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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yJabTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit denepanuu,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKECHUN
«Crparerum passutusa BocnuTanus B Poccuiickor ®@enepannu Ha nepuon a0 2025
roga» (Pacnopsixenue [IpaButenberBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 10 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOoro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAENIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMUW, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX LENel U MPUHIHUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYyIO pOjb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ] B (hOPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIIUICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KarolleM MHUpPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKA, KOTOpPOe (OPMUPYETCS B XMMHUU HAa OCHOBE TOHMMAaHUS
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 cojepkanue npeamera «Xumus» (10 kimaccel, 6a30BbI YpOBEHb
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

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 OOIIMX 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 PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBSA3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIHUH.

[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
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSX MPOTEKAHMs JOMOJHSETCS B Kypcax 10 KiaccoB 3jeMeHTaMu
collep KaHus, UMEIOIMMMH KYJBTYPOJOTUYECKHA W TPUKIAHOW XapakTep. JTh
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, TTOMOTAaIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIEp’)KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXKIy HOBBIMU (DaKTaMHd U TEOPETHUYECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
Tak)ke Mpo0JeM 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, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW 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 LIEJIEH U3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a30BoM ypoBHE (10 Ki1.) sBISIIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHS U CTAaHOBJICHHS,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs MPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IIpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IpEnoAaBaHUK XUMHUH B OOJIbIICH CTENEHH OTAAETCS MPEANOUYTEHUE MPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHOM OpraHu3aliy, BIIAJCIOIIET0 HE HabOpOM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUS 3HAHUN U IPUMEHEHUS UX B PEANIbHOW KU3HU IS PELLICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYE€HUU NIpeIMETa « XUMUS JOMUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHUS ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWU XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMLIHMIA 3KOJOTUYECKON
0€30MacHOCTH XapakTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENy;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(OPMAIIOHHBIE TEXHOJIOTUH JJIs TIOUCKA M aHaju3a y4yeOHOW U
HAYYHO-TIONYJISIPHON MH(POPMAIIMK XUMUYECKOTO COAECP KaHuUSs;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’kKHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacon: B 10 knacce — 34 gaca (1 gac
B HEJEIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBbIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYECKas CBA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KinaccupuKaluu opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
IpPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKHE CBOWCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINHA TNPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (DU3MUECKHE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINUH,
rOpeHus), MOJyYeHuEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKHE CBOMCTBA
(peakiuu raJoreHMpOBaHMsSI U HUTPOBAHUSA), NTOJyUYEHUE U MPUMEHEHHE. Tonyon:
cocmas,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceolcmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3InYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuteKuu «Hep Ty
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYEHUE ITUIICHA U U3YYECHHE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kucaopoacoaepxaiiue opranuieckue coeJUHEeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklUd C aKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa Ha OPTraHu3M YeJIOBEeKa.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMHU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

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

Anpneruibl U Kemouwvl. DopManblaeru, aneTanbAETUN:  CTPOECHUE,
bu3nUecKkue U XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), OJyYeHUE U TPUMEHEHHUE.

OaHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENH BBICIIMNX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cioxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb JKUPOB.

YrneBonmpl:  cocTtaB, KiacCHUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nonucaxapuibl). ['roko3a — npocteummii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS
MOJIEKYJIbI, (PU3NUECKUE U XMMUYECKUE CBOWCTBA (B3aMMOJIEUCTBHE C TUAPOKCUIOM
meu(ll), okucienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue,




OpOo’KEeHHE TITIOKO3bI), HAX0XKICHHUE B MPUPO/JIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. DPyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u memrono3a Kak npupoaHbie momMepbl. CTpoeHue Kpaxmalia H
neunono3bl.  Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHepUMEHTAIBHBIE METOABl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUA:
MIPOBEICHNE, HAOJIOJCHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcuzmoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpueruoB (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeiicTBHEe Kpaxmana C HOJIOM),
MIPOBEICHHUE MMPAKTHUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

PacuérHbie 3aauu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOHOTO BEIIECTBA MJIM MPOIYKTa PEaKIMH MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MM MTPOTYKTOB PEAKIINN).

A3oTcozepIKanue OpraHuIecKue COCTMHCHHUS.

