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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
peanu3yrouMX OCHOBHbBIE 00pa30BaTeIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crparerum passutusa BocnuTanus B Poccuiickor ®@enepannu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1elt cTpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» s 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB TIPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeITHET0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YU4EOHOTO MpeIMeTa « XUMHUS,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAENIEHBI B MPOTrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMUW, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepHalbHON KU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LENeH U MPUHLIUIIOB,
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.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO37laHHE LIEIOCTHOrO MPEACTABICHUS 00 OKPYXKAIOIIEeM MHpE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOH YacTbI0O MHUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHLUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHUA B KU3Hb COLMYMA, MPOAOJKEHUS
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 SBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
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 XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0O ydeOHOro Marepuaja U 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  BJIEKTPOHHBIX
Ipe/CTaBICHUN 0 cTpoeHnH BeriecTB. CBeeHus 00 M3ydaeMbIX B Kypce BEelIecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKON CBS3M, KIacCU(UKAIMOHHBIX MPU3HAKaX BELIECTB,
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
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3HUIIHM,



rIIy0oke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIMM JTOro 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
3aKOHOMEPHOCTSIX MPOTEKaHUs A0NONIHsIeTcs B Kypeax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIHLHOM U MPAKTUYECKOM IESITeIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO ¥ JWYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITAIO U IPUMEHSATH €€ JIs TOTIOTHEHUS 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
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IIO3HABAEMOCTh MIPUPOIHBIX SIBICHHUMN MyTEM DKCIIEPUMEHTA
U PpEIIeHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MIPEANOCHUTKAMH, OCO3HAHNUE POJIM XUMUHU B PEIICHUU SKOJOTHUECKUX MpoOieM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOydJarommxcs MNPUHIATHIE MNPOTPAaMMON IO XUMHUU TMOJXOIbl K OIpPEIeSICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIBHBIX YUSOHBIX JCHCTBUH, MIMEIONTUX 0a30BOE 3HAUCHUE TSI PAa3IMYHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00pabOTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHUYECKOU U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/IeIICHUN
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NEATETLHOCTH YE€JIOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeMETa SIBISIETCS 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 KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

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

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

Hapsiny ¢ atum, comepraTelibHas XapaKTepUCTHKA 1IeJiel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpazoBanus. Ceromns B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHus OOydyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
AKTUBHOTO TOJTYUYEHHs 3HAHUI ¥ MPUMEHEHHS X B PEATbHOM JKU3HH JIJIs1 PEIICHUS
MPAKTHYECKHX 3ajad.

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

amanTaius o0yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre y OOYYalOUIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE U Pa3UYHBIX BHUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUM XUMHH, a TaKXe JUIi OLEHKH C MO3UIUN SKOJIOTHMYECKON
0€30MacHOCTH XapakTepa BIMSHUS BEIECTB U XUMHUECKUX MPOILECCOB Ha OPTaHU3M
YyeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS], HAOII0JaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAHHE Yy OOyyaroummxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMUT B COCTaB MpeaMeTHOMN o6sacTi «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).



COIAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE TI0J105keHUSA. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 TNPEBPALIECHUIO OPraHMYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH u 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMEIIeHUsT M TOPEHMsI), HAaXOXKIEHHE B MPUPOAE, MOIy4YEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTHIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN aJIKEHOB: (PU3MUYECKHME U XUMHUYECKHUE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS 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 OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TMpPOCTEHIINNA TNPEACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XMMHUYECKNE CBOWMCTBA (peakUuu TUAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpATaLlH,
TOPEHMUSI), IOJTYUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUsS U HUTPOBAHUS), NOJIYyYEHUE U NPUMEHEHUE. Tomyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K Pa3IM4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YII€BOAOPOAOB. [IpupoaHblii Tra3 W IONMYyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U NPOAYKTHI €r0 MePEPAOOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJIb», MOJEIUPOBAHNE MOJIEKYJ YIVIEBOJOPOJAOB M TaJIOr€HONPOU3BOIHBIX,
IIPOBEICHNE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUIIEHA U U3yUYEHUE €0 CBOMCTB.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM TPOYKTOB PEAKIIUH).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
¢usznyeckue U XHWMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIAa M ATAHOJIA HA OPTraHW3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢uznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIETIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
OopraHusM yenoeka. [[puMenenune rauueprHa U 3TUIIEHTJIMKOJIS.

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

Anpnerunpl U kemouvl.  DOpMANBIAETHN, ALETAIBAEIHA: CTPOEHUE,
duznyeckue U XUMHUYECKHE CBOMCTBa (peaklUuu OKHUCICHHUS U BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJ1acca KHCIIOT, peaklus dTepurKalnm), norydeHue 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
cloHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornueckas
POJIb KUPOB.

