHHYECKON 1 https://m.edso0.ru/863c
xumun. (YUHM) ca60
OCHOBHEBIE
:;)(J)‘IO:;SHI/IH bubmuorexa [JOK
2 P 1 https://m.eds00.ru/863c
CTPOCHUS
ca60
OpTraHUYECKUX
COCIMHEHUH.
OCHOBHEBIE
nosorker Buamorera LIOK
3 p 1 https://m.eds00.ru/863c
CTPOCHUS
ca60
OpTraHUYECKUX
COCTUHEHUH.
OCHOBHBIE
?S;IO;:HHSI bu6mmoreka [IOK
4 . I; i 1 https://m.eds00.ru/863c
P ca60
OpPTraHUYECKUX
COCJIMHEHU U
OcHOBHBIE
?:;IO;:HHSI bu6mmorexa [IOK
5 . geHm 1 https://m.eds00.ru/863c
P ca60
OpraHUYECKUX —
COCIMHEHU I
XUMHAYECKHE
dbopMyIIbI U
MOJIETU MOJIEKYJT bubnuorexa [JOK
6 B OPTaHUYECKOM 1 https://m.edso0.ru/863c
XUMHUH. YPOK ca60
W3YYECHUS HOBBIX
3HAHUMN
0O0001eHue n bu6mmoreka [IOK
7 CHCTEMATH3aIIH 1 https://m.edso0.ru/863c
3HAHUH 10 TEME ca60
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[IpuponHsbli ras.

bubmuoreka [JOK

8 https://m.edso00.ru/863c
AnkaHbl.
ca60
TIpupossrii ras. bubmuoreka [JOK
9 https://m.edso0.ru/863c
Ankansl.
ca60
Qﬁiﬁ;xne bubnuoreka [IIOK
10 . https://m.edso0.ru/863c
CBOMCTBA. ca60
[Ipumenenue.
AJIKEHEBI: COCTaB,
CTpOEHHUE, bubnnoreka [JOK
11 u3oMepus, https://m.edso0.ru/863c
HOMECHKJIATypa, ca60
MOJTyYeHUE
bubmuorexa [JOK
12 AJIKEHBI. https://m.edso00.ru/863c
ca60
O06o061IEHNE U
CHCTeI\faTHSaHHH bu6mmoreka [IOK
13 SHAHHI O https://m.edso00.ru/863c
TeMaM
ca60
«ANKaHBI U
«AJKEHBD)
bu6mmoreka [JOK
14 ATKaTueHBI. https://m.edso00.ru/863c
ca60
bu6mmoreka [JOK
15 Kayuayku https://m.edso0.ru/863c
ca60
AJKWHEL
CTpPOCHHE,
U30MEPHUS, bubnmoreka [JOK
16 HOMEHKJIaTypa, https://m.edso0.ru/863c
buznueckue ca60
CBOICTBA,
MOJTyYeHUE
AJIKVHBI: bubmuorexa [JOK
17 CBOMCTBA, https://m.eds00.ru/863c
MPUMEHEHUE ca60
bu6mmoreka [IOK
18 Apensl. benson. https://m.edso00.ru/863c
ca60
19 Apensl. benzor. bubnmuorexa [JOK



