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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHero ooimero o0pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanumny, TpebOBaHUN K pe3yibTaTaM OCBOCHHS
dbeneparbHON 00pa30BaTEIBHON MPOTPAMMBI CPEAHETO0 001mero oOpa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yu€rom Konnenuu npemnogaBanus yaeOHOTo
npeaMera « XuMus» B o0pa3oBaTeIbHBIX opraHusaiusax Poccuiickoit deaeparium,
peau3yIonXx OCHOBHbIE 00pa30BaTeNIbHbIE TPOTPaAaMMBbl, © OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit denepanuu Ha nepuoa a0 2025
rona» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpaMMmbl MO XUMHH, K ONPEEIECHUIO
oO1elt crpaTeruy 00y4YeHus, BOCIUTAHUS U PA3BUTHSI O0yUYaIOIIUXCS CPEICTBAMU
yuyeOHoro mpenmera «Xumus» mis l10kiacca Ha 0a30BOM YpPOBHE COCTaBHIIU
koHnentyainbHbie mosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJieH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUeHHS W TPEOOBAHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SBJISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpIIAONIMM JTaloM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YypOBHE KJIIOUEBBIX IIEHHOCTEH, MNPUCYIIUX
[EJIOCTHOM CHCTEME XUMHUYECKOTro oO0Opa3oBaHUsA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJIOBEKa, a TAKXKE DKOJOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U npupogHoil cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydYaroluxcs Ha
YPOBHE CpeITHEeT0 00111eT0 00pa30BaHUS CPECTBAMU YUYEOHOTO NMpeaMeTa « XUMHUSI,
COZIEp’)KaHHE M TOCTPOCHHE KOTOPOrO OMPEAENIEHbl B MPOrpaMMe MO XHUMHH C
y4éToM crenu@uKkd HayKd XUMUU, €€ 3HA4YCHWs] B TIO3HAHWW TPUPOJLI W B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUYETOM OOMIMX IEe W MPUHITUIIOB,
XapaKTepU3yIoIIUX COBPEMEHHOE COCTOSHME CHCTEMBbI CpPEIHEro  OOIIero
oOpazoBanus B Poccutickoit deneparum.

XuUMHST KaK AJI€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT 0COOyIO pOjb B
COBPEMEHHOW IIMBMIIM3AINH, B CO3/JaHUU HOBOM 0a3bl MaTe€pUaIbHOU KYJIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ] B (JOPMUPOBAHNE PAIMOHATILHOTO HAYYHOTO MBIILICHHUS, B
CO3/IaHUE 1IEJIOCTHOTO TMPEACTABICHUSI 00 OKpY)KaIOIIEeM MHUpE KaK O €IUHCTBE
NPUPOJIBI U YeJOBeKa, KOTopoe (popMUpyeTCs B XMMHUU Ha OCHOBE TMOHHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIErO0 MHPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMHU MIPUMCHEHHSI.



TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTala
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAllpaBJICHA Ha pEUICHUE
rII00AbHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEOHErO OOIIEro
oOpa3oBaHus cojiepkanue npeaMera «Xumus» (10 kmacc, 6a30BbIM YpOBEHBb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOJKEHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsitomuMu - nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypCchl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHUYECKOMW XUMHUHU (C BKIIOUCHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OpraHn4YecKor XuMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU W3yYCHHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT00Opas3ust
BEII[ECTB Ha OCHOBE OOIINX MOHSTUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHus» copMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TIOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuaja Hu 00ycCiOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUKW HA  OMNPECIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OpraHMYeCKOW XHMHHU BEUIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKONM TEOPUU CTPOCHHUS OPTaHMYECKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX H  BJIEKTPOHHBIX
IpeJCTaBICHUN O CTpoeHUH BeriecTB. CBeeHHs 00 N3yuaeMbIX B Kypce BEIIeCTBAX
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKU aKTHUBHBIX
coenuHeHUM. B Kypce  OpraHM4ecKOM  XHWMHM  TIOJIYy4YarOT  Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUsl MEpBOHAYAIbHBIC
MPEICTABICHUS] O XUMUYECKON CBSA3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, 0 XUMUUYECKOUN pEaAKIIUH.