AMMHOKHCIIOTHI Kak aM(poTepHbIe oprannyeckue coeauHeHus. dusnyeckue u
XUMUYECKHUE CBOMCTBa aMHMHOKHUCIOT (Ha MpuUMepe INIMIMHA). buojormyeckoe
3HaYCHUE aMUHOKHCIIOT. [lenTumb.

benku kak MpUPOIHBIE BBICOKOMOJICKYJISIPHBIC COeIWHECHMS. [lepBuuHas,
BTOpPUYHAS M TPETHYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJKOB:
TUIPOJIN3, ICHATY ALK, KAYECTBEHHBIC PEAKIINHN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYECHMs] BEUIECTB M WX MPEBPAIICHUIA:
HaOJFOICHUE U OMKCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYypaIus OCIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIIUH OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEHUsI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3AIIUHN, CPEIHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJAPHBIX COCIMHCHHHA —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

DKCHepUMEHTAIbHBIE METOAbl HM3yYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAKOMJICHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4JyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHSITHH, SBISIONIUXCS CUCTEMHBIMHU IS OTIACITHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IHUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHHE, HAYYHBIA (PaKT, THITIOTE3A,
3aKOH, TEOpUs, aHAIN3, CUHTE3, KiacCH(UKANUs, TIEPUOJUIHOCTh, HAOIIOICHHE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHE.

dwusuka: wMartepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJICKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE COCTOSHHE
BeIeCTBa, (PU3MICCKHUE BETUYUHBI M SMHHIIBI X U3MCPCHHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BelIecTBa (OCNKH, YTICBOIBI, >KUPHI,
(hepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HCKOMAaeMbIe, TOIUIHBO,
pPECypCHI.

TexXHOJIOTHS: THIIEBBIC MPOIYKTHI, OCHOBBI PAallAOHAJIBLHOTO ITHTAHU,
MOTOIIIME CPEJICTBA, JIEKAPCTBECHHBIC M KOCMETHYECCKHUE MPeTapaThl, MaTeprabl U3
UCKYCCTBEHHBIX U CHHTCTHUECKUX 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
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIN 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
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU UEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

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

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHATHIMU B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyJarommmxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA [MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
0oOy4YaromMXcsl MO peaanu3ali IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCKOTro BOCIIMTAHMSI

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

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKIUYHOCTHBIX
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
JUINTEIBHBIX ~ HAOMIONEHUHN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
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,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHHE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU ITHUX
IIOCTYTIKOB;

4) popMmupoBaHus KyJbTYPbI 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,

MIOHMMAHUS LEHHOCTH NPaBWJl HHIWBUAYAIBHOTO W  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

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

S) Tpy10BOr0 BOCIIMTAHMS:

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

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHWUM NPAKTUYECKUX 3ajad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOPECcCUuil pa3IudyHoOro 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:

AKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

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

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIs
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BAHNUS;

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

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

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUUM(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poid B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3JIaHUU IIEJIOCTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JJII  COBPEMEHHOM
UBWIN3ALNY: B €€ TYMaHUCTUYECKON HAMTPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PELIEHUU TJIOOATBHBIX MpPOOJIeEM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOU, MUILEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCIICUCHUM YCIOBHUI
YCHENTHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa 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 ¥ UMEIOIINXCS JAHHBIX C IICJIBIO MOTYUYEHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh 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

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YYEOHOIrO MpeaMeTa «XUMHUsD Ha
YPOBHE CpeHEro 001ero 06pa3oBaHus BKIIOYAIOT:

3HAQYMMBbIE  JUIS dbopMUpOBaHHUSA  MHUPOBO33pEHHUS  OOyYaIOUIMXCS
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,
TeopHsl, UccleA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUe);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJISITUBHBIC), o0ecIIeYnBaroIne dbopMupoBaHUe (byHKIIMOHATBHOM
I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHIIMN 00yYaroInXCs;
CITOCOOHOCTH 0o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU No3HABaTeJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

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

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU 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
XAMUYECKUX PEAKIINM;

YCTAHABJIUBATh TPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SIBIICHUSIMU,



CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JACIyKTUBHBIC, IO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PaccMaTpUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOJIb3yeMble B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABIICHUS — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHUYecKast popmysia, ypaBHEHHE XUMHUECKON peakiuu
— IpU PEIICHUU y4eOHBIX MO3HABATENBHBIX M MPAKTHUUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJICIbHBIC MPEACTABICHUS JIS BBISBICHHUS XapAaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peaKkuu;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M  IPOBEACHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OJaTh 3a XOIOM
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
000011I€HNS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEIOBAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

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

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HWHGPopMauuu (Hay4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;

(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
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

MCITOJIb30BaTh HAYYHBIN S3BbIK B KAUECTBE CPEACTBA MPU padOTE C XMMUYECKOM
uH(popMaluen: NMPUMEHATh MEXIpeaMeTHble ((PU3NYecKne U MaTEeMaTUYECKUE)
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 IMPOBEAEHHBIX HMCCIEAOBAHUN IYTEM COTJACOBAHMS 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 JESITENBHOCTH HA OCHOBE CaMOaHaIn3a U
CaMOOLICHKH.



ITPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUH SIBJICHUM ITPUPOIBI,
B (OpMHpPOBAaHMHM MBIIUICHUS W KYJIbTYPHl JTUYHOCTH, €€ (PYHKIIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJI pEIEHUSI MPAKTUYECKHUX 3a/1a4 U HKOJOTUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIAJCHUE  CUCTEMOM  XUMHYECKHX  3HAHHWWA, KOTOpas  BKJIKOYAET:
OCHOBOITIOJIATAKOIIME IOHATHA (XMMHUYECKMM DJJIEMEHT, aTOM, 3JEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHYECKAs
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpalll€HHAs), MOJb, MOJISIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS IPYIINa, pauKall,
U30MEpUsl, U30MEPHI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJIEBOIOPOBI, KUCIOPOI 1
a30TCOJIEpKAIINE COCOUHEHHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs); TEOPUM U 3aKOHBI (TEOpUs CTpOEHUs
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCIOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOM AESTEIbHOCTH YEIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS NPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TOTaBIIMBaTh MOJIETU MOJIEKYJ OPTaHUYECKUX BEHIECTB MJI1 WILIIOCTPAIlUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh H3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUI0 K OIPEACIEHHOMY
KJIacCy/Tpymnmne CcoeluHEeHUuN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMWIIEH, alleTUJIEH,
ATWICHTJIMKOb, TIHIEpUH, (eHos, (GopMalbIeTH, aleTaabIeTnl, MypaBbIUHAs



KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0KO03a,
bpyKkTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

c(OPMHPOBAHHOCTh, YMCHHS OMNPEACISITh BHUABl XHUMHYECKOW CBSI3H B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHUSI MPUMEHATH T[OJOXKEHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTB A. M. byTiepoBa miis oObICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHME CBOWMCTBA THUIWYHBIX [MPEICTABUTENEH PA3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIlecTB (METaH, 3TaH, dTUJICH, MPONUJICH, alleTUiIeH, OyTaauen-1,3,
MeTmiOyTaaueH-1,3, 6eH30J1, METaHOI, ATAHOJ, STUICHIJIUKOJIb, TIULIEPUH, (PeHo,
aleTanbAeTu, MypaBbUHasl U YKCYCHAsl KHCJIOTBI, IJII0K03a, KpaxmaJl, LeJlIi0103a,
AMHUHOYKCYCHAsl KUCJIOTa), WUIFOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIYy HHMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKUUNA C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOJOPOHOIO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroyb), CIOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
pUMEHEHUE MPOIYKTOB MepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOJIYKTa
pEeaklUK 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXO/IHBIX BEILIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIAJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B XUMUHU MPU U3YUYECHHH BEUIECTB U
XUMUYECKUX ABJICHUN (HaOMt0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJECIUPOBAHHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOTIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTa0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe MpaBUiia OOpalICHUs C
BEIIIECTBAMU B COOTBETCTBUHM C WHCTPYKIMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH W BBHINIOJHATh XUMHUYECKHMA
AKCTIIEPUMEHT (TIpeBpalleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyYEHUE
ATUJICHA U U3YYEHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUUECKUX BEIIECTB,
JieHaTypanus 0eTKOB MPU HArPEBaHUH, IIBETHBIC PEAKIIUUA OCIIKOB) B COOTBETCTBUU
C TMpaBUJlaMd TEXHUKU OE30MAaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTOpHBIM  O0OpYAOBaHHEM, TMPEACTABIATh  PE3yJbTaThl  XUMHUYECKOTO
SKCTEpUMEHTa B (OpME 3alucy ypaBHEHUM COOTBETCTBYIOUIUX PpPEAKIUA U
(dhopMyIHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB,;



c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMaiuu, IHTepHET U ApyTuXx);

cOPMHPOBAHHOCTh ~ yMEHHH  CcOOMIONAaTh  TpaBUia  OKOJIOTMYECKH
1eJIecCO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOH JEATENBHOCTH B IEJSAX
COXPaHEHHUSI CBOETO 370POBbSl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMAaCHOCTh BO3JCHCTBHUS Ha >KUBBIE OPTraHU3MBI OMPEIEIEHHBIX OPraHUYECKUX
BEIIeCTB, MoHMMasi cMbich mokaszatens 11K, moscHsATh Ha mpumepax CrocoObl
YMEHBUICHUS M NPEJOTBpAIlCHUS HUX BPEJHOTO BO3JCHCTBHA Ha OPraHU3M
4eJIOBEKa,

Ui 00YyYaroUMXCcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

JUIS  CIIETBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

KoaunuyecTBO 4acos

10 KVJIACC
N HaumenoBanu
11/- € pa3aesioB u
TeM
n
MPOrpaMMblI

Bcer KoHTpoJbHBI

e padoThbl e padoThbI

IIpakTH4eckn

JJIeKTPOHHbIE
(ungposbie)
00pa3oBaTeIbHbI
e pecypchbl

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKO XUMHUM

11

IIpeamer
OpraHu4ecKon
xumuu. Teopus
CTpOEHUS
OpraHUYECKUX
COEeMHEHMH A.
M. bytneposa

Hroro no pazneny

Paznea 2. Yraesogopoasnl

2.1

2.2

2.3

IIpenenbubie
YTIIEBOAOPOABI
— aJIKaHBbI
Henpenensnusbie
YTIIEBOJOPOIBL:
AJIKECHBI,
aJIKaJInEHBI,
AJIKVHBI

ApoMaTthdecku
e
YIJIEBOAOPOIBI

2.4

[IpupoaHbie
UCTOYHUKHU
yIJIEBOZOPOIOB
U UX
nepepabdoTka

Hroro no pazneny

13

Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs

3.1

CnupTsbl.
®enon

3




Anbnaerunapl.