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

https://m.edso0.ru/863c
ca60

Hedts 1 bubmumorexa [IOK
20 CIIOCOOBI e https://m.edso00.ru/863c
nepepadoTKu ca60
Hedtb 1 bubmuorexa [JOK
21 CIOCOOBI ee https://m.edso0.ru/863c
nepepadoTKu ca60
0O0001menue bu6mmoreka [IOK
22 CBeIICHUH 00 https://m.edso0.ru/863c
YTIEBOI0POAX. ca60
Kontponbnas
pabota Nel mo bubnnoreka [JOK
23 TeMe https://m.edsoo.ru/863c
«YTIeBoaopoabl ca60
»
CnupThl: cOCTaB,
CTpOEHHUE, bubnunoreka [JOK
24 KJIaCCH(pUKALIUS, https://m.edsoo.ru/863c
HU30Mepus, ca60
HOMEHKJIaTypa
CBoiicTBa,
IOJIy4YEHHE, bu6nmoreka [JOK
25 IpUMEHEeHHE https://m.edso0.ru/863c
OJTHOATOMHBIX ca60
CIIUPTOB
MHoroaTtoMHEIE Bubnuorexa LIOK
26 https://m.edsoo.ru/863c
CIIUPTHI
ca60
KaMeHHLL bu6mmorexa [IOK
27 https://m.edso00.ru/863c
yroius. ®eno.
cac0
Cemunap no bubnmoreka [JOK
28 teme «CIUPTHI U https://m.edso0.ru/863c
(beHOTBI» ca60
Anpaerunsl u
KETOHRE: bubmuorexa [JOK
29 CTPOCHAE, https://m.eds00.ru/863c
HU30MepHs, ca60
HOMEHKJIATypa,
MOJTydCHUE
XumMuueckue bubmuoreka [JOK
30 CBOMCTBa https://m.edso00.ru/863c

aNbAETUIOB U

ca60
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KCTOHOB,

MIPUMEHEHHUE
KapbonoBsie
KHMCJIOTBI:
KIIacCU(pUKALHS, bubmmoreka [JOK
31 HOMEHKJIATypa, https://m.edso0.ru/863c
HU30MepHs, ca60
OIHOOCHOBHEIE
KHUCJIOTBI: CBO
KapbonoBsie
KHMCJIOTBI:
Kiaccudukanus, bu6mmoreka [IOK
32 HOMEHKJIATypa, https://m.edsoo.ru/863c
HU30Mepus, ca60
OIHOOCHOBHBIE
KHCJIOTBI: CBO
Bricmme bubmuorexa [JOK
33 JKUPHBIC https://m.edso00.ru/863c
KHUCJIOTBL. ca60
Cemunap bubnuorexa [JOK
34 «Kap6oHoBbIe https://m.edso00.ru/863c
KHCIIOTBD) ca60
CriosKHELe bu6mmoreka [IOK
35 SpUpEL https://m.edso0.ru/863c
ca60
bu6mmoreka [JOK
36 Kupbr https://m.edso00.ru/863c
ca60
[Tousitue 00 bu6mmoreka [JOK
37 yrieBoax. https://m.edso0.ru/863c
MoHocaxapuasl. ca60
bu6mmorexa [IOK
38 ﬁiiitzz I:g;;ﬂ https://m.edsoo.ru/863c
ca60
bu6mmorexa [IOK
39 iii;ii;ijﬁ;;hl https://m.edso00.ru/863c
cac0
0O00011eHne n
CHUCTEMaTH3aIUs
3HAHUH, YMEHHUI bu6mmorexa [IOK
40 , HABBIKOB 110 https://m.eds00.ru/863c

TemMe
«Kucnoponocon
epK alue

ca60
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OpTraHU4YCCKUC
COCOAUHECHUA»

O06o01menue u
cucreMaTusanus
3HAaHUH, YMECHUI
, HABBIKOB 10

bubmuorexa [JOK

41 TEMe https://m.edso00.ru/863c
«Kucnopogocon ca60
epiK amue
OpraHUYEeCKHE
COCTMHCHUS
KonTponbHas
pabota Ne 2 1o
TeMe bubmuoreka [JOK
42 «Kwucnopogocon https://m.edsoo.ru/863c
epiK aIue ca60
OpTaHHYECKUC
COCTMHCHUS
bubmuorexa [JOK
43 AMUHBI. AHUIVH https://m.edso00.ru/863c
ca60
bu6mmoreka [JOK
44 AMHHBI. AHUTUH https://m.edso00.ru/863c
ca60
bu6mmorexa [IOK
45 AMWHOKHCIIOTEI https://m.eds00.ru/863c
ca60
bu6mmorexa [IOK
46 AMWHOKHCIIOTEI https://m.edso00.ru/863c
ca60
bubmuorexa [JOK
47 benku https://m.edso00.ru/863c
cac0
bubmuorexa [JOK
48 benkun https://m.eds00.ru/863c
ca60
Hykrentoie bu6mmorexa [IOK
49 https://m.eds00.ru/863c
KHCJIOTBI cab0
T'enernueckas
CBSI3b MEXKITY bu6mmoreka [IOK
50 KJaccaMu https://m.edso00.ru/863c
OPraHU4YeCKUX ca60