[lox HOBBIM yrjaoM 3peHUss B TpeaAMeTe «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMUYECKON peakimu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHU4ecKas
XUMUS» O00yJaromuMcs TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIONMIEH 1 MPOTHOZUPYIOICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHUH, & TAKXKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs NOMOJIHSEeTCs B Kypcax 10 kiacca sieMeHTaMu
CoZIep KaHMsl, UMEIONMUMU KYJbTYPOJOTUYECKHA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUU C APYTMMHU HayKaMH,
PacKphIBaIOT €€ POJib B MO3HABATEILHOM U MPAKTHUECKON IEATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU
U TIPAKTUYECKUX MPUIIOKEHUNA XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TIpoOJeMaxX, CBSI3aHHBIX C XHMHEH,
KPUTUYECKHA OCMBICITMBATH HHPOPMAITUIO ¥ IPUMEHSATH €€ JIsI TOTIOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0OBATEIBCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeameTra «XHUMHsS» JIaHHOTO YPOBHSI H3yUCHHS
OPUEHTUPOBAHO Ha (HOPMHUPOBAHUE Y OOYHAIOUIUXCSA MUPOBO33PEHYECKON OCHOBBI
JUIST TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IUHCTBO
HEOPTaHWYECKOTO M OPTaHMYECKOTO MUPa, 00YCIOBIICHHOCTh CBOMCTB BEIIECTB MX
COCTAaBOM M CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SABJICHUM MYTEM dKCIIEPUMEHTA
U peIIeHUS TMPOTUBOPEUYHM MEXKIy HOBBIMU (aKTaMH U TEOPETUYECKUMHU
MIPEAMOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
Takke MpoOJieM COepe)EHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS M COLUATU3AIMH
OOy4JaromMXcsi MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUsI H TIOCTPOSHUS TIpeAMeTa IMPEeayCMaTpuBarOT (GopMUpOBaHUE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONUX 0a30BOC 3HAYCHUE TSI PA3IMYHBIX
BUJIOB JICSITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimu3a W 00pabOTKH
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIed BaKHOE MECTO B ITO3HAHWUU
XUMUH.

B mnpaktuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHus, TP OMPEICICHUH
COJIEPKATEIIbHOM XapaKTePUCTUKH IIeJIed HM3YyYEeHHsS MpeaMeTa HarpaBICHUEM
MIEPBOCTCTICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIJaCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUUYCCKON
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHHUSI TAKOM MOAXOJ K OINPEACIICHHUIO LIEJEH W3y4YeHUs
MpeIMETa SIBISICTCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEIAMH HM3YYEHHs NpeIMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 Ki1.) siBisIIOTCA:

e (opmMupoBaHmMEe CHCTEMBl XUMHUYECKMX 3HAHUW KAk  BaKHEHIICH
COCTABJIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOWU
JeKaT KIKYEBbIE MOHATUSA, PYHIAMEHTAJIbHBIE 3aKOHBl U TEOPUU XUMHHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W NMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIeHUIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH X
Pa3BUTHSA U CTAaHOBJICHHS,

e (opMHpOBaHME U Pa3BUTHUE MPEICTABICHUI O HAYUYHBIX METOAAX IMO3HAHUS
BELIECTB U XUMUYECKUX PEAKIINIA, HEOOXOIUMBIX I NPUOOPETEHNS YMEHUI
OPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBJICHUM, UMEIOIINUX
MECTO B IIPUPOJAE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJEHUEM IMpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiay ¢ aTum, colepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHUs
IpeMETa B MPOrpaMMe N0 XUMUHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C
HOBBIMU TMPHOPUTETAMU B CUCTEME CpeAHEro obmiero odpa3oBanusa. CeronHs B
IPENoAaBaHUM XUMHUH B OOJIbIIEH CTENEHHU OTIAETCS NPEANOYTEHUE TPAKTHUECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIONIEr0 He Ha0opoM
3HaHUH, a (PyHKUMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMHU
aAKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON XKU3HU JUJISl PELLICHHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
NpUOOPETAIOT TaKKUE LETU U 3aJa4l, KaK:

ajanranusi o0yJaromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3AHHBIX C BEUIECTBAMU U UX
MPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE I PA3IMYHBIX BUOB
NeATEIbHOCTH: PElIeHUs] MpoOseM, MOUCKa, aHaiu3a U o0paboTku MHpOpMauu,
HEO0OXOAUMBIX ISl IPUOOPETEHUS ONbITA IEATETLHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B NO3HAHWM XHMHH, a TaKXKe Ui OLEHKH C IMO3MIHMA HKOJIOTHYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUUECKUX MTPOLIECCOB Ha OPTaHU3M
YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00YYaroNIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO PUOOpETaTh HOBHIE
3HaHUS 110 XUMHUH B COOTBETCTBHUH C KMU3HEHHBIMHU MOTPEOHOCTSIMH, HCIIOIH30BaTh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUH I TIOMCKAa M aHaln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMHUYIECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpPH IUIAHUPOBAHWH W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaAHUS, TIOTIOIHEHUSI SHEPTETHUECKUX PECYPCOB U
COXPAaHEHHUSl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepeXHOIo
OTHOILIEHUS K TPUPOJE U CBOEMY 3J0POBBIO, a TakXe NPUOOPETEHHUs OIbITa
WCTIONIb30BAaHUSl TOJIyYCHHBIX 3HAHWM sl TPUHATHS TPAMOTHBIX PEIICHHWHA B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM miaHe cpenHero oOImero oOpa30oBaHUSI MPEAMET «XUMHUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB MpeaAMETHON obnacTu «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JJIsl U3YUEHHUS] XUMUH, HA 0a30BOM YpOBHE
cpemHero oobmero oopazoBanus, coctaBisieT 34 gaca: B 10 kmacce — 34 gaca (1 gac
B HEJEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE TI0JI0KeHUsA. CTpYKTYpHBIE (HOPMYIIbI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpUBHAJIbHbIE Ha3BaHUs
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAaKOMJIEHUE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUalaMy Ha UX OCHOBE,
MOJIEJIMPOBAaHUE MOJIEKYJ] OpPraHMYECKHX BEIECTB, HAOIIONCHHE W OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpATAllMM, OKHUCIEHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayueHue U npumenenue. TOKCHYHOCTb apEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEeroHKa, KPEKUHT (TEPMUYECKUM, KaTaMTUYECKUil), muposu3. I[IpoaykTs
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJutekiuu «HedTb»
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJAHOTO BEHIECTBA WM MPOAYKTa PEAKIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue U XUMHYECKHE CBOWCTBA (peakllMd C AaKTUBHBIMU METaJJIaMHU,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWMCTBA (B3aMMOJIEHCTBUE CO IIEIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruibl U kemouwvl. DopManbleru, aneTanbAETUN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYEeHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCIIOTBI: CTpOEHHE, (PU3NUECKHUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOLIME st
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(Qupbl KaK MPOU3BOJHBIE KapOOHOBBIX KuCIOT. [uuponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb JKUPOB.

YrneBompl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,
Opo’keHue TII0KO3b]), HaX0XKICHNE B IPUPOJIE, TPUMEHEHNE, OMOJIOTHYECKas pOJib.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Heunoo3bl. PU3MYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusnoM wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anbaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1Mo YpaBHEHHIO XHUMHUYECKOM peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalye OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(oTepHbIe OpraHndeckue coeiuHenus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAS CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3YYEHHUsS BEIIECTB M HX MpEBpaIleHUIl:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJlacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK W MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, Kiaccu]ukanus, MepruoJUIHOCTh, HAOIIOIECHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICITUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (pU3HUECKUe BETUUMHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMeH BEIIECTB B OpPraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOTOIIHNE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEnapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaraM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEIHETO OOIIero
0o0pa30BaHUs SBISICTCS] CUCTEMHO-IEATCILHOCTHBINA TTOIXOI.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH 1 CaMOOIIPECIICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4KME MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTH
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA IMO3HABATEIIBHOM M TMPAKTUYECKON JesATEeIbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