KapGoHnogsie

3.2 KHCJIOTBI. 7

CrnoxxHbIe

3¢upsI

3.3 VYTri1eBo bl 3 1

Hroro mo pazaeny 13

Pasznen 4. A30Tc0uepmamne OpraHn4eCcKue COCANHECHUs

AMUHEL

4.1 AMUHOKHUCIIOTBI 3
. benxu

Uroro no pazneny 3

Pa3pnen S. BeicOkoOMOJIeKY IS pHbIE COCIUHEHUS

IInacTmaccel.
5.1 Kayuyku. 2
Bosokna

Wroro mo pazneny 2

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2




ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBO 4acosB

KoHntpous
HbIE
padoThI

Bce
ro

IIpakTHye
CKHe
padoThI

JlaTa
H3yUeH
usi

DJIeKTPOHHBI
e uugposbie

oOpa3oBareJ

bHbIE

pecypchbl

IIpenmer
OPraHUuYeCKOu
XUMUH, €€
BO3HHUKHOBEHHUE,
pa3BUTHE U
3HAUYCHHE

04.09

Teopus crpoeHus
OpraHUYECKUX
coeuHEeHUN A.
M. bytneposa, e€
OCHOBHBIE
II0JIO’KEHHUS

11.09

[Ipencrasnenue o
KJIaCCU(UKAIIAN
OpraHMYECKHUX
BEIECTB.
Homenkiarypa
(cuctemaruyeckas
) ¥ TPUBHUAJIbHBIE
Ha3BaHUSA
OpraHUYECKUX
BEIL[ECTB

18.09

AJTKaHBI: COCTaB U
CTPOCHHE,
TOMOJIOTHYECKUI
pAn

MeraH u 3TaH —
[IpOCTEUIINE
IIPEICTABUTENHN
AJIKaHOB

AJNKeHBI: coCTaB U
CTpOEHUE,
CBOMCTBaA

OTHJIEH U
MPONUJIEH —
IIpOCTENIINE

25.09

02.10

09.10

16.10




npeaACTaBUTCIIN
AJIKCHOB

IIpakTrueckas
paborta Ne 1.
«Tomyuenue
STUJICHA U
M3Y4YEHUE €ro
CBOMCTB»

23.10

AnxanueHsl.
byraguen-1,3 u
METHIOyTaIueH-
1,3. [lonyuyenue
CHHTETHYECKOIO
Kay4yKa U pe3UHbI

13.11

10

11

12

13

14

AJKUHBIL: COCTaB U
0COOCHHOCTU
CTPOCHHS,
TOMOJIOTHYECKHHI
pan. AleTuieH —
MPOCTEUIIINI
MpEACTaBUTENh
AJIKUHOB

Brruucnenus no
YPaBHEHUIO
XUMHUUYECKOM
peakuuu

ApeHbl: 6eH301 U
TOJIYOJI.
TokcCUYHOCTH
apeHoB

I'eneTnueckas
CBA3b
YIJIEBOAOPOOB,
MIPUHAUICKALUX
K pa3JINYHbIM
KJIaccaM
IIpuponusie
UCTOYHUKHU
YIJIEBOJOPOOB:
IIPUPOJHBIN ra3 u 1
MOy THBIE

He(TSAHBIE ra3bl,

He(DTh U

20.11

27.11

04.12

11.12

18.12




IIPOYKTHI €€
nepepadoTKu

15

16

17

18

19

20

21

22

[Ipuponusie
HMCTOYHHUKHU
YIJIEBOJOPOAOB:
IIPUPOJHBIN ra3 u
MOy THBIE
He(TSHBIC Ta3Hbl,
He(Th U
MPOJTYKTHI €€
nepepadboTKu

KonTponbhas
pabora 1o
pazneny
«YTIeBogopoab»
[Ipenenbubie
O/IHOATOMHBIE
CIIUPTHI: METAHOI
Y TaHOIL
Bomoponnas
CBSI3b
MHoroaroMHbIe
CIIUPTHI:
STUJIEHTIIUKOIIb U
TJIUIEPUH
DeHOoM: CTpOoeHUE
MOJIEKYJIbI,
¢dusnueckue u
XUMUYECKHE
CBOICTBA,
MIPUMEHEHUE

AJbaerunsr:
dbopMmanbaerua u
areTanbaeTu .
AneToH
OnHOOCHOBHBIE
npezelibHbIe
KapOOHOBBIE
KHUCTIOTHI:
MypaBbUHAS U
YKCyCHas
[IpakTueckas
pabota Ne 2.
«CBoticTBa