COEIMHEHMI.
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[IpakTrueckas

pabota Nel bubmuorexa [JOK
51 «M nentudukaiu https://m.edso00.ru/863c
ST OPraHUYECKHUX ca60
COETMHEHUIN
O0o0061IeH e U
MMOBTOPEHUE
TEeMBI bu6mmoreka [IOK
52 «A3zoTocoaepika https://m.edso00.ru/863c
1ue cab0
OpTraHu4Y€CKUcC
BCILICCTBaA»
bubmuorexa [JOK
53 BurtamuHbl https://m.edso00.ru/863c
cab0
bu6mmoreka [IOK
54 depMeHTBI https://m.edso00.ru/863c
cab0
TopMotsr bu6mmoreka [IOK
55 https://m.edso0.ru/863c
JlexapctBa
cab0
TopMoI bu6mmoreka [IOK
56 https://m.edso00.ru/863c
JlexapctBa
cab0
HapxoTtnueckue bubmorexa LIOK
57 https://m.edso00.ru/863c
BEILICCTBA ca60
bu6mmoreka [JOK
58 BAJlpt https://m.edso00.ru/863c
ca6b0
HckyccTBeHHBIE Bubmiorexa LIOK
59 https://m.edso00.ru/863c
MMOJIMMCPHI.
cab0
HckyccTBeHHBIE bubmmorexa LIOK
60 https://m.edso00.ru/863c
IIOJIUMEPHI.
cab0
CuHTETHYECKUE bubmmorexa LIOK
61 https://m.edso00.ru/863c
IIOJIUMEPHI.
cab0
CuHTETHYECKHUE Bubmmorexa LIOK
62 https://m.eds00.ru/863c
IIOJIUMEPEI.

ca60
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[IpakTrueckas

pabota Ne2 bubmuorexa [JOK
63 «Pacno3naBanue 1 https://m.edso00.ru/863c
m1acTMacc u ca60
BOJIOKOH»
I'eneTnueckue Bu6morexa LIOK
64 . 1 https://m.edso0.ru/863c
OpraHUYECKUX cab0
BEIIIECTB
I'eneTnueckue Bu6morexa LIOK
65 o 1 https://m.edsoo.ru/863c
OpPraHUYECKUX
ca60
BEIIIECTB
O0001menue,
cHUCTeMaTU3alus bubnuorexa [JOK
66 U KOPPEKIIHs 1 https://m.edso0.ru/863c
3YH no xypcy ca60
10 xmacca
Hrorosas bu6mmoreka [IOK
67 KOHTPOJIbHASI 1 https://m.edso0.ru/863c
pabota Ne3 ca60
bu6mmoreka [IOK
68 Xumus 8 PMD 1 https://m.edso0.ru/863c
ca60
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOT'PAMME



https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxnmonepHoe obuiectBo «M3aarenbetBo «lIpocBemenne»

* Xumus, 11 knacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHON
OoTBeTCTBEHHOCTHIO «JIPODAY; Akinoneprnoe obiiectBo «M3aaTenbcTBo
«IIpocsemenue»

» Xumusi, 11 xkmacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narenscTBo «IIpocBeiienne»

[lepuoauyeckas cucteMa xuMmudeckux anementoB /.M. MenneneeBa, Tabiuiia

PaCTBOPUMOCTH, BJICKTpOXI/IMI/I‘ICCKI/Iﬁ psa HAIPSZKECHUA MCTAJIJIOB



METOIUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/
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