11



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh WM TNPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBa B 00JACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca ¥ M03HABATEIIBHBIX MOTUBOB B ITOJIYYEHHUH U ITOCIIEAYIOIIEM aHAIU3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE W TMOCTYIKM CBOMX TOBAPUILEH C
MO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIENCTBUU ITHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEeH 30poBOro U 0Oe3omacHoro obpas3a IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MMOHMMAHUS LEHHOCTH NPaBWJl HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccuu U pean3ald COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHusT BOIIPOCOB PAlMOHAIIBLHOTO MPUPOIOIIOIb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILLICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIBHOW KYJNbTYPBI, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIETO MUpa U
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IPOUCXOASIINX B HEM NU3MEHEHUHN, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON AEATENbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITENBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOy4YaIOIIMUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEUU(PHUKY METOJ0B TMO3HAHUS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
MPOIIECC, CUCTEMa, HAyUYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusi, UCCle0BaHNEe, HAOMIOICHUE, U3MEPECHHE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU YueOHbIMU NMo3HaABATEJbLHBIMH
NeHCTBUAMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUS:

CaMOCTOSITeTbHO  (OpMyNHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAcsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIOIINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;
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BbIOMpaTh OCHOBaHHUS M KPUTEPUH IS KJIacCHU(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEaKLNi;

YCTaHABIMBaTh IPUYUHHO-CIEACTBEHHBIE CBA3M MEXIy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHIYKTHBHbBIC, JAECIyKTUBHBIE, I10
aHaJIOTWN), BBIABIATH 3aKOHOMEPHOCTH U NPOTHBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOBI U 3aKIHOUCHMS,;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE NIPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUecKast popmyria, ypaBHEHUE XUMUUECKON peakiuu
— IpU pEIICHUU y4eOHBIX MO3HABATENBHBIX M MPAKTHUUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS AJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAyYHOI'O IO3HAHUS BEUIECTB M XUMHYECKUX
pEaKLHnii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IIOCTABJICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUSI U OCHOBBI Uil (DOPMHUPOBAHMS THIOTE3bI 1O MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M  IPOBEACHHS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJITATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOU
JeSTEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3374, IPUMEHEHHIO Pa3IMYHbIX METO/IOB
MO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMYJsSpHAasl JUTepaTypa XHMMHUYECKOTO COJIEp)KaHus, CIPaBOYHBIE IOCOOUS,
pecypcsl HTepHeTa), aHamu3upoBaTh WH(OPMALIMIO PA3TUYHBIX BUIOB U (popm
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;

(bopMyIMpOBaTh 3alpOChl U MPUMEHATH PA3IMUYHbIE METOJbI MPU MOUCKE U
orOope wuHPOpMaLMKM, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TNpEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpamMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);
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UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA TPHU PadOTE C XUMUYECKOM
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (POpMyJbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIBb30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISJHOCTH.

OgBy1aieHue YHHBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMU:

3aJ1aBaTh BONPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBI B XOJ€ JUAJIOTa U/WIH
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3aauH;

