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1. HOSACHUTEJBHASA 3AIIUCKA

[IporpaMMa MmO XUMUUM Ha YPOBHE CpeOHEro o0O0mero o0pa3oBaHUsA
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii deneparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opraHuzaiusax Poccuiickoit deaepariumy,
peanu3yronmMx OCHOBHBIE 00pa30BaATENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crparerum passutusa BocnuTanus B Poccuiickor ®@enepannu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHuentyanbHble monoxkenus ®I'OC COO o B3anMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHY)XKUT 3aBEpLIAIOLIMM H3TallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3710POBBIO
U TpUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAENIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMHH, € 3HA4YCHHS B TO3HAHUM TPUPOJLI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHSl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyio pojb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABICHUS 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (POpMHpYyeTCsl B XMMUU Ha OCHOBE MOHHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJATOTOBKY
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  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOImas U HeEOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coiepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» c@opMUpoBaHa B MpPOTpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHHUYECKUX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
IpeJICTaBICHNUN O CTpoeHHH BeliecTB. CBeeHs 00 3ydaeMbIX B Kypce BEeLIeCTBaxX
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHUMM. B Kypce  OpraHM4ecKOM  XMMHU  [OJIy4arOT  pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
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
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



rIIy0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYHIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
collep KaHus, UMEIOIMIMMH KYJBTYPOJOTUYECKHA W TPUKIAHON XapakTep. OTh
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 MPUIIOKEHUNM XUMUH, TTIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS 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 mpeamera «XUMHS» JaHHOTO YPOBHS U3YYCHHS
OpHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYJAIOIINXCS MAPOBO33PEHUCCKON OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM DKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXKIy HOBBIMU (DaKTaMHd U TEOPETHUYECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
TaK)Ke MpoOJIeM COEpEeKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhS, 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
YHUBEPCAIBHBIX YUECOHBIX ACHCTBUH, UMEIOMUX 0a30BOC 3HAYCHHE VIS Pa3IMIHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00pabOTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETo 00pa3oBaHus, IPU OMPEICICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TNpH3HAETCA (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATETLHOCTH 4YE€JIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeIMETa SIBISICTCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMU LIETSIMU U3YYEHHUS TMpEeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTAIbHBIE 3aKOHBI U TEOPUHM XHMMHU,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaAKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHHI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMUMHUYECKHUX SIBJICHHUM, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIOCHHEM TpaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TPHOPUTETAMH B CUCTeME cpeaHero oOmiero oOpazoBanus. CerogHs B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHusl OOyuyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMHU
AKTUBHOTO TOJTYYEHUs 3HAHUI ¥ MPUMEHEHHS X B PEATbHOM JKU3HM JIJIsI PEIICHHUSI
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

amanraiusl 00yJaronmxcsi K yCIOBUSM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B MO3HAHUM XUMHH, a TaKXe JUIi OLEHKH C MO3UIUN SKOJIOTHMYECKON
0e30MacHOCTH XapakTepa BIUSHUS BEUIECTB U XUMUUYECKHX MPOIIECCOB HA OPTraHU3M
YyeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-IOMYJISIPHON MHPOPMAIIMN XUMUYECKOTO COIEP KAHMS,

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOyyaroummxcs YOSKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBBIO, a TaKK€ MNPUOOpPETEHHs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAyUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS1 U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiero oopazoBanusi, coctarisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



2. COAEP)KAHUE OBYYEHUS
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
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE M0JI03keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TPUBUAIbHBIE Ha3BaHUS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYECKHX BEIIECTB, HAOIIOACHHE M OIMCAHHE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
pOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHUS, TAJIOICHUPOBAHMS, TUApAaTallMM, OKHUCJIECHHUS U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BakKHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psijl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, crpoeHue, (QU3NYECKUE M XMMHUYECKHE CBOMCTBa
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu

2a102eHUPOBAHUS U HUMPOBAHUS), NOJIyYeHue U npumerneHue. TOKCUYHOCTb apeHOB.
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['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMH K Pa3IUYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUU, KaTaluTU4YeCKuil), mupoiau3. [IpomykTs
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTO0JIb», MOJAEIUPOBAHNE MOJIEKYJI YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IPOBEICHHUE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJYKTA PEAKLUU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOICTBa (peakUMM C aKTHBHBIMH METaJUIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoeka. [[puMenenne rauueprHa U 3TUICHTITMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh Penona. [Ilpumenenue gpenona.