25.12

08.01

15.01

22.01

29.01

05.02

12.02

19.02




pacTtBopa
YKCYCHOM
KHUCIIOTBD)

23

24

25

26

27

28

29

CreapuHoBas u
OJICUHOBAS

KHCTIOTHI, KaK
MIPEACTaBUTEIH 1
BBICIITMX

KapOOHOBBIX

KHCJIOT

Mbpuia kak conu
BBICIIIUX
KapOOHOBBIX
KHCTIOT, UX
MoroIIIee
JIECUCTBUE

CrnosxHble 3upsl

KaK ITPOU3BO/IHBIC
KapOOHOBBIX 1
kuciotT. ['maponus
CJIOKHBIX 3(hUpoB
XKupsbr: ruaposus,
MIpUMEHEHHE,
Ounonoruveckas
POJIb )KUPOB

Yrnespodsr:
COCTaB,
KITacCU(pUKaIS.
Baxneiimme
MIPEACTABUTENH:
TJII0K03a,
bpykTo3a,
caxaposa
Kpaxman u
LIEILTIOI03a KaK
MIPUPOJTHBIC
MTOJTMMEPHI
KonTponbHas
pabota no
pazneny
«Kucnopoaconaep 1
JKarue

OpTaHUYECKHE
COCIMHEHUS

26.02

04.03

11.03

18.03

25.03

08.04

15.04




AMUHEL:
30 METHJIAMUH U 1
AHWINH

22.04

AMMHOKHCIIOTHI

Kak aM(pOoTepHbIe
OpraHHYECKUe

31 COEIMHEHMS, X 1
OHOJIOTHYECKOE
3HAaYCHHE.

IMenTnaer

benxu xak
MIPUPOIHBIE
BBICOKOMOJIEKYJIS
pHBIE COCUHEHUS

32

290.04

06.05

OCHOBHBIE

IIOHATHUA XUMHUHU

33 1
BBICOKOMOJICKYJISI

PHBIX COGI[I/IHCHI/Iﬁ

13.05

OCHOBHBIC

METOAbI CHHTE3a
BBICOKOMOJIEKYJISI

34 PHBIX 1
CO€IUHEHMI.
IInactmacchl,

Kay4dyKH, BOJIOKHA
OBLLEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

20.05
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PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

s obyuarommxes 11 kimacca.



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 denepanun», TpeOOBaHUN K pe3yJabTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMHsS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickoit denepanuu,
pealn3yIoNX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKECHUN
«Crparerum passutusa BocnuTanus B Poccuiickor ®@enepannu Ha nepuon a0 2025
roga» (Pacnopsixenue [IpaButenberBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» st 11 kimaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuentyanbHble monoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYyCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThl0 WX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOoro oOpa3oBaHMsl. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJIHON cpene. Peanuzyercs xumuyeckoe oOpa3oBaHHe OOydaroUuxcsl Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAENIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMUW, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepUalbHON KU3HU OOILECTBA, & TAKXKE C YYETOM OOIIMX LENel U MPUHIHUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYyIO pOjb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ] B (hOPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIIUICHUS, B
CO3JaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KarolleM MHUpPE Kak O €IUHCTBE
IPUPOABI M YEJIOBEKA, KOTOpPOe (OPMUPYETCS B XMMHUU HAa OCHOBE TOHMMAaHUS
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 cojepxkanue npeamera «Xumus» (11 kmaccel, 0a30BbIA YPOBEHb
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
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 OOIIMX 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 PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEAICTABICHUS] O XUMUYECKON CBSA3M, KiIacCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIHUH.

[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
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



ryoXke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSX MPOTEKAHMs JOMOJHSETCS B Kypcax 11 KiaccoB ajemMeHTaMu
collep KaHus, UMEIOIMMMH KYJBTYPOJOTUYECKHA W TPUKIAHOW XapakTep. JTh
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, TTOMOTAaIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIEp’)KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYIECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUM MyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXKIy HOBBIMU (DaKTaMHd U TEOPETHUYECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
Tak)ke Mpo0JeM 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, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW 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 LIEJIEH U3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHM LEJIAMH W3YYEHHUS! IMPEIMETa
«Xumus» Ha 6a30BoM ypoBHE (11 Kki1.) sBisIIOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOH
JeKaT KIHYEBbIE MOHATHUSA, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000IIeHHIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIICHHE C UCTOPHUEH nX
Pa3BUTHSA U CTAaHOBJICHHUSI,

e (opMHpOBaHME U Pa3BUTUE NPEACTABICHUI O HAYUYHBIX METO/AX [MO3HAHUS
BEUIECTB M XUMUYECKUX PEAKIINNA, HEOOXOUMBIX JJIs MPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJICHUW, HMMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U NOBCEIHEBHON KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOIO JSKCIIEPUMEHTa, COOJIOACHUEM IpaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conep:kaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4YeHHUs
IIpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMU B CUCTEME cpeAHero obmiero odpasoBanus. Ceroass B
IpEnoAaBaHUK XUMHUH B OOJIbIICH CTENEHH OTAAETCS MPEANOUYTEHUE MPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha  MOATOTOBKY
BBIITYCKHUKA 00I1€e00pa30BaTEIbHOM OpraHu3aliy, BIIAJCIOIIET0 HE HabOpOM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO MOJYYEHUS 3HAHUN U IPUMEHEHUS UX B PEANIbHOW KU3HU IS PELLICHUS
IIPaKTUYECKUX 3a]a4.