YrneBonmpl:  coctaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKUE U XMMUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meau(1l), okuciienne aMMuagYHBIM PacTBOPOM OKcHia cepedpa(l), BoccTraHoBIICHHE,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. OpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmala u
HeuoNIo3bl.  PU3NYecKue U XHMHYECKHE CBOMCTBAa Kpaxmayia (TUAPOIIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs] BEIIECTB U HUX MPEBpaIIlCHU:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CHUPTOB, KauE€CTBEHHBIE PEAKLUU OJHOATOMHBIX CIHMPTOB (OKHUCIEHHE 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: CBOICTBA paCTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUN).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkn kak NOpUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHus. [lepBuunas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0/IEHUE U ONKMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OeIKOB Mpu
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpPEBpalICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIUX €CTECTBEHHO-



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, Kiaccu(ukaius, nepuoIMyHOCTb, HAOIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (O€IKU, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

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

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

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

ITepunonnueckuit 3akoH U [lepuoauueckas cucreMa XMUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepHoOaUYEcKOro 3akoHa W llepumoandeckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XHWMHYECKUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU TEepHOIaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuentopHsiil). Bomopoanas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATENBHOCTb.
Crenenp okuciieHus. MIoHbI: KAaTHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[lonaTne O aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

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

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKON M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadmun «llepuonnueckas cucreMa XuMuueckux 3neMeHToB [, .
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KaTAIM3aTOPA, ONPEAECICHUE CPEIbl PAaCTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peaxkum».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
du3ryeckre CBOMCTBA HEMETAJJIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

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

[IpumeHeHne BaXKHENUIINX HEMETAJUIOB U UX COCIUHEHUM.

Merannel. [lonoxenne meramnoB B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
aToMOoB MeTayuioB. O0mue gusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HAPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCIEpUMEHTAIbHBIE METOJbl HM3y4YEHUS BEUIECTB M HMX IPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUS C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYEeCTBEHHbIE PEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOJAYKTOB PEAKIIMU, €CIIU OHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  TPOMBIILIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKLIHMOHHBIE MAaTepuajbl, KpPacCKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST W 3J0pOBBE YEJIOBEKA: MpPAaBWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 6€30MacHOr0 UCIIOIB30BaHUS ITPENnapaToB OLITOBOM XUMHUH B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHu4ecKkol XumMuu B 11 Kmacce oCymIECTBIISIETCS YEPE3 MCIIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KJaccupuKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusukKa: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OpPTraHU3ME.

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

TexHomorus: XumMmudeckasi MPOMBIIIICHHOCTb, METAJUTYPIHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJCTBO, IHINEBAs
IPOMBIIIUICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TPENapaToB, MPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTepHajoB,
AIIEKTPOHHAS TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 XMUMHNHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

O®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
OoOy4JarlMMHUCs MPOTPaMM  CPEJHEro oOmero o0pa3oBaHUsA  (JUYHOCTHBIM,
METaNpeAMETHBIM U IIpeAMETHBIM). HayuHo-MeTonnueckoil o0CHOBOM /115 pa3paboTKu
IJIAaHUPYEMBIX PE3YyJbTaTOB OCBOEHUS IMPOTpaMM CpPEIHEro o01ero oOpa3oBaHUA
ABJISIETCA CUCTEMHO-AESTEIbHOCTHBIN TOAXO/.

B cooTBeTCTBMM C€ CHUCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JMYHOCTHBIX PE3YJIbTATOB OCBOCHMS IIPeAMETA « XUMHUS» HA YPOBHE CPEIHETO OOILIEro
oOpa30BaHMsI BBIJEJICHBI CIEIYIOUINE COCTABIIAIOIINE:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaxAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJINYUE MOTUBALMU K O0yUEHUIO;

LIEJICHAINIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHMH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUU;

TFOTOBHOCTh M CHOCOOHOCTH OOY4YarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU  YCTaHOBKAMH, MPUCYIIMMH LEJIOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJIMYUE IMPaBOCO3HAHUS HKOJIOTUYECKON KyJIbTYpbl M CIOCOOHOCTH CTaBUTH
LEJIX U CTPOUTH KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMUS NpeaMeTa «XHUMHS» JIOCTUTAOTCS B
€IMHCTBE Yy4eOHOW W BOCHHUTATEIbHOW JESATENIbHOCTM B COOTBETCTBHU C
I'YMAHUCTHYECKUMHU, COLMOKYJBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U
ujearaMu pPOCCUIICKOT0 rpaskJaHCKOTO OOIIEeCTBA, MPUHITHIMU B OOIIIECTBE HOPMAMHU
M TpaBWIaMU TOBEICHUS, CHOCOOCTBYIOIIMMHU MpOLECcCaM  CaMOIIO3HAHMS,
CaMOpPAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYarOIIUXCS.

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS MpeaMeTa «XUMHUS»  OTPaXKaroT
c(OPMUPOBAHHOCTH OIBITA IMO3HABATEIbHOW U NPAKTHUUECKON JAESITENbHOCTU
oOyyJaroumxcs Mo peajn3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacCTu:

1) rpamxaIaHCKOro BOCIUTAHUSA:

OCO3HaHUsl O0YYarOIIMMHUCA CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBAKEHMS K 3aKOHY U ITPABOIIOPSAKY;

IPEACTABICHAS O COLMAJIbHBIX HOpPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPU CO3JAHUU yUEeOHBIX
IIPOEKTOB, PELIEHNN Y4EOHBIX M MO3HABATEIBHBIX 33/]a4, BHITOJIHEHHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATIU3E Pa3IUNYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA:

LIEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBEHHOMN XUMUM;