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
busznyeckue U XMMUYECKHE CBOMCTBa (peaklMHU OKHCIECHUS W BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTpOEHHE, (PU3NUECKUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOLIME st
KJ1acca KHCIIOT, peaklust dTepuduKaium), noxydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsi KUCIIOTHI KaK MPEJCTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cloxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenune xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
noyicaxapubl). ['Ioko3a — npocTeimii MoHOcaxapui: 0COOEHHOCTH CTPOEHUS
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MOJIEKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHUE U OMNHCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHUE
CIMPTOB, KaUE€CTBEHHBbIE PEaKLMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHHME 3TaHOJa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIUHU IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpUMepe TullMHA). buojoruueckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX MpEeBpaIleHUIl:
HaOJII0/IEHUE U ONKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHSIST MOJIEKYJIIpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
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HAYYHBIX TOHSITUWA, TaK U TOHITUU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTJCIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Marepus, JHEPIHUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTUBHBIC BellecTBa (O€IKH, YIJIEBOJIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLMs aTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepumoanueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX JJEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpyINaM M MepUojam.
3Ha4YeHUe MEPUOANYECKOrO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPULIATENHEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEMIETOK. 3aBUCHUMOCTh

CBOMCTBA BEIIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.
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[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COCMHEHNU. Howmenxknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUHU NPU XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUYEeCKOe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHUE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnekrponutuyeckas auccounanusi. CuiapHble U ciialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M MX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XUMHYECKHX 3yieMeHTOB Jl. .
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOILBIO YHUBEPCATHOTO MHUKATOPA, PEaKIIMU HOHHOTO 0OMEHa), MPOBEACHHUE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€rsl 10 ypaBHEHMSAM XUMHYECKHUX pEaKUMHd, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM MTOHATHS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCJIOpo/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCUHEHUN.

Merannel. [lonoxenne meramnoB B [lepronnueckon cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.
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XUMUYECKHE CBOWMCTBA BAXXHEUINMX METAUIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3l0OB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3agaum.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMuu B 00OECIEUEHUM KOJOTUYECKOM, SHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHIINE CTPOUTEIIHHBIE
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOT0 UCIIOIB30BAHUS TIPENapaToB OLITOBOM XUMHH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHATUM, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PHM3NYECKUE BEIMYUHBI U €IUHUIIBI HX
U3MEPEHUS, CKOPOCTb.
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buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

['eorpadus: MuHEpabl, TOPHBIC MTOPOBI, TOJE3HBIE UCKOMAEMbIE, TOIUIHUBO,
pecypchl.

TexHomorus: XumMudecKkasi MPOMBIIIICHHOCTb, METAJUTYPrHsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, IHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IPEraparoB, MPOHM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB,
3IICKTPOHHAS TPOMBIILICHHOCTh, HAHOTEXHOJIOTUH.
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3. INTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBbI
1O XMMHUU HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHo-MeTOoIu4Yeckod OCHOBOM s
pa3pabOTKU IUJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHSD» Ha YPOBHE CPEIHErO
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM4KMe MOTUBALIUU K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKaMHU, MPUCYIIMMHU UEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJM4MEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIUOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOITO3HAHUSI, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaronmxcsl.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUA TMpeaMera «XUMHUS»  OTpPaKaroT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaromuxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHMS 00YyYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEM,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

14



MPEACTABICHUSI O COLMAIbHBIX HOPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOILICHUI B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATEILHOCTH MPU CO3J]AHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUE€OHBIX U ITO3HABATENIbHBIX 33/1a4, BHIITOTHEHUN XUMUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATN3E PA3TUIHBIX BUIOB YUEOHOU NEATEIHLHOCTH,

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
NPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, UYTO JOCTUXEHUS HAYKH €CTh PEe3yJbTatr
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPYAa YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HaBaTeIbHBIX MOTUBOB B MTOJIYUYE€HHUH U MOCIETYIONIEM aHATN3e
MH(pOpMAIIH O TIEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEIAEHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYTKOB;

4) popMmupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAaHMUSl IIEHHOCTEW 310poBOro U Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (pHu3MdyeckoMy u
MICUXUYECKOMY 37I0POBBIO;

coOJroicHUsT TpaBwI 0e30MacHOTO OOpallleHus C BeIleCTBaMU B  OBITY,
TIOBCEIHEBHOM KU3HU U B TPYJAOBOU AEATEIBHOCTH,

MOHMMAHUS [EHHOCTH TIPaBUJl HHJIUBUAYAIBHOTO U  KOJIJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAIUSX, YTPOXKAIOIINUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIIEI0BATEIbCKOM
NESITEIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M  JPYrMX BHOAX
JEATEIIbHOCTH;
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YCTaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUHM NPAKTUUECKUX 3ajad
COI[MAILHOM HAMPABICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IMdHOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN IO XUMUHU;

YBAKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yabTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYyATbHOW TPACKTOPUHU
oOpa3oBanus, Oyaymiedi mpodeccun M peaym3anui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JI€CO00Pa3HOr0 OTHOUIEHUS K TMPUPOJAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAaHUsI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTHXKCHUM XUMHUHM IS
pELICHUST BOMPOCOB PAlMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOTHON Ccpelie, YMEHHS TPOTHO3UPOBATh HEOJIArOMpPUSTHBIE HKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEMCTBUN U MPEIOTBpAIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUUECKON KYJIBTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUSs
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JIJII  COBPEMEHHOM
[UBWJIM3ALMH: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaYKHOM POJIM B CO3J]aHUU
HOBOM 0a3bl MaTepUAIbHOM KYJbTYpbl, PEIICHUH TJIOOANBHBIX MpPOoOJIeM
YCTOMYMBOI'O PAa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTUHM MEIMIIMHBI, OOCCTICUCHUH YCIOBHUI
YCHENTHOTO TPY/a ¥ SKOJOTUYECKHA KOM(POPTHOM KU3HH KAKIOTO YIeHA OOIIECTRA;
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€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJB30BaTh XUMHYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HENPEphIBHOMY  OOpa3oBaHUIO |
caMOOOpa30BaHNIO, K AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHHM C KM3HEHHBIMH OTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B pazNuyHbIX chepax nmpodeccruoHaIbHOM

NEATEIIBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI y4€OHOTO IMpenMera « XUMUs» Ha
YPOBHE CpeJIHero 001ero o0pa3oBaHus BKIOYAIOT:

3HauuMble A1 (OPMHUPOBAHHS  MHUPOBO33pEHHUS  OOyyaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAayYHbIE MOHSATHUS, OTpaKaroUue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPIUs, SIBJICHUE,
IpOLECC, CUCTEMA, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleA0oBaHue, HAOIIOAEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYyTHUe);

yHUBEpCalbHble y4eOHble NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

pEryJISITUBHBIE), o0ecreynBaroye (dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH U COLIMATIEHOM KOMITETEHIIMH 00YYaroInXCs;
COCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIIBHON U COLMAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NO3HABATEJIbHBIMH
NEeUCTBUSAMMU:

1) 6a30Bble JJOruvYecKue aeMcTBUsI:

CaMOCTOATENLHO  (opMyNIHMpOBaTH W aKTyaIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

17



ONpEeNeNATh LENu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTH C TOCTABJICHHBIMU IEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICNISITh XapaKTEpHbIEC MPU3HAKUA TOHSITHM W YCTaHABIMBATh UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIIUE MOHITUS JJIsl OOBSICHEHUS! OTAEIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH IS KIACCU(DHUKAIMK BEIIECTB W
XUMUYECKUX PEaKIIii;

yCTaHABJIMBAaTh MPUYMHHO-CIECJICTBEHHBIC CBSI3M MEXAY HM3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXKICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUUA CHMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU PeaKIuu
— MpU PEUICHUH YUYEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a7ad, MPUMEHATH
Ha3BaHHbBIC MOJIETIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
peaKIuu;

dbopMyIUpOBAThH 1EJN U 3a/1a4W UCCIIEIOBAHMSI, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKIECHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W  MPOBEJICHUS
YYCHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISAITh 00OCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOCKTHOM
NESATETLHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ undgopmanueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPoOpManuu (HAYydHO-
MOMyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJACP)KAHWSA, CIPABOYHBIE TIOCOOUS,
pecypebl HTEpHETa), aHanmM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (opM
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MIPEICTABIICHNUS, KPUTHYECKH OIICHUBATh ed JIOCTOBEPHOCTD u
HEMIPOTUBOPEYHBOCTH;

GbOopMyIUPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIbI MPU TIOUCKE H
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTpEENEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHHUS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BATh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA MPU PadOTE C XMUMUYECKOM
uH(popManuen: MPUMEHITh MEXIpeIMETHbIE ((PU3NYEeCKHe M MaTeMaTUYECKHE)
3HAKU U CUMBOJIBI, (JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISIHOCTH.

OBj1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMMU:

3aJlaBaTh BOIPOCHI MO CYHIECTBY OOCYKJAa€MOI TeMbl B XOJ€ AUayora U/ uiv
JTUCKYCCHW,  BBICKa3bIBaThb  HWACH, (OPMYJIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNATh C TMpPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIBHOU JESTEIBHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEIOBAaHUIO CBOMCTB
M3Y4aeMBbIX BEIIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHUS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OBjaieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMHU TeHCTBUSIMM:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYILECTBISATH CBOI I03HABATEIbHYIO
NeSATEebHOCTh, ONpenesisas €€ Ienu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJITOPUTM JCUCTBUN TpHU
BBITIOJIHCHUHM YYCOHBIX U HCCIEJAOBATCIIbCKUX 3ajad, BBIOMpaTh HamOoliee
3 PeKTUBHBIN CMOCO0 MX peIIeHHS ¢ Y4E€TOM MOJIydeHHsT HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHPHOCTHA HA OCHOBE CaMOaHAIH3a U
CaMOOLICHKH.
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IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHs»
OTpaXkaroT:

cOPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIU XUMHUU B TIO3HAHUU SIBICHUHN MPUPO/IBI,
B (OpPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JHYHOCTH, €€ (DYHKIIMOHATBHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHOM Cpele;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUM DIIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAas
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHYTas U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHBINM 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIMOHATbHAS IPYIINa, pauKall,
MU30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpXKAIllEe COCAUHEHUS, MOHOMEp, [MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COCIMHEHUS); TEOPUM U 3aKOHbI (T€OpHUS CTPOCHUS
opranuueckux BemiectB A. M. byTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHI SA3bIK XHUMHUU; MHUPOBO33PEHUYECKHE 3HAHUA,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUM, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATeIbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUSI U MIPEBpAIllCHUN OpraHMUYEeCKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMM HCMOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
W3TOTABJIMBATH MOJICIM MOJIEKYJl OPTaHUYECKUX BEIIECTB IS WIUTIOCTPALIUA HMX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEeIeIEHHOMY
KJIacCy/Tpymnmne CcoeluHeHuN (yriaeBOJOpOMAbl, KUCIOPOJA U a30TCOAEpIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUs), [aBaTb KM Ha3BaHUS IO
cucremarudeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHIICH, alleTUJIEH,
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ATWICHTJINKONb, TJHIECPUH, (eHoN, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHHAsI
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsI KUCJI0Ta, CTEApUHOBAsA KUCTIOTa, TJII0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OpPMHPOBAHHOCTh, YMEHHSI OMNPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHHE, PU3HUECKHE
U XUMHUYECKHE CBOMCTBA THUIUYHBIX MPEICTABUTENEH PA3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPOIUJICH, alleTUIIeH, OyTaaneH-1,3,
MeTwiOyTaaueH- 1,3, 6eH30J1, METaHOJ, ATaHOJI, STUIICHIJIMKOIb, TJIULEPUH, PeHOI,
aneTanbJerul, MypaBbiHasi U YKCYCHasl KUCJIOTHI, TJIFOK03a, KpaxmaJl, [EJUII0I03a,
AMUHOYKCYCHAsl KUCJIOTa), WUIIOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIYy HHMU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XHWMHUYECKUX PEAKIHM C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN Ta3, yroJib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiuu 1o U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMCHHMH BJIaJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUCHHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIOATh MTpaBUJia MOJIH30BAHUS XUMUYECKOU
MOCy/IOl U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXe IpaBUiia OOpallIeHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh M BBIMOJHATH XUMHUYECKUU
HKCIIEPUMEHT (IIPEeBPAILEHUS OPraHUYECKUX BEILECTB MPU HAIrPEBAHUHU, MOTYUYEHUE
ATUJIEHA U U3YUYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUUYECKUX BEIIECTB,
JeHATypanus OEIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIINH OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMWd TEXHUKU OE30MACHOCTH TMpU OOpalleHHH C BEMIECTBAMHU W
7a00paTOpHbIM  00OpYAOBaHUEM, MPEACTABIATh PE3yJbTaThl XUMHUYECKOIO
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DKCIIEpUMEHTa B (OpME 3alHMCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIWA U
(GbopMyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIhTATOB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUUYECKYIO
uH(poOpMaIUIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHH  COONIOMATh  TpaBWja  JKOJOTHUECKH
1EJIeCO00pa3HOT0 TOBEACHUS B OBITY U TPYAOBOM JEATEIBHOCTH B HENIX
COXpaHEHHUs] CBOETrO 3JI0POBbSl U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUS W TIPEIOTBPAIICHUS WX BPEAHOTO BO3ACHCTBHSA Ha OpPraHU3M
YeII0BEeKa;

JUIsi 00yYaronmxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BELIECTB U
XUMUYCECKUX SBJICHUM;

JUISL CJENBbIX W CIA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.

11 KUIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPa, POJIM XUMHUHU B IO3HAHUU SIBJICHUW TPUPOIBI,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U TIPUPOJIHOM CpeIe;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAONINE MMOHATUS (XUMUYECKHI DJIEMEHT, aToM, u30Tom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBI  XUMHUYECKUX  pEaKIMd, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHYECKAS JIUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKON peakiuy, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
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MHUPOBO33PEHUYECKHE 3HAHUA, JIGKAIIUE B OCHOBE IMOHUMAHUS TPUYWHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH U 0€301TaCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMICCKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN ESITEIIbHOCTH YEJIOBEKa;