B cBs3U ¢ 3TUM [IpU U3yYE€HUU NIpeIMETa « XUMUS JOMUHHUPYIOUIEE 3HAUCHHE
NpUOOPETAIOT TAKUE LIETU U 33J]a4H, KaK:

ajanTtanus 00yJaromMxcsi K yCIOBUSIM JTUHAMHYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CB3AHHBIX C BEIIECTBAMHU U UX
MPUMEHEHUEM;

dopMupoBaHre y OOy4arOUMXCA  KJIIOYEBBIX HABBIKOB  (KIFOYEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MHQPOpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHUS ONbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BAXKHOE
MECTO B INO3HAHWU XHMHH, a TaKXKe JUIsl OLEHKH C IO3HMLIHMIA 3KOJOTUYECKON
0€30MacHOCTH XapakTepa BIMSHUS BELIECTB U XUMHUYECKHUX MPOLECCOB HA OPraHNu3M
YEJIOBEKa U IPUPOJHYIO CPENy;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH(OPMAIIOHHBIE TEXHOJIOTUH JJIs TIOUCKA M aHaju3a y4yeOHOW U
HAYYHO-TIONYJISIPHON MH(POPMAIIMK XUMUYECKOTO COAECP KaHuUSs;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBILUIEHUS, HAOII0AATEeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUSl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpe’kKHOro
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE

cpeaHero oOmiero obpasoBaHusi, cocTaBisier 68 vacoB: B 11 kmacce — 34 uyaca
(1uac).



11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI XUMHMHU

XHUMHUYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipe/iefieHusl 3JIEKTPOHOB MO OpOUTasiM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[lepnognueckuii 3aKoH u [lepruonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBs3b NEPUOAMYECKOro 3akoHa M Ileproandeckoil CHCTEMBI
xuMmuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHMHYECKHX D3JIEMEHTOB U
oOpa3yeMbIX MMM NPOCTBIX M CIJIOKHBIX BELIECTB IO TpYyIIaM H MEepUOaM.
3Ha4YeHUE MIEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BUABI XUMHUYECKOH CBS3H
(KOoBaJICHTHasl HETOJIApHAs U MOJIIpHAasi, MOHHAs, MeTaJUIMueckas). MexaHU3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bogopomnas cBs3b. BalleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJIIPDHOTO  CTPOEHUS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucrteMax. VICTHHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEeecTsa B pacTBOpPE.

Knaccuduxarus HEOPIraHUYECKUX COCINHEHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuud. Kimaccupukanmss XUMHUECKMX — peakiuil B
HEOPraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHsI MAcChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SJHEPTUHN IPU XUMUYECKUX PEAKLIUAX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalble 371eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaAIbHAas, IEJOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4ueckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAONIOJACHUE U
OINMKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aTopa, OMPENIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIFI0 YHUBEPCATLHOTO HHINKATOPA, PEAKITMH HOHHOTO OOMEHA), TPOBEICHIE
PaKTHUECKON paboThl «BiusHue pa3anuHbiX (PaKTOPOB Ha CKOPOCTh XUMHUECKOMN
peakuum».

Pacuérurle 3amaqn.

Pacy€tel 10 ypaBHEHMSM XMMHUYECKHX pPEakUHUi, B TOM YHUCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBask JOJIS
BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBAa BAaXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEphbI, a30Ta,
dbochopa, yrmepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAJUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue merannoB B [lepuoanyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaXHEWIMX METAJUIOB (HATpUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cmocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIBHBIE METO/Ibl W3YUYEHHUS BEIIECTB W HUX NPEBPAIICHUN:
M3YUYCHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuéter macchl BemecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.



XuMHS U KU3Hb

Ponp xumum B oOecriedeHnr SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0e30MacHOCTH, Pa3BUTHM MEIHMLMHBL. [IOHSATHE O HAyYHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
ITOJTYyYEHHUsI BXKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MaTEPUATIOB: BAXHEWUIIHNE CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs1 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHWYECKUE U MUHEPAIbHbBIC
yaoOpeHus.