YBaXEHUA K IIpPOLIECCy TBOpPUECTBa B O0JACTU TEOPUU M IMPAKTUUYECKOTO
IIPUMEHEHUSI XUMHUHU, OCO3HAHMS TOTO, YTO JOCTM)KEHUS HAyKH €CTh pe3yibTaT
JUINTEJIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  SKCHEPUMEHTAIbHBIX  MOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHAJIU3E
MH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYalluH, CBS3aHHbIE C XMMUYECKUMU SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBENEHHE W IIOCTYNKU CBOMX TOBapHIIEH ¢
MO3ULIMKA HPABCTBEHHBIX M MPaBOBBIX HOPM M OCO3HAHHME TOCIEJICTBUUA 3THX
MOCTYTIKOB;

4) dpopmMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 370poBOro M  0Oe3omacHoro oOpa3a  JKH3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOIIECHHUS K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coONIo/IeHns TpaBuwil 0e30MacHOro OOpallleHusi C BelEeCTBaMH B  OBITY,
MMOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIIBHOCTH;

MMOHMMAHUSl I[IEHHOCTU MPaBUJI HUHIUBUAYAIBHOTO M  KOJUIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/IEH;

OCO3HAaHMUsS TIOCIEACTBUNA M HENPUSTHS BPEIHBIX MPUBBIYEK (YyMOTpeOIeHUS
aJIKOT0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHHUKATUBHOU KOMIIETEHTHOCTHU B y4eOHO-UCCIEeN0BATENBCKON
NEeSATENBHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U JIPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE y4acTHUE B PEUICHUU MPAKTHUYECKUX 3a]a4 COIUaTbHON
HaIpaBJICHHOCTH (B paMKaxX CBOEr0 KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY HM3y4YeHHUIO Mpodeccuil pa3aIudHOro poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUI M0 XUMUMU;



YBAXKEHHUS K TPYAY, JHOJIAM TPyAa U pe3yabTaTaM TPYAOBOU NESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIUBHAYaJbHOW  TPacKTOPUU
oOpazoBanusi, OyayIieit npodeccnn u peanu3anui COOCTBEHHBIX )KM3HCHHBIX TIAHOB
C Yu€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU II€JI€CO00pPa3HOr0 OTHOUIEHUS K MpUPOJIE, KaK HCTOYHUKY
CYyIIECTBOBAHMS KU3HU HA 3EMIIE;

NOHUMAaHUSl TJIO0AJIBHOTO XapakTepa »HKOJIOTHYECKUX MpoOJieM, BIIUSHUA
DKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHON U COLMAIIBHOU Cpebl;

OCO3HaHUSI HEOOXOAUMOCTH MCIOJIB30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIIPOCOB PAllMOHAIBHOTO MIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, IPUHOCIIINX BPEJ OKPYKAKOLIEH TPUPOIHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJOTMUYECKHE TMOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MPEAOTBPAIATH UX;

HAJIMYMS PA3BUTOTO IKOJOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKOW KYJIbTYPHI,
OTBITA JEATEIIBHOCTH SKOJIOTMYECKON HAIMPABICHHOCTH, YMEHHSI PyKOBOJICTBOBATHCS
MU B TTIO3HABATEIIbHON, KOMMYHUKATUBHON U COIIMAIBHON MIPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(hoOuH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OPMUPOBAHHOCTU  MHUPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CTICIM(PUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ poJii B JOPMUPOBAHUU
pPAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHMH IEJOCTHOTO TMpEACTaBICHUS 00
OKPYXaroIIeM MUPE KaK O €IUHCTBE MPUPOIBI U YEJIOBEKA, B TOZHAHWU MPUPOJIHBIX
3aKOHOMEPHOCTEHN U pelIeHUu Ipo0JIeM COXpAHEHUsI IPUPOITHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0CO00I 3HAUMMOCTU XMUMHH JIJIsi COBPEMEHHOMN IMBUIM3ALIUU:
B €€ TYMaHHCTUYECKON HANpPABJICHHOCTH M BAXXHOW POJU B CO3JaHUU HOBOW Oa3bl
MaTepUaTbHONU KYJIBTYpbI, PEIICHUN TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPEBOM, DHEPIETUYECKOM, THIIEBOM M  DKOJOTHUYECKOH
0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00ECIIEYEHUN YCIOBUN YCIEUIHOTO TpyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKOTO YieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: IOHUMAHHUSI CYIIIHOCTH METOJA0B MO3HAHUS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCMOJb30BaTh MOTy4aeMbIe
3HAHMS JIJ1s1 aHAIM3a U OOBSICHEHUS SIBICHUI OKPYIKAIOILIET0 MUPa U MPOUCXOSIINX B
HEM U3MEHEHMM, YMEHUs JenaTh 0OOCHOBAHHbBIE 3aKJIIOUEHMS] Ha OCHOBE HAy4YHBIX
(haKTOB M UMEIOIINXCS JTAHHBIX C IEJIBI0 MOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CAMOCTOSTENIHHO UCIOIB30BaTh XUMUYECKUE 3HAHUS JIJIs1 PEIICHUS
npo0JieM B peasibHbIX KU3HEHHBIX CUTYAIIUSIX;



MHTEpeca K MO3HAHUIO M UCCIIE0BATEIbCKON 1A TEIbHOCTH;

TOTOBHOCTHU U  CIOCOOHOCTH K  HEMPEpPHIBHOMY  00pa3OBaHUIO U
caM000pa3oBaHUIO0, K AaKTHBHOMY TIIOJIyYCHHIO HOBBIX 3HAHMA 1O XUMHU B
COOTBETCTBUH C KU3HEHHBIMU OTPEOHOCTIMH;