BBICTYNIATh C MPE3EHTAUMEN pe3yJIbTaTOB IO3HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU TP BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOU PadOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, pealn3alny y4eOHOro MpoeKkTa u (hopMyJupoBaTh BBIBOJbI
II0 PE3yJIbTaTaM IIPOBEAEHHBIX HCCIEAOBAHUMN IyTEM COIVIACOBAHUS IO3HUIMKA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OBy1aieHHe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IpeajaraeMblii airoput™M JCHCTBUM mpu
BBIMIOJJHEHUHM YY€OHBIX UM HCCIIEOBATEIbCKUX 3aJady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HA OCHOBE CaMOAHaIN3a U
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHudeckas XUMUS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUH B IIO3HAHUY SIBJICHUN IPUPOJIBIL,
B (GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIHLHON
IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U TIPUPOJIHOM CpeIe;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (XUMUYECKUW DJIEMEHT, aToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJICKTPOOTPUILIATEILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas dopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJISIpHBIN 00BEM, YTIIEPOIHBIN CKeneT, GyHKIIMOHATbHAS TPYIINa, PauKal,
M30MEPHsl, ©30MEPBI, TOMOJIOTUYECKUN PsiJI, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOJAEPKAIIME COEAUHECHUS, MOHOMED, IMOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUSA); TEOPUUM M 3aKOHbl (T€OpUs CTPOECHUS
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oprannmveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAaHUS MPUYMHHOCTA M CUCTEMHOCTH XHUMHMYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIOJIb30BAHUM BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN ACSTEIBbHOCTH YEJIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISAITh XapaKTEpHbIE MPU3HAKU TOHSTHH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OIMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHNIECKUX COSTUHEHUM;

c(hOpPMHPOBAHHOCTh YMEHHUH HCITOJIH30BAaTh XUMHUYECKYI) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIIEHHON)
GbopMyaT OpraHMYECKHX BEMIECTB W yPaBHEHUH XUMHYECKUX PEAKIUH,
W3TOTABJIMBATh MOJCIA MOJIEKYJT OPTaHWMYECKUX BEIIECTB IS WJUTFOCTPAIIMHA WX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIWBATh TNMPUHAJJIC)KHOCTh HU3YyUYEHHBIX
OpraHMYECKUX BEHIECTB MO HX COCTaBy U CTPOCHHUIO K OIpEACIEHHOMY
KJIacCy/Tpynne CcoequHeHuN (yrieBOJOpOAbl, KHUCJIOPOJI U a30TCOJEpKallue
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA II0
cuctematudyeckoit Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIE
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATWJICHTJIMKONb, TNHIECPUH, (eHON, (HOpMabIeTH I, aleTalbICTHa, MypaBbUHAS
KHCIIOTa, YKCYCHAs KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEApUHOBAS KMCIIOTA, TIIFOKO03a,
bpyKTO3a, Kpaxmal, eJIi0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPUU CTPOCHHSI
opranndeckux BemectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTENCH Pa3IUYHBIX KIACCOB
OpraHWYeCKHUX BEIIECTB (METaH, 3TaH, STUJICH, IPOMHUIICH, alleTHIICH, OyTaaueH-1,3,
MeTuoyTaaueH-1,3, 6eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOIIb, TIUIEPUH, (EHOII,
aleTanbICTH, MypaBbHHAS U YKCYCHAsl KUCIIOTHI, TJIIOKO3a, KpaxMaJl, IeJlTi0103a,
aMUHOYKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSMH COOTBETCTBYIOIIUX XHWMHUYCCKHX PEAKIUHA C HWCIIOIh30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroiib), CHOCOOBI UX NEPEPAOOTKU U MPAKTUIECKOE
PUMEHEHUE TIPOAYKTOB MepepabOoTKH;