XuMUS M 3I0pPOBbE YEJIOBEKA: NPaBUJIA HCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, IpaBuia 0€30MaCHOT0 UCIIOJIb30BAHUS TPENapaToB ObITOBON XUMHH B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3yYeHUHM oO0med u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAETCA Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaKk W TOHSATUM, SBIISIIOLIUXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aToOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHoorus: XUMUYECKask MPOMBIIUIEHHOCTh, METAJLUTYPIHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOJACTBO, IHILIEBAS
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMPEernaparoB, NTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[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
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeAMETHbIM). HayuHo-mMeTonu4Yecko OCHOBOM  iis
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
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 OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpOIEccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[MO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOCKTOB, PEIICHUH YUSOHBIX ¥ TO3HABATEIIBHBIX 3a/1a4, BHITOTHCHIN XUMUICCKUX
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 TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U NMO3HABATEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MMOCIEAYIOEM aHATIU3E
uH(MOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyalluH, CBA3aHHbIE C XUMUUYECKUMHU SIBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHHE U TMOCTYIKM CBOMX TOBAPHUILEH C
MO3UIIAM HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUU 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 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,

MMOHMMAHMUS [IEHHOCTU TPaBWI HWHAMBUIYAIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
JIESITENBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE€ YYaCTHE€ B PCELUICHUHA MPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ T'YMaHUCTUYECKOM HAIIPABIEHHOCTH U BaKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, O0OECIICUCHUU YCIOBUM
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON
JIESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TPU pPEIICHUU Y4YEOHBIX TMO3HABATEIHHBIX M MPAKTUYECKUX 3a]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoekTa U (popMyIHpOBaTH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgiaieHHe YHHBEPCAJIbHBIMHU PeryJIsiTHBHBIMH 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.



ITPEAMETHBIE PE3YJIBTATDBI
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[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU ITPUPOIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIBTYphl JHYHOCTH, €€ (PYHKIIMOHATBHON
rpaMOTHOCTH, HEOOXOJUMOM JUIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUYECKHU
000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeEIE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUMX  3HAaHUM, KOTOpass  BKJIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3J€MEHT, aToM, u3oTtom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMAYECKAsI CBS3b
(koBaJIeHTHas, MOHHAsI, METAJLTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKasl pEIIETKa,
TUNBl  XUMHUYECKUX  PEAKLUUH, PaCTBOpP, DJIEKTPOJUTHI, HEIEKTPOIUTHI,
AJEKTPOJIUTHYECKAS JIUCCOLUALMSA, OKHUCIUTEINb, BOCCTAaHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTHYECKON auccolmannu, nepuoanuecknii 3akon JI. M. Menneneesa,
3aKOH COXPAaHEHHMsI MAacCChl BELIECTB, 3aKOH COXPAHCHUS U IMPEBPALICHUS SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH HU
CUCTEMHOCTH XMMMUYECKHX SIBICHUM, (PAKTOJIOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEHUU U O€30MaCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOMN IESITEIILHOCTH YEJIOBEKa,

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTAHABJIUBATh WX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITHUSA MPU
OTNMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJIH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHus (OpPMYJT BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHbId Ta3, YIJIEKUCIBIA Ta3, aMMHakK, ramiéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MTUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNIATh BAJCHTHOCTh M CTENEHb OKUCICHUS
XAMHUYECKUX DJIEMEHTOB B COCIUHEHUAX PA3JIMYHOrO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOJHASI) B COSAMHEHUSX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BeEIIlecTBa (aTOMHas, MOJEKYJISpHasi,
WOHHAs!, METAJUIMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHEHHUN,



chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KJIacCy/TpyIme
COEIMHEHUH (MPOCTHIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHMI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenpeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DyHKIINU;

c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil CcuCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 00BSICHATh 3aKOHOMEPHOCTHU
W3MEHEHHUSI CBOMCTB XMMHYECKUX JJIEMEHTOB M MX COCIUHEHUN MO MEpPUOAaM U
rpynnam [lepuognueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHUX BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPKAATh CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXKIY HEOPraHUYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XHUMHYECKUE PEAKIUU TI0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolIMX BEIIECTB, TEIIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakilny, yYaCTHIO KaTajanu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUI COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3THUHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUNThIBas
YCJIOBHS, ITPU KOTOPBIX 3TU PEAKUHUHU UAYT A0 KOHLA,

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
Ka4ECTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKHMX BEIIECTB, PACMO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPAaCKpbhIBaTh CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKLUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuy OT PA3IUYHBIX (PAKTOPOB; XapaKTeP CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XUMHYECKUE IPOIIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOIO IOJIYYEHUsS CEPHOM KHCIIOTHI, aMMHAKA, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIIUANAX WU
AKOJIOTHYECKUX MPOOIeMaX XHMHUIECKOTO TIPOU3BO/JICTBA;