MHTEpeca K OCOOEHHOCTSIM TpyAa B paziIUuYHBIX cdepax mpodeccuoHaabHOM

JESATEIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJIbTaThl OCBOEHHUSA Yy4eOHOTo mpenMera «XUMHUS» Ha
YPOBHE CpeaHero oo1ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBIE JUISL (dbopmHpoOBaHUA MHPOBO33PEHNUS oOyyJaroumxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC TOHATHS, OTPAXKAIOIIHUE
I[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHeHUPUKY METOJOB I[TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, DHEPIHs, SBJICHUE,
Mpoliecc, CUCTEeMa, HAy4YHbIH (pakT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHsl, UCCIeAOBaHUE, HAOTIOIEHNE, U3MEPEHUE, SIKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaAJIbHbIE Yy4eOHbIC NEUCTBUSA (MO3HABATE/IbHBIC, KOMMYHHKATUBHBIC,
pEryJsTUBHBIE), OOecneunBarolue GopMupoBanue GyHKIIMOHATHHOM IPAMOTHOCTH U
COIMAJIbHON KOMITETEHIIUN 00yYaronmxcs;

CIIOCOOHOCTh 00YYaIOIIUXCSl MCIOJIb30BaTh OCBOECHHBIE MEXKIUCIUIUIMHAPHEIE,
MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC YUECOHBIC IEUCTBUS B TIO3HABATEILHON
Y COLIMATbHOM MPAKTHUKE.

MeranpenMeTHbIE  PE3YyJbTAaThl OTPaXalT OBJAJACHUE YHHBEPCAJIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JIEHCTBHUSIMHU.

OBJiaieHNe YHHBEPCATbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY IEHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE TeHCTBHUA:

CaMOCTOSTENIbHO (POPMYITUPOBATh U aKTyaJIM3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeNeNATh UENU JEATEeIIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHHUS, COOTHOCUTH PE3YJIbTaThI ICATEILHOCTH C TOCTABJICHHBIMHU IEJISIMU;

UCIIOJIb30BaTh IMPU OCBOCHUW 3HAHUM TPUEMBI JIOTMUYECKOTO MBIILUICHUS —
BBIJICTISAITh XAPAKTEPHbIE MPU3HAKKA TMOHSITUNA M YCTAHABIMBATHL UX B3aWMOCBS3b,
HCIIOJIH30BAaTh COOTBETCTBYIONIUE TMOHATHUS [IJIi OOBSICHEHHS OTAEIBHBIX (PAKTOB H
SIBJICHUU

BBIOMPATh OCHOBAHUS U KPUTEPUU JJIs KJIACCU(PUKAIIMU BEIIECTB U XUMUYECKHUX
peakiuu;

YCTaHABIMBATh  MPUYMHHO-CJIECACTBEHHbIE CBA3M  MEXAY  HU3y4aeMbIMU
SIBJICHUSIMU;



CTPOUTH JIOTMYECKUE pacCykAeHUs (MHIYKTUBHbBIC, JIEyKTUBHbBIE, IO
aHaAJIOTUH), BBISBJISTh 3aKOHOMEPHOCTH U TPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSTh B MPOIECCe MO3HAHUS, MCIOJIb3yEeMble B XMMUU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJIENHU, MPEeOOPa30OBBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM
3HaK (CMMBOJ) 2JIEMEHTa, XUMUYeCcKas popMyJia, ypaBHEHHE XUMHUECKOW peaKIuu —
IIpU pEIICHUH Y4YEeOHBIX IIO3HABATENIbHBIX M NPAKTUUECKUX 3a7ad, HPUMEHATH
Ha3BaHHBIC MOJICJIbHBIC TPEJCTABICHUS JJISI BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUN.

2) 0a30BbI€e HCCIIEI0BaTEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOTO IO3HAHUS BEIIECTB U XUMHUYECKHUX
PEaAKLNA;

(opMyIMpPOBATH 1ENH U 3a]1a4¥ UCCIEAOBAHMS, UCIOJIb30BATh MOCTABICHHBIE U
CaMOCTOSATENbHO CPOPMYITHPOBAHHBIE BOPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JIJIs1 JOPMHUPOBAHUS TUTIOTE3HI IO MTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CYKIICHUM;

BJIQJIETh HABBIKAMM  CaMOCTOSITEJIbHOTO  TUIAHUPOBAHUS W NPOBEACHUS
VYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 33 XOJOM
Mpoliecca, CaMOCTOSITEILHO TPOTHO3UPOBATH €ro  pe3yibTaT, (OPMYIUPOBATH
000011IeHNsT U BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YyJIhTAaTOB HCCIEAOBAHMUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOJEIaHHOMN paboTe;

npuoOpeTaTh  ONBIT  YYEHUYECKOM  HMCCIEeNOBATENbCKOW M MPOEKTHOU
NEeSTETLHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TOUCKY
METOJI0OB pELICHUS] NPAKTHUYECKUX 3a]a4d, MPUMEHEHUIO PAa3JIMYHbIX METOJIOB
MTO3HAHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTUPOBATHCA B PA3IMYHBIX UICTOUHUKAX MH(GOpMAIIUU (HAyIHO-TIOMYJIsIpHast
JTUTEpaTypa XUMHUIECKOTO COJIEp>KaHus, CIIPaBOYHbBIC TTOCOOUs, pecypchl UHTepHETA),
aHATM3UPOBATh MH(OPMAITUIO PA3IMYHBIX BUIOB U (JOPM MPECTABICHUS, KPUTHIECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIUpOBaTh 3aMpPOCHl U NMPUMEHSTHh PA3JIUYHBIC METOAbl MPU TIOMCKE U
orbope wuHpOpMAIMK, HEOOXOMUMOW JJIi  BBIMIOJIHEHHWS  y4eOHBIX  3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT  HWCIOJB30BaHUS WH(OOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (POpMY IIpeicTaBlIeHUs HHPOpMaLUn
(cxeMbl, TpauKH, AUarpaMmbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);



UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KQUECTBE CPEJCTBA MPHU paboTe ¢ XUMUYECKOMN
nH(pOpMaIue: TPUMEHSITh MEXKTPeIMETHbIE ((pu3ndecKkrne u MaTeMaTHIECKUE) 3HAKH
¥ CUMBOJIBI, (hOpMYJIbI, a00peBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W IPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJNICTBA
HaTJITHOCTH.

OBjaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBbI B XOJE AHWAJIOTa W/WIIA
JTMCKYCCHH, BBICKA3bIBaTh HUJIeH, (DOPMYIUPOBATH CBOU IMPEIIOKCHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEIOKEHHON 3a1a4u;

BBICTYNIaTh C TMIPE3CHTAlUCN pPE3yJIbTaTOB I103HABATEIBHOU JESATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBITTOJTHCHHUH
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONH padOThl MO HCCICIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3alnuy y4eOHOTo MPoeKTa u (HOPMYIUPOBATH BHIBOBI 110
pe3yibTaTaM MPOBEAEHHBIX HCCIENOBAHUNA MYTEM COTJIACOBAHUS TO3UIMNA B XOE
o0CyXIeHHsI 1 OOMEHa MHEHUSMH.

OBJajieHHe YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO IUIAHUPOBaTh M OCYIIECTBIISATH CBOIO II03HABATEIBHYIO
NeSTEeIBbHOCTh, OMpeaenss e€ Ienu | 3aJadd, KOHTPOJUPOBATh M TIO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MpeJiaraeMblil  aJlfOPUTM  JCHCTBUUA  TIPH
BBITIOJIHEHUHM YYEOHBIX M MCCIENOBaTEIbCKUX 3a/lay, BbIOMpaTh Hauboiee
3¢ (PEeKTUBHBIN CIOCOO UX PEMICHUS C YUETOM IMOTYUEHUS HOBBIX 3HAHUH O BEIICCTBAX
1 XUMUYECKUX PEaKITUIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHPHOCTH Ha OCHOBE CaMOaHallu3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KUIACC

[IpenmMeTHble pe3ynbTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMush» OTpaXkaroT:

cOpPMHUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOM  COCTaBJISAIOIIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIA XUMUH B IO3HAHWUU SIBJIEHUM IIPUPOJIbI, B
(GOpPMHUPOBAHMM MBINIJICHUS ¥ KYJIBTYpPhl JIMYHOCTH, €€ (yHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl PEHICHUS MPAKTHYCCKUX 3a1ad M DKOJOTUUECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHON CPEIE;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAaHMH,  KOTOpas  BKJIIOYACT:
OCHOBOITOJIArAIOIINE MOHATUS (XUMUYECKUHN AIIEMEHT, aTOM, 3JIEKTPOHHAsi 000104YKa
aToMa, MOJIEKYJIA, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, XUMHUYECKas CBA3b,
cTpyktypHas dopmyna (pa3BEpHyTass W COKpaim€HHas), MOJIb, MOJISIpHAs Macca,



MOJIIPHBIN  00BEM, YIJIEPOJHBIA CKENeT, (PYHKIMOHAIbHAS TpYIIa, paguKal,
WU30MEpHsI, U30MEPhI, TOMOJIOTHYECKHUI PsiI, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPO U
a30TCOMEpKAINEe COCAMHCHHs, MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE  COCJIMHEHHUSA); TEOPUU U 3aKOHbI (TEOpUsl CTPOCHUSA
opraHudeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $3bIK XUMHHU; MHUPOBO33PEHUYECKUE 3HAHMS,
JIeKAIIe B OCHOBE MIOHUMAHMSI IPUYNHHOCTH M CUCTEMHOCTH XUMHYECKHUX SIBICHHM,
(aKTOJOTUYECKHE CBEICHHUS O CBOWCTBAX, COCTaBE, IMOJYyYEeHWH U O€30MMacHOM
WCIIOJIb30BAaHUU BAXXHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
JeSITETbHOCTU YEJIOBEKa;

c(hOPMHUPOBAHHOCTh YMEHHUHN BBISBIATH XapaKTEPHBIC MPHU3HAKH TTOHSTHH,
YCTaHABIWBATh WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIOIIME IOHSATHS TIPH
OTIMICAaHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTAaHNYECKUX COSAMHEHUM;