c(OpPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpPHbIC NMPU3HAKU TOHSITHUH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS MPU
OTMCAHUH HEOPTAHNYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOpMyJ BEIIECTB M YPAaBHEHMM XHMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IlUPAC) u TpuBnanpHble Ha3BaHUSI OTJAEIBHBIX
HEOPTaHWYCCKUX BEIIECTB (YrapHbId Ta3, YIJIICKUCIBIA Tra3, aMMHaK, raméHas
W3BECTh, HETAMEHAS N3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUMHEHHUAX PA3JIMYHOIO COCTaBa, BHUJI XUMHUYECKOUN
CBsI3M (KOBaJCHTHAs, MOHHAS, METAJUTMYECKasi, BOJIOPOIHAS) B COSAMHEHUSIX, THII
KPUCTAJUTMYECKOW PEIMIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJICKYJIsIpHas,
WOHHAs, METAJUTMYECKAs), XapaKTep CPeabl B BOAHBIX pacTBOpPaX HEOPTaHUYECKHUX
COCIUHCHUM;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBIMBAThH MPUHAIICKHOCTD
HEOPTaHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KIIacCy/TpyIe
COCIMHECHUN (ITPOCTHIC BEIIECTBA — META/UTBl U HEMETAJUTbI, OKCUIBI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBaTh CMBICI MEepUOanYecKoro 3akoHa [l.
W. MenneneeBa u J1eMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMCHHH XapaKTepHU30BaTh JJCKTPOHHOE CTPOCHHUE
aTOMOB XMUMHUYECKUX »dJeMeHTOB |—4 mepuonos Ilepuoandeckoil cHUCTEMBbI
xuMmudeckux saementoB JI. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-
AJICKTPOHHBIE OPOUTAIIN, «IHEPTETUICCKHE YPOBHNY, 00BICHITH 3aKOHOMEPHOCTH
U3MCHCHHS CBOMCTB XMMHYECKUX JJIEMEHTOB M MX COCAUHCHUH 10 MEepUoaaM U
rpynnaM [lepuogunueckont cucreMbl xuMudeckux 3semeHToB . 1. Menneneesa;

chOPMHPOBAHHOCT, YMEHHUU  XapaKTepu30BaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPTAHMYECKUX  BEIIECTB  PAa3IMYHBIX  KJIACCOB,
MOATBEP)KIATh CYIIECCTBOBAaHUE T'CHETHYECKOW CBS3M MEKIYy HEOPTraHUYCCKUMU
BEILECTBAMHU C [TOMOIIbIO YPABHEHHUIM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3sTUYHBIM TPU3HAKAM (YUCITY M COCTaBy PEardupyrolIdX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, W3MEHEHUIO CTEMCHEW OKHCIICHHS SJEMEHTOB, 0OpaTUMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);
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c(hOpPMHPOBAHHOCTh YMEHHIA COCTABJISATh YPaBHEHUS PEAKIUN pPa3THIHBIX
THUIIOB, TTOJHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEAKIIMiA HOHHOTO 0OMEHA, YUNUThIBAsS
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKIINU UAYT 0 KOHIIA,

c(OPMHPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, TMOJITBEPKIAIOIIIE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pPaclo3HaBaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUICCKUX
BCIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOIro OanaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKIUK OT PA3IMIHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUICCKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeITHero Bo3aenicTsus (nmpunuui Jle [larense);

chOPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XHWMHUYECKHE IMPOIIECCHI,
JeKAIUe B OCHOBE MPOMBINIJICHHOTO TONYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEACTABICHUNA 00 OOMMX HAyYHBIX MPUHIAIMAX WU
HKOJIOTHIECKUX MPOOIEMaX XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHCICHUS C HCIOJIb30BaHUEM
TIOHSTHUS «MACCOBasi JI0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUM Ta30B MPU
XUMUYECKUX PEAKIUAX, MACcChl BEIIECTBA WM 00BbEMaA Ta30B IO H3BECTHOMY
KOJMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEIECTB, TEIJIOBOro 3¢ (deKTa peakiiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABWIIA TTOJIB30BAHUS XUMHUECKON
MOCy/Iol U J1Ta0OpaTOpHBIM O00OpPYAOBaHUMEM, a TaKXe IMpaBUiia OOpalleHUs C
BCIIIECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSIMH IO BBITIOJTHCHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBHITIOJHATh XUMHUYECKHMA
DKCIIEPUMEHT (pa3jIoyKEeHHEe IMEePOKCHIa BOJOPOJa B MPUCYTCTBUU KaTallM3aTopa,
OTIpPEJICIICHUE CpPEIbl PACTBOPOB BEIIECTB C TIOMOIIBI0  YHHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUC PA3IUYHBIX (DAKTOPOB HAa CKOPOCTh XMMHYECKOW PEaKITUH,
peakiuu MOHHOTO OOMEHA, KayeCTBEHHBIC peaKIMu Ha CcyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaM «MeTtamely B «Hemeramib»y) B COOTBETCTBHHM C TIPAaBWIIAMH TEXHUKH
0e30MacHOCTH MU OOpAIllEHUU C BEUIECTBAMU M JIA0OPATOPHBIM 000PYOBAHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINil U (OPMYyIUPOBATH BHIBOIBI HA OCHOBE 3THX
pE3ybTaTOB;
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c(OPMHPOBAHHOCTh yMEHUN KPUTUYECKA aAHAIM3UPOBATh XHWMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalu, MHTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TpaBUJia  DKOJOTHMYECKHU
11eJ1eco00pa3HOro TOBEJICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJIX
COXPAHEHHSI CBOETO 3J0POBbSI M OKPYXKAIOWIEH MPUPOJHOM CpEelbl, OCO3HABATh
OMacCHOCTh BO3ICHCTBUS HA )KMUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokazatens [IJIK, mosicHATP Ha mpuUMepax CIOCOObl YMEHBIICHHUS U
MPEIOTBPAICHUS X BPEHOTO BO3/ICHCTBUS HA OPraHU3M 4Y€JIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbS: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHYECKHUX SBJICHUHL;