c(OPMHPOBAHHOCTh YMEHUU TPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa
peaKkIuu 1o U3BECTHBIM Macce, 00hEMY, KOTMYECTBY OJTHOTO U3 UCXOTHBIX BEIIIECTB
WIN NPOAYKTOB PEAKIINH);
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c(hOPMHPOBAHHOCTh YMEHHMH BIIAJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUsA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX sBJICHUN (HaOJI0/IeHne, U3MEPEHHUE, HIKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M JabopaTopHbBIM O0OpYyIOBaHHMEM, a TaKXKe MpaBuia OOpaIIeHHUs C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TMJAHUPOBAaTh M BBINOJHATH XUMUYECKUH
AKCIIEPUMEHT (IIPEBPALLEHUS OPraHUYECKUX BEIECTB IIPU HAPEBAHMHU, ITOTYUEHUE
ATUJIEHA U U3YYEHUE €TO CBOWCTB, KAYECTBEHHBIE PEAKIIUN OPTaHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB IPU HarpeBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C IpaBWIaMU TEXHUKM O€30IaCHOCTM MpH OOpalleHWd C BEIIECTBAMU MU
7a00paTOpHBIM ~ 000PYAOBAHUEM, MPEACTABIATH PE3YNbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OpME 3alluCu YpaBHEHMH COOTBETCTBYIOIIUMX pEaKIUil u
(GbopMyIIMpOoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJILTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
uH(popmanuu, HTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAaHEHMSI CBOETO 3JI0POBBbS M OKPYKAIOIIEH NPUPOIHOM Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JIEWCTBHS HA JKHUBBIE OPraHU3MBI OINPENEIEHHBIX OPTaHUYECKHUX
BEILECTB, MOHUMAsE cMbica mnokaszatens [IJIK, moscHiAT, Ha mpumepax CrnocoObl
YMEHBUIEHUSI W TNPEJOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS HA OPraHU3M
YEJI0BEKa;

Ui 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAaX IMO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBICHUM;

JUIS  CIIETIBIX M CJIA0OBUIAIIMX OOYy4aloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns s 3amucu XUMHYECKHUX

bopmyiL.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne ni/m P Kourposbnbie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
IIpenmet oprannueckoit xumun. Teopus
11 CTPOCHHMSI OPTAaHUYECKUX COSTUHEHUN A 3 bubmorexa LHOK
' p p a ’ https://m.eds00.ru/00ae3f50
M. bytneposa
Wroro mo pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI 2 bubmorexa LHOK
' pedt YHICBOAOpOR https://m.edsoo.ru/00ae3de8
99 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 6 1 bubnuotexa [JOK
' AJIKa/IMEHBI, AIKWHBI https://m.eds00.ru/00ae4270
bu6mmorexa [IOK
2. A 2
3 POMATHHICCKHE YTIIEBOROPOABL https://m.edso0o.ru/00ae4270
94 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB 3 1 bubnuorexa [IOK
' U UX TmepepaboTka https://m.edsoo.ru/00ae0d0a
Hroro no paszneny 13
Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
bubmuoreka [JOK
A . D
3 Crmpret. Geton 3 https://m.edso00.ru/00ae1886
3.9 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bubnmnorexa [JOK

CrnosxHble 3¢upsl

https://m.edso0.ru/00ae1886
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bubmuorexa [JOK

33 YTaeBozEL 3 1 https://m.edso0.ru/00ae3f50
Hroro mo pazaeny 13
Pasznen 4. A3oTcoaepkaiye opraHudecKkue coeIuHeHus
bu6mmoreka [IOK
4.1 A LA .b 3
MHUHBL AMIHOKHCIOTHL. HELIH https://m.edso00.ru/00ae4270
Hroro no pazaeny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS
bubmuorexa [JOK
5.1 I1 .K .B 2
HACTMACChL. RaysyKu. BONoKHa https://m.edso00.ru/00ae3f50
Utoro no pazneny 2
OBULIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOI'PAMME
IMOYPOYHOE IIJNTAHUPOBAHHE
10 KJIACC
N Kosaun4yecTBo yacos Tara DJIeKTPOHHbIE
; Hata uudposbie
n/ Tema ypoka Bcer Kontposabnbr = IlpakTtuyeckn = H3Y4YECHH
(hakTHyecka  oOpa3oBaTeJIbHBIC
n 0 ¢ padoThI e padoThI A
s pecypchl
IIpenmer Eub OK
OpTraHUYECKON XHUMUH, nbmmorexa I1
1 1 01.09 https://m.edsoo.ru/00ae427