c(hOPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JIJIS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, cCokpaiéHHomn) Gopmy
OpPTaHUYECKUX BEIIECCTB M YPAaBHECHUN XUMUYCCKUX PEAKIIMM, N3TOTABIMBATH MOCIN
MOJICKYJI OpPTaHWYECKUX BEIICCTB IS WUIFOCTPAIlMM WX XHUMHYECKOTO M
MIPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OpPMHUPOBAHHOCTh yMEHUW yCTaHABIMBATh MPUHAJIC)KHOCTh H3YUYEHHBIX
OpraHUYECKHUX BEIIECTB M0 UX COCTABY U CTPOCHUIO K ONPEEIEHHOMY KJIacCy/TpyIIe
coenmnHEeHW  (YTIEBOAOPOIBI, KHCJIOPOJ M  a30TCOACpKAlIUe COCIUHCHHS,
BBICOKOMOJICKYJIIPHBIC COCAMHCHUS), aBaTh WM Ha3BaHUS IO CHCTEMATHYCCKOM
nomenkiatype (IUPAC), a Takke mpuBOIUTH TPUBUAILHBIC HA3BaHUS OTAEIbHBIX
OpraHUYECKUX BEIIECTB (ITHJICH, TPOIUJICH, alleTUJIEH, dTUJICHTIIUKOIb, TIHUICPUH,
dbeHon, GopManmbaeTHI, aleTalbICTHI, MypaBbHHAs KHUCIIOTa, YKCYyCHas KHCIIOTa,
OJICMHOBAasE KHWCJIOTa, CTEApUHOBAs KHUCJIOTa, TJIOKO3a, (QPYKTO3a, Kpaxmal,
LEJUTI0JI03a, TJIUITUH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEACNATh BHJIBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCNNHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMCHHSI TPUMEHSATH TIOJOKCHHSI TEOPUHM CTPOCHUS
opraHnueckux BemecTB A. M. bytnepoBa 1 00BsSICHEHUS] 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepPU30BaTh COCTaB, CTPOCHUE, PU3NUECKHE U
XUMUYECKNE CBOWCTBA  TUIWYHBIX  TMPEJACTABUTENICH  Pa3MYHBIX  KJIACCOB
OpraHUYeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH, NMPONUJIEH, alleTWIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH305, METaHOJ, dTAHOJ, ATUJICHIJIMKOIb, TNIHIEPUH, (EHOI,
areTanbAeTHl, MypaBbUHAS M YKCYCHAasl KHUCJIOTHI, TIIOK03a, Kpaxmal, IeJUTI0I03a,
AMUHOYKCYCHAsl KHCJIOTa), WIIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIYy HUMHU



YpaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX pEAKIUM ¢ HCIOIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPH30BaTh HCTOYHUKHU YIIEBOJAOPOIHOTO
ChIpbs (He(pTh, IPUPOJIHBIN T'a3, Yroyb), CIOCOOBI UX MEePepadOTKH U MPAKTUYECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

c(OPMUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOAYKTa
pEaKIuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB
WJIM TIPOAYKTOB PEAKIINHN ),

c(OpPMUPOBAHHOCTh YMEHHUN BJIAJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOAAX
HAYYHOTO MO3HAHUs, UCTIOJIB3YEMBIX B XUMUU TPU N3YYCHUU BEIIECTB M XUMUIECKHUX
ABJICHUN (HaOO/IeHUEe, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIIOJIb30BaTh
CUCTEMHBIC XUMHUYCCKUE 3HAHWS JJIS TIPUHSTHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHHEM;

c(OPMHUPOBAHHOCTh YMEHHUI COOJIIOJIaTh MpaBUjia MOJIb30BAHUS XUMUYECKOU
MOCy/I0OM U J1TabOpaTOpHBIM O0OpPYJIOBAaHMEM, a TakKXKe IMpaBwia OOpalleHUusl C
BEIIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHMSMH MO BBIMOJHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh W  BBIIOJHATH XUMHUYECKUN
AKCIIEPUMEHT (TMpPEeBpallleHUs OPraHMYECKUX BEIIECTB IPU HAarpeBaHUU, MOIy4YEHHE
ATHJIEHA U U3YyYEHHE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIMU OPTAaHMYECKUX BEIIECTB,
AeHatypanus OeTKOB MPH HArPEBAaHUU, I[BETHBIC PEAKIIMU OSIKOB) B COOTBETCTBUU C
MpaBUJIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
00Opy/IOBaHUEM, MPEACTABIATh PE3YyJIbTaThl XMMUUYECKOIO IKCIEpUMEHTa B (opMme
3aMyCy YPaBHEHHUN COOTBETCTBYIOIINX peakuii U POpPMyYTUPOBATH BEIBOIBI HA OCHOBE
ATUX PE3yJIbTaTOB;

cOPMHUPOBAHHOCTh ~YMEHUH KPUTHYECKH AaHATU3UPOBATh XUMHUYECKYIO
uH(pOpMaLIMIO, TONYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
uHdopmaruu, UaTepHeT u qpyrux);

c(hOpMHUPOBAHHOCTH YMEHUUN cobJro1aTh npaBuia JKOJIOTUYECKHU
1[E€JIECO00PA3HOT0 MOBEACHUS B OBITY U TPYJIOBOM JI€ATEILHOCTH B LEJSIX COXPAHEHUS
CBOETO 3JIOPOBbS M OKpYXKarolled NPUPOJHOW Cpelbl, OCO3HaBaTh OMACHOCTh
BO3/ICHCTBHS Ha )KUBbIE OPTraHU3MBI ONIPEIETIEHHBIX OPraHUUYECKHUX BEIIECTB, TOHUMAsI
cmbicn mnokazatens [IJIK, moscHATh Ha mnpuMepax CHocOObl yMEHbBIIEHUS U
peIoTBPAIICHHS X BPEHOTO BO3JCHCTBUS Ha OPTraHU3M YEJIOBEKA;