JUISL CHENBbIX W CHA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 crcTeMy oOo3HaueHui JI. bpaiins nis 3anucu XUMMHUYECKUX

dbopmyi.
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4. TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jesioB U TeM DJIeKTpOHHbIe (LM (ppPOoBbIE)
Ne n/nn Konrtpouabnsie | IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI padoThbI
Pa3nea 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpeameT OpraHM4ecKOM XUMHH.
1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 1 https://resh.edu.ru/subject/29/10/
coenuHeHuit A. M. bytneposa
Hroro no pazneny 3
Pazneu 2. Yriesogopoabl
51 [IpenenpHbIE YTIIEBOAOPOIABI — 9 https://resh.edu.ru/subject/29/10/
aJIKaHbI
29 HenpenenbHbie yrieBogopoabl: 6 1 https://resh.edu.ru/subject/29/10/
AJIKEHBI, AJIKaJIMEHbI, AJTKUHbI
2.3 ApoMaTH4ecKue yriieBoAOPOIbI 2 https://resh.edu.ru/subject/29/10/
24 [TpupoaHbIe HCTOYHUKHT 3 1 https://resh.edu.ru/subject/29/10/
YTJIEBOIOPOAOB U UX MepepadboTKa
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Cruptel. deron 3 https://resh.edu.ru/subject/29/10/
39 Anbnernasl. KapOoHOBBIE KUCTOTHI. 7 1 https://resh.edu.ru/subject/29/10/
CrnosxxHble 3(pupsI
3.3 VYrneBoasl 3 1 https://resh.edu.ru/subject/29/10/
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Hroro no pazaeny

13

Pasznen 4. A30Tc011ep>1<aume OpPrauHnv4eCKue COCAUHECHUS

4.1 AMuHBEI. AMMHOKUCIOTEL benku 3 https://resh.edu.ru/subject/29/10/
Htoro mo pazneny 3
Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1 IInactmaccel. Kayuyku. BonokHa 2 https://resh.edu.ru/subject/29/10/
Htoro no paznemny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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11 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [leproanyueckuii 3aKoH https://resh.edu.ru/subject/29/11/
11 u [lepuonnueckas cucrema XUMUYECKUX 3 1
anemenToB /I. 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOrooOpasue 4 https://resh.edu.ru/subject/29/11/
' BEILIECTB
1.3 XHUMHYECKUE PEaKIuU 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro mo pazneny 13
Paznen 2. Heopranuueckasi xummusi
2.1 MeTtamist 1 https://resh.edu.ru/subject/29/11/
2.2 Hewmeramsr 1 https://resh.edu.ru/subject/29/11/
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 9 https://resh.edu.ru/subject/29/11/
' BEILIECTB
Uroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMHA U KU3HDb 4 1 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 4 3
ITPOI'PAMME
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JIMCT KOpPEeKTUPOBKHU padoyel MPOrpaMMbl

Yyuren:

Ha ocHOBaHuU pacxoXACHHUS KOJUYECTBA YUEOHBIX 4acOB, MPETYyCMOTPEHHBIX
paboueit mporpaMMol, U (PaKTUYECKUM KOJIUYECTBOM IMPOBEAEHHBIX yUEeOHBIX
YPOKOB, B pa0ouyo IporpamMmy Mo MpeAMETY BHECEHBI CIEAYIOIINE U3MEHEHUS:

Knacc

Ha3zBanue pasneina, Temsl

Hara
MPOBEACHUS  TI0
wiany  /Yucno
9acoB 1O TUIaHy

[IprunHa KOPPEKTUPOBKU

[ara
IPOBEICHUS
o axty
/Yucno yacoB
1o ¢paxry
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Ipuioxenue Kk padboyeil nporpamme
«®opMbI yueTa padodeil NPOrpaMMbl BOCIIMTAHUSD)
Pabouas nporpamma Bocniutanust YOV mikona «Panguant» peanusyercs B
TOM YHCJIE€ M 4Yepe3 MCMOJb30BAHHE BOCIUTATEIHLHOTO MOTEHILHANAa YPOKOB
XUMUHU. ITa paboTa OCYIIECTBISAETCS B CIASAYIOMUX hopMax:

e mo0yXAeHHe O0yJarommxcsi coOMI0AaTh Ha YpOKE OOIENpPUHSATHIC
HOPMBI TMOBEAECHMS, IPABWIIA OOLIEHHS CO CTapIIMMU (II€AaroruyecKuMu
pabOTHUKAMU) U CBEPCTHUKAMH (0OYyYarOIUMUCS), TPUHIUIBI yUeOHOMH
JUCIUIUIMHBI U CAMOOPTaHU3AlINY;