€€ BO3HUKHOBEHHE,
Pa3sBUTHUEC U 3HAYCHUC

0
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Teopus crpoeHus

OpraHUYECKUX bubnmoreka [JOK
coennuHeHu A. M. 08.09 https://m.eds00.ru/00ae0d0
bytneposa, eé a
OCHOBHBI€ IOJIOKEHUS
IIpencrasnenue o
Kiaccuukanum
OpraHUYECKUX
BEILIECT. bu6mmorexa [IOK
15.09 https://m.edso00.ru/00adb33
Homenxkiarypa c
(cucremaruueckas) u -
TPUBHUAJIbHBIC HA3BaHUS
OpPTraHUYECKUX BEIECTB
AJIKaHBI: COCTaB U bu6mmorexa [IOK
CTpOEHHUE, 22.09 https://m.edsoo.ru/00adb33
TOMOJIOTHYECKHM AT c
MertaH u 3TaH —
IpocTeiimye bubnnoreka [JOK
29.09 https://m.eds00.ru/00ael75
MPEACTABUTENN 0
AJIKaHOB
AJIKEHBI: COCTaB U bubmorexa HOK
. 06.10 https://m.edsoo.ru/00adbch
CTPOEHHE, CBOMCTBA 0
OTUJIEH U IPOIUIIEH —
npocTeume 20.10
MIPEICTaBUTENH
AJIKEHOB

21



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

[IpakTuyeckas pabora
No 1. «Ilonyuenue

bu6mmoreka [IOK

8 27.10 https://m.edsoo.ru/00ae3de
STUJICHA ¥ U3YYCHHE g
€ro CBOMCTBY
Ankanuensl. byranuen-
1,3 u meTunOyTaaueH- bubnnoreka [HOK
9 1,3. ITonyuenue 03.11 https://m.edsoo.ru/00adfd9
CUHTETUYECKOTO ¢
KaydyKa U pe3UHbI
AJIKWUHBI: COCTaB B
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKHH PSII. bubmorexa HOK
10 10.11 https://m.edso00.ru/00ael75
Anernned — 0
MPOCTECHUIIINI
MpEACTaBUTENh
AJTKHUHOB
Beruucnenus no bu6mmorexa [IOK
11 YPaBHEHHIO 17.11 https://m.edsoo.ru/00ae3de
XUMUYECKON peaKuu 8
Apenbl: 6eH301 U bubnuoreka [IOK
12 TOJIy0J1. TOKCUYHOCTh 01.12 https://m.edsoo.ru/00adfc2
apeHoB 0
I'eneTrueckas cBs3b
bubmuorexa [JOK
13 YHICBONOPOROB, 08.12 https://m.edsoo.ru/00addd1

MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJ1accam
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12

[IpupoaHbIE HCTOUHUKHU
YIJII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

bubmuoreka [JOK

14 MONyTHHIC HEDTIHBIC 15.12 https://m.edsoo.ru/00addec
rasel, HeTb U 0
IIPOYKTHI €€
nepepaboTKu
[TpupoaHbIe HCTOUHUKH
YIIIEBOIOPOOB:
MPUPOAHBIN a3 u bubnuorexa [JOK
15 NOITYTHBIE HETSHbIE 22.12 https://m.edsoo.ru/00adbcb
rassl, HeQTh U 0
HPOAYKTEI €€
nepepaboTKu
Kontponbnas pabota bubnuorexa [JOK
16 10 paznerny 29.12 https://m.edsoo.ru/00addec
«YTIIeBOIOPOABD) 0
IIpenenbubie
O/IHOATOMHBIE CIIUPTHI: bubmorexa HOK
17 12.01 https://m.edsoo.ru/00adfc2
METaHOJI U 3TAHOI. 0
Bonopoanas cBs3b B
MHoroaroMHbIe
CTIHpTHI: bubnnorexka [JOK
18 19.01 https://m.edsoo.ru/00adfc2
STUJICHTJIUKOJb U 0
TJIALIEPUH
DeHO: CTpOEHUE
MOJIEKYIIbI, PU3NIECKUE bubmorexa HOK
19 26.01 https://m.edsoo.ru/00adc28

N XUMHWYCCKHEC
CBOﬁCTBa, IMPUMCHCHHUEC
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

AJIBIETUIBI:

20 dbopmanbIerua u 02.02
areranbIeru]. ALeToH
OaHOOCHOBHBIE
IIpecIIbHbIC bubnuoreka [IOK
21 KapOOHOBBIE KUCIIOTHI: 09.02 https://m.edsoo.ru/00adcad
MypaBbHUHAas U €
yKCyCHasl
[IpakTuyeckas pabora
Ne 2. «CsolicTBa bubmorexa HOK
22 . 16.02 https://m.edsoo.ru/00addd1
pacTBOpa yKCYCHOM 5
KHCJIOTBI»
CreapuHoBas u
OJICMHOBAsI KUCIIOTHI, bubmuorexa [JOK
23 KaK MpPEeJCTaBUTEIU 01.03 https://m.edsoo.ru/00ade64
BBICILINX KapOOHOBBIX a
KHCJIOT
Mputa kak conu
BBICIINX KapOOHOBBIX bubmorexa HOK
24 08.03 https://m.edsoo.ru/00addec
KHCJIOT, UX MOIOIIIEe 0
neiicTBue
CrnosxHble 3(Upsl Kak
IIPOU3BOIHBIE bubnuoreka [IOK
25 KapOOHOBBIX KUCIIOT. 15.03 https://m.edsoo.ru/00adfc2
THIPOIIN3 CITOKHBIX 0
3¢upoB
JKHpBL: Ao, bu6mmorexa [IOK
26 22.03 https://m.edsoo.ru/00addfe

IMPUMCHCHUC,

2
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

Ouosoruyeckas poiib
KHUPOB

VYrieBoasl: COCTaB,

KJIaCCH(UKAIHUSI.
Baskreiimmie bu6mmoreka [IOK
27 29.03 https://m.edsoo.ru/00ade48
MIPEICTABUTEIIH: 3
[III0K03a, PPyKTO3a, -
caxaposa
Kpaxwmain u nenmtonosa bubnuoreka [IOK
28 KaK IPUPOJHbIE 05.04 https://m.edsoo.ru/00addec
HOJIUMEPEI 0
KonTponbnas pabota
1o paszieny bubmuorexa [JOK
29 «Kucnopoaconepxariu 19.04 https://m.edsoo.ru/00ade64
€ OpraHuYecKue a
COCITUHEHUS
AMUHBI: METUTIAMHUH U bubmorexa HOK
30 26.04 https://m.edsoo.ru/00ade64
AHWJIMH a
AMUHOKHUCIIOTHI KaK
amQoTepHbIe
opraHuuecKHe bu6mmoreka [IOK
31 03.05 https://m.edsoo.ru/00ade48
COCITUHEHUS, HX g
OMOJIOTUYECKOE -
sHaueHwne. [lentuaer
benku xak npupoaHsle bubnnoreka [JOK
32 BBICOKOMOJICKYIISIPHBIE 10.05 https://m.edsoo.ru/00ade34
COCIUHCHUS 8
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

33

OCHOBHBIE TTOHATHUSI
XAMHH
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN

17.05

34

OCHOBHBIE METO/IBI
CHUHTE3a
BBICOKOMOJICK YIS PHBIX
COCTUHEHUN.
[TnacTMaccel, KayqayKku,
BOJIOKHA

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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24.05

bubmuoreka [JOK
https://m.edsoo.ru/00adfeb
e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
Axk1monepHoe obmectBo «M3marensctBo «lIpocBerienue»

\ AxmonepHoe o6mectBo «M3matenscTBo «IIpocBerieHne
O.C.I'abpuensu,C.A.CrankoB Xumus. 10 knacc. ba3zoBsiii ypoBeHb.Pabouast
TEeTpajb

O.C.I'abpuensu,U.B. Tpuryouak. Xumus. 10 knacc.bazoBbiit

ypOBeHB.HPOBepO‘-IHLIG N KOHTPOJIbHBIC pa6OTBI

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA
Xwumust. 10 kmacc.MeTognuyeckoe mocooue.
0O.C.T'abpuensu,N1.I".OctpoymoB,C.A.CnaakoB. Xumus 10 knacc. YueOHOe

rocooue

MU ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
interneturok.ru

http://1septemb
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