Uil OOy4YaromIMXcs C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS: YMEHHUE
OPUMEHATh 3HaHWS OO0 OCHOBHBIX JOCTYMHBIX METOAAaX IIO3HAHHS BEIIECTB U
XUMHUYECKUX SIBJICHUM;



IS CIICTIBIX U CTAOOBUASIIUX 00YUAIOIUXCSI: YMEHHE HCII0JIb30BaTh pesibeHO-
TOUYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gpopmy.

11 KITACC

[IpenmeTHbIC pe3yabTaThl OCBOCHUS Kypca «O01mas 1 HeopraHuyeckas XuMush»
OTpaXkaroT:

C(OPMUPOBAHHOCTh ~ MPEACTABICHUN: O  XHMUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBJICHUN NPUPOBI, B
(GOpMHpPOBAHUM MBIIJIEHUST M KYJIbTYpPbl JIMYHOCTH, €€ (PYyHKUHOHAIBHOU
IrPaMOTHOCTH, HEOOXOJUMOW I PELIEHUs NMPAKTUYECKUX 3aJa4 U IKOJOTHYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U PUPOIHOMN CpELIE;

BIIQJICHAE  CUCTEMOM  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIONINE TMOHATHA (XMMHUYECKHHA D3JEMEHT, aroMm, wu3orom, S-, pP-, d-
ANIEKTPOHHBIE OpOUTAIM AaTOMOB, HWOH, MOJEKyJa, MOJb, MOJISIPHBIA O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIEHb OKHUCIICHUS, XUMHYECKas CBs3b
(xoBaJIeHTHAsi, MOHHAsA, METaJUIMYeCKas, BOAOPOJHAs), KpUCTaNIMYeCcKass peueTka,
TANBl ~ XAMHUYECKUX  pPEaKUUW, PpacTBOpP,  JAJEKTPOJMUTBI,  HEIIEKTPOJIUTHI,
ANEKTPOJUTUYECKAST ~ AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMUYECKON peakli, XUMUYECKOE pPaBHOBECHE); TEOPHUM U 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOU AUCCOIMALMA, TTIepruoandeckuit 3akoH [. 1. MenneneeBa, 3akoH
COXpPAaHEHMUSI MacCChl BEIIECTB, 3aKOH COXPAaHEHUs W IPEBPALLCHUSA DHEPIUU IIPU
XUMUYECKUX  pPEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  S3bIK  XHMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE ITIOHMMAHUS MPUYMHHOCTU H
CUCTEMHOCTH XHUMHYECKHUX SIBICHUN, (PAKTOJOTHYECKHE CBEICHUS O CBOMCTBAX,
coCTaBe, IMOJIYYeHUU W 0€30IacHOM HCIOJIb30BAaHUM BAKHEWIINX HEOPraHUYECKHX
BELIECTB B ObITY U MPAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

c(hOPMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEpHbIE MPU3HAKK TOHATHA,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE TMOHSTHUS IIPU
ONMCAaHUH HEOPraHUYECKUX BEIIECTB U UX IIPEBPAILECHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY JJIs
coctaBieHust  (GOpMyJ  BEIIECTB U  YpPaBHEHUW  XUMUYECKHX  PEaKIIHid,
cuctematuyeckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIEIbHBIX
HEOPraHWYECKUX BeUIECTB (YrapHblil ra3, yrieKUCIblid a3, aMMHUak, rani€éHasi U3BecCTb,
Heram€Hasi U3BeCTb, IUTHEBAS COAA, MUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEIENATh BaJCHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU CBI3H
(xOoBaJIEHTHAs!, HIOHHAs!, METAJUINYECKAsl, BOJOPOAHASI) B COEIUHEHUSX, TUII