® [IpUBJICUCHUE BHUMaHUS OOYYAIOIIUXCS K LIEHHOCTHOMY AaCIEKTy
U3y4aeMbIX Ha yPOKaX MPEAMETOB, SIBJICHUN, COOBITUI Yepes:

— oOpailieHue BHUMaHUSI Ha HPABCTBEHHBIC AaCMEKThl HAYYHBIX OTKPBITHIA,
KOTOpbIE U3Y4alOTCs B JaHHBI MOMEHT Ha YPOKE; Ha SIPKUX JIeATENeN KyJIbTYpBI,
YYEHBIX, MTOJIMTUKOB, CBSI3aHHBIX C M3Y4Ya€MbIMU B JAHHBIA MOMEHT TEMaMmH, Ha
TOT BKJIaJ, KOTOPbIA OHM BHECIM B pa3BUTUE HAllled CTpaHbl U MHUpa, Ha
JIOCTOMHBIE TOJIpakaHusl IPUMEPBI UX JKU3HU, HA MOTUBBI UX MTOCTYIIKOB;

— HCHOJBb30BAaHME HAa YpOKax HMHPOpPMALUM, 3aTPArdBaIOLICH Ba)KHbIC
COLIMAJTIbHBIE, HPABCTBEHHBIE, STUYECKUE BOIIPOCHI;

® [CIIOJIb30BAHME BOCIUTATENIBHBIX BO3MOXHOCTEH COJEp)KaHUs
yuyeOHOro mnpeamera s GOPMHPOBAHUSA y OOYHYAIOIIUXCS POCCHMCKHUX
TPaJAULIMOHHBIX AYXOBHO-HPABCTBEHHBIX U COLUOKYJIBTYPHBIX IIEHHOCTEU
yepe3 MOA0Op COOTBETCTBYIOIIMX TEKCTOB Ui YTEHUS, MPOOJIEMHBIX
cuTyaruil st 00Cy)AeHUs B Kjlacce, 0OBEKTOB JIJIsl BBIMIOJTHEHUS;

® VHUUMUPOBAHUE OOCYXIECHUW, BBICKA3bIBAHUI CBOETO MHEHHS,
BBIPAOOTKM CBOETrO JIMYHOCTHOTO OTHOLIEHHS] K M3y4aeMbIM COOBITHSM,
ABJICHUSIM, JINLIaM, IPOU3BEJCHUSIM HCKYCCTBA;

e BKIIOYEHHE B YPOK HIPOBBIX IMPOLELYpP, KOTOPBIE ITOMOTAIOT
HNOJUIep)KaTh  MOTHBAIMIO  OOydaloluXcs K TOJYYEHHUIO 3HaHUM,
HAJIQKUBAHUIO TMO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIEHUW B KIacce,
MIOMOTAIOT YCTAHOBJICHUIO JIOOpOKeNaTeNbHOM aTtMochepsl BO Bpems
Ypoxa;

® [pPUMEHEHHWE Ha YypOKE MHTEPAKTUBHBIX  (GopM  paboOThI,
CTUMYJIUPYIOLIUX [MO3HABATEIbHYI0 MOTHBAIIMIO O0YYarOIINXCs;

® T[PUMEHEHHE TPYNIOBOW pabOTHl WM palbOTHl B Mapax, KOTOPHIC
CHOCOOCTBYIOT ~ Pa3BUTHIO  HAaBBIKOB  KOMaHIHOW  paboOTBl |
B3aUMOJICUCTBHIO C JPYTUMHU 00YyYarOIIMMUCS;

e BBIOOp U UCTOJIB30BAHUE HA YPOKAX METOAOB, METOAMK, TEXHOJIOT A,
OKa3bIBAIOLIUX BOCIIUTATEIBHOE BO3/IEHCTBUE HA JINYHOCTh B COOTBETCTBUU
C BOCIIUTATEJIbHBIM HI€aJIOM, IIEJIBIO U 33J]a4aMH BOCIIUTAHUS:

- METO/IbI KOHTPOJISI 1 CAMOKOHTPOJIS,

- METO/Ibl CAMOBOCITUTAHUS,

- METO/IbI MOOIIPEHUS,
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- METOBI (POPMHUPOBAHUS CO3HAHUS,

- METOABI YOSIKICHHUS;