c(hOpPMHPOBAHHOCTh yYMEHUH TPOBOJUTH BBIYHCICHUS C HCIOIb30BAHUEM
MOHATHUS «MacCOBas 10J1s1 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHHI I'a30B MPU
XUMHUYECKUX PEaKIMAX, MAcChl BEIIEeCTBA HJIM O0bEMa Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OIHOTO U3 YYACTBYIOLIUX B pPEaKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHUYECKOM
NOCYJI0 ¥ JabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3joKEHUE MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONPENENICHUE Cpedpl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIIUu,
peaklMd MOHHOrO OOMEHa, KayeCTBEHHbIE pEaKIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temam «Metaiuby U «HeMetannb») B COOTBETCTBUM C MPaBHJIAMH TEXHHUKU
0e30MacHOCTH IpU OOpaIllEHUH C BELIECTBAMH U JIaOOPAaTOPHBIM 000pPYA0BaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIMI U (POPMYJIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3ybTaTOB;

cOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AHAIMU3UPOBATh XHWMUYECKYIO
uHhOpMAIUIO, TOJy4aeMyl0 U3 pa3HbBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaruu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBUjia  AKOJOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABATH
OMacCHOCTh BO3JEHUCTBHS HA )KMUBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mpuMmepax CHocoObl yMEHBIICHUS H
MpeI0TBPAIICHUS X BPETHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

JUIsi 00yYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUIS CJIENBbIX W CJA0OBHIASIIMX OOYYalOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa mis 3anucu XuMHUYeCKuX

dbopmy.
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KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IlpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTuueckue 0CHOBbBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo paszneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX 9
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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Ne
n/n

Tema ypoka

XUMHAYECKHUHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalusi aTOMOB

[Iepnognueckuii 3axoH u [lepnoanueckas
CUCTEMA XMMHUYECKHX diieMeHTOB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUSI aTOMOB

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

05.09

12.09

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHMHYECKHUX JIEMECHTOB M UX COCIMHEHUN
10 rpynnam M nepuojam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.. MeHaeneeBa
B Pa3BUTHUU HAyKHU

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUbI; MCXaHU3MBI O6p830BaHI/IH
KOBAJICHTHOM CBS3H. BOI[OpOI[HaH CBA3b

19.09.

26.09

BanentHOCTh. DJIEKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecrsa
MOJIEKYJISPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOEHUS

03.10

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIeCTBa B pacTBOpE

10.10




Knaccudukanus 1 HoMeHKIaTypa
HEOPTaHUYECKHX COCAUHCHUIH.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

17.10

Knaccudukanus XuMU4ecKknux peakiui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XMMHYECKHUX PEaKLMIX

24.10

CkopocTtb peakiuu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

07.11

10

11

12

13

[TpakTuueckas paborta Ne 1. «BnusHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
[TousiTre 0 BogopoaHOM mokaszaresie (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponns oprannvecKkux u
HEOPTraHWYECKUX BEIIECTB

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonTtponbHast pabota no pazaeny
«Teopernyeckne OCHOBBI XUMHM»

14.11

21.11

28.11

05.12

14

Mertamisl, X MOJOKESHUE B
[Tepunonnueckoi cucTeMe XUMHUYIECKUX
anemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOeHUs aToMOB. O01IHe
dbuznyecKre CBOMCTBa METAIIIOB

12.12




15

CniaBbl METAIIIOB. DJIEKTPOXUMHUYECKUIN
PSA HAIIPSHKEHUH METaIOB

19.12

16

17

18

XUMHYECKHE CBOMCTBA BaKHCUIIINX
METaJUIOB (HATPHH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COCAMHEHUN
XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a H UX
COCIMHEHUN

26.12

09.01

16.01

19

[IpakTuueckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamib»"

23.01

20

21

22

Hemerasmibl, uX MOJI0KECHHUE B
Ilepronnueckoit cucreMe XUMUYECKUX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

du3nyecKue CBOWCTBAa HEMETAILIOB.
AnnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
HUX COeJUHEHUU

30.01

06.02

13.02

23

XuMHYEeCKue CBOMCTBA a30Ta, (hocodpa u
UX COEAMHEHHI

20.02

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaXXHEUIINX HEMETAIIOB U UX
COEeIMHEHUN

27.02

05.03




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabery. BerauciaeHus mo
YpaBHEHUSAM XUMHUYECKUX PEAKIIUN U
TEPMOXUMHYECKHE PACUETHI

12.03

27

[Ipaktuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramist"»

19.03

28

29

30

KonTponbsHas pabora mo Temam
«Metamey n «HemeTamisn

HeopFaHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OpPraHu4cCKUC OCHOBAHUA

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB

09.04

16.04

23.04

31

Poab xumuu B o0ecrieueHuun
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI
MEJIUITUHEI

30.04

32

[IpencraBienust 06 0OIMMX HAYIHBIX
anHanax HpOMI)IIHJ'IeHHOFO HOJ'Iy'—IeHI/ISI
Ba)KHEHIIINX BEIECTB

07.05

33
34

Yenosek B MHPE BEHICCTB U MaTCpHUAIOB

XuMus U 310pPOBLC YCIIOBCKA

14.05
21.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34