® MHULWWPOBAHHUE U TOAJIEPKKA HCCIEIOBATEIbCKON JEATEIbHOCTU
IIKOJIBHUKOB B (OpME OpraHU3allid TPYIIOBBIX M HHIUBUAYAIbHBIX
WCCIIEIOBaHUI (MHUHU-UCCIIEIOBAHUI), BKIIIOUEHUE B YPOK DPAa3IMYHBIX
UCCIIEIOBATENIbCKUX 33JaHM M 3aJad, 4YTO JAeT BO3MOXHOCTb
oOydJamuMcss TPUOOPECTH HABBIKA  CaMOCTOSITEIBHOTO — PEIICHUS
TEOPETHUYECKON MPOOJIEMBI, TeHEPUPOBAaHUS B 0(OPMIICHUSI COOCTBEHHBIX
TUNIOTE3, YBAKUTEJIBHOTO OTHOIIEHUS K YYXUM HAEAM, IyOJUYHOTO
BBICTYIICHUSI, apTYMEHTHUPOBAHUS U OTCTaWBaHUS CBOEH TOUKH 3pEHMUS;

® YCTAHOBJICHHE YBaXHUTEIbHBIX, JOBEPUTEIbHBIX, HE(HOPMaIbHBIX
OTHOLLIEHUM MEXIy YUYUTEJIeM U YYE€HUKaMH, CO3/aHHUE Ha YypoKax
AMOLIMOHATBHO-KOM(MOPTHOM CpEIbI.

Peanu3anusi BOCIUTATEILHOT0 MOTEHIIUAJIA YUeOHOT0 MpeaMeTa « XUMHUS»
yepe3 cUCTeMY O0yUeHUS U BOCTIUTAHUS

dDopMHUpPOBAHUE POCCUHCKOU TpaXKIaHCKOMN WJICHTUYHOCTH,
MPUHAAJIEKHOCTH K OOLIHOCTH rpaxkiad Poccuiickoii @enepanum.

Bocnuranue n1006Bu K pogHOMY Kpato, Poaune, cBoeMy Hapoay, YBaKEHHS K
npyrum HaponaMm Poccun.

BocnuTtanue mMOJ0KUTENBHOTO OTHOUIEHUS K TMPOLECCY YYEeHUs, K
NPUOOPETEHUIO 3HAHUM U YMEHUH, CTpEMJICHUS IPEOJ0JIeBaTh BO3HUKAIOIINE
3aTpyIHEHHUSI.

dopMupoBaHuEe  OCO3HaHUS  ce0d KAk  MHAUBUAYATbHOCTH U
OJIHOBPEMEHHO Kak ujieHa OOIlecTBa C OpPUEHTALMEH Ha TMPOSIBICHHE JOOPOTro
OTHOIIICHUS K JIIOJISIM, YBAXKEHUS K UX TPY/ly, Ha y4acTHE B COBMECTHBIX Jejax,
Ha MOMOIIb JIOJISIM, B TOM YHCJI€ CBEPCTHUKAM.

Bocnurtanue conepexxuBanusi, yBaKeHHUsI, TIOOBH, T0OPOKETATETLHOCTH U
JIPYTUX MOPAIBHBIX KAUE€CTB K POJHBIM, OJIU3KUM U UY>KUM JIFOSIM, HE3aBUCUMO
OT UX HAIIMOHAJILHOCTH, COLIMATILHOTO CTaTyca, BEPOUCIIOBEIaHMUSI.

Bocnurtanue HenpusTus J0ObIX (OpM MOBEACHUS, HAMPABICHHBIX Ha
NPUYUHEHUE (PU3NYECKOTO U MOPATILHOTO Bpeaa IPYTUM JIHOJISIM.

dopMupoBaHUE YCTAaHOBKH Ha 370POBBIM M Oe30macHbIil (msi ceds u
Ipyrux Jrojel) oOpa3 >KM3HM B OKpyXKawmed cpeae (B TOM  dHCIe
“H(DOPMAITMOHHOM); BOCHUTAHUE OEPEKHOTO OTHOIICHUS K (U3ndecKkoMy U
IICUXUYECKOMY 370POBBIO.

Bocrnuranve oco3HaHus IEHHOCTH TPY/a B )KM3HU YEJIOBEKa U 00IeCTBa,
OTBETCTBEHHOTO MOTPeOIeHNs U OEpEKHOT0 OTHOIIEHUS K pe3yJibTaTaM Tpya,
MHTEpeca K pa3IMnYHbIM Ipodeccusm.

dopMHUpOBaHUE IKOJOTHUECKON KYJIbTYPhl, OTBETCTBEHHOT0, OEPEKHOTO
OTHOLIIEHUSI TPUPOJE, OKPYXKAKIIEH Cpele Ha OCHOBE POCCHUUCKUX
TPAAUIIMOHHBIX  JYXOBHBIX  IIEHHOCTEH, HAaBBIKOB  OXpaHbI,  3alllUTHI,
BOCCTAHOBJICHUS TIPUPO/IbI, OKPY>KAIOIIEH CPE/Ibl.
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