KPUCTAJUIMYECKOW pPEHIETKM KOHKPETHOTO BelllecTBa (aToMHas, MOJEKYJspHas,
HMOHHAasl, METaJUIMYECKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAIICKHOCTh HEOPTaHUUYECKUX
BELIECTB M0 HUX COCTABY K OMpPEAENIEHHOMY KJIAcCy/Tpynie COeIUHEHHH (IMPOCThIe
BEIIECTBA — METAJJIbl U HEMETAJLIbl, OKCUJbl, OCHOBAHUS, KUCIOTHI, aM(OTEpHbIC
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUMN PACKPBIBATh CMBICI Mepuoauyeckoro 3akona 1. .
MenneneeBa U JEMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh AJIEKTPOHHOE CTPOECHHUE aTOMOB
XUMHAYECKUX dJeMeHTOB 1—4 mnepuonos Ileproguyeckoil CHCTEMBI XHMHYECKHUX
anemeHnToB [I. M. MeHneneeBa, WCHONB3ysS TOHSATHS «S-, P-, O-3IEKTpOHHBIC
opOuTaNN», «IHEPreTUYECKUE YpPOBHM», OOBACHITH 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XUMHYECKUX DJEMEHTOB M HMX COEAMHEHUW MO MepuojaM U TpyIIaMm
[Tepunoanyeckoit cucrembl XuMuueckux 3neMeHToB /. 1. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh (ONMUCHIBATH) OOIINE XUMUUECKUE
CBOWCTBA HEOPraHMYECKUX BEIIECTB  Pa3JIMYHBIX KJIACCOB, MOJATBEPXKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKAYy HEOPraHMYECKUMHU BEIIECTBAMH C
MMOMOUIBI0 YPABHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHIL;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUIUPOBATH XUMUYECKUE PEAKIUU 10
pa3IMUHBIM TpPU3HAKaM (YHUCIIy U COCTaBy pearupyrolux BEIIECTB, TEIJIOBOMY
ahdekTy peaknur, U3MEHCHHMIO CTEIEeHEH OKHCICHHS DJEMEHTOB, OOpaTHMMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABJISATh YPABHEHUS PEAKIINI PA3IUUHbBIX THUIIOB,
MOJHBIE U COKpaIEHHbIC YPaBHEHHUS PEaKIMii HOHHOTO OOMEHA, yUUThIBasl yCJIOBUS,
IIPU KOTOPBIX ATH PEAKIIMU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh yMEHUW  TPOBOJUTH  PEAKIMU, MOATBEPKIAIONINE
KAQUeCTBEHHbI COCTaB pA3JIUYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh
OTIBITHBIM IyTEM HOHBI, MIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

c(hOPMHUPOBAHHOCTh ~ YMEHHH  pacKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI TMOCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHUI OOBACHSITH 3aBUCUMOCTb CKOPOCTH XHWMHUYECKOU
pEaKIMK OT PA3TUUHBIX (AKTOPOB; XapaAKTEP CMEIICHUSI XUMUYECKOIO PaBHOBECHS B
3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUYECKHUE TMPOIECCHI,
JIeXkale B OCHOBE IPOMBILIJIEHHOTO MOJYyYE€HUS! CEPHOM KUCIOThI, aMMHAKa, a TAK¥Ke



cOPMHPOBAHHOCTh  NPEJACTABICHUA 00 OOIMMX HAYYHBIX MOPUHIMOAX U
AKOJIOTMYECKUX MPOOJIEMAX XUMUYECKOT0 IPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUU TPOBOAWTH BBIYHCICHUS C WCIOJIH30BAHUEM
MOHSTHUS «MacCOBast JI0JI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIICHU Ta30B MpU
XUMUYECKUX PEaKlUsaX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYaCTBYIOIIMX B PeaklUu
BEIIECTB, TEIUIOBOTO 3¢ (}eKTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHHs] MacCChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJIOJATh MpaBuia IMOJb30BAHUS XUMHUYECKOU
MOCy/Io W JabopaTOpHBIM O00OpYJIOBaHHEM, a TaKXe IMpaBujia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSAMHU IO BBINOJHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yYMEHUM IUJIAHUPOBATH M  BBINOJHATH XUMHUUYECKUU
AKCIIEPUMEHT (Pa3jioKEHHE MEPOKCHIa BOJAOPOJIa B MPUCYTCTBUU KaTalu3aTtopa,
OIIPENIEIIEHUE CPEbl PACTBOPOB BEILECTB € ITIOMOIIBIO YHUBEPCAIBHOIO UHIMKATOPA,
BIIMSIHUE PA3TMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON pEaKINH, PEaKIMi HOHHOTO
oOMEHa, KaueCTBEHHbIE peaklMH Ha cyib(par-, KapOOHAT- U XJIOPUA-AHHOHBI, Ha
KaTUOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad Mo TemaM «MeTamib» H
«HemeTamnb») B COOTBETCTBHHM C ITPaBUIIaAMU TEXHUKH O€30TaCHOCTHU MPHU 00paIlleHUN
C BeIlecTBaMH U JabOpaTOPHBIM O00OPY/IOBaHUWEM, TMPEJACTABIATh PE3yIbTaThl
XUMHUYECKOT0 SKCIIEPUMEHTA B (DOpME 3aMKCH YPaBHEHHUI COOTBETCTBYIOIIMX PEAKIIUIA
1 (hOpMyIUPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh yYMEHUN KPUTHUYECKH aAHAJIU3UPOBATH XUMHYECKYIO
uHopMaIMio, TOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCCOBOM
KOMMYHUKaIuu, UHTepHeT u apyrux);

c(hOpMHUPOBAHHOCTH YMEHUUN cobJro1aTh npaBuia JKOJIOTUYECKHU
1[E€JIECO00PA3HOT0 MOBEACHUS B OBITY U TPYIOBOM JI€ATEILHOCTH B LEJSX COXPAHEHUS
CBOEr0 3J0pOBbs M OKPYXaOIIEM NPUPOAHOM Cpelbl, OCO3HAaBATh OIACHOCTH
BO3JCUCTBUSI HAa JKUBBIC OPTraHU3MBl ONPEACIEHHBIX BEIIECTB, ITOHUMAs CMBICI
noka3zarens [IJIK, nosicHaTh Ha mpuMepax crocoObl YMEHBIIICHUS ¥ TIPEI0TBPAILICHUS
UX BPEIHOTO BO3JCHCTBHS HA OPTraHNU3M YEJIOBEKA;

JUIsE OOYYaroIIMXCS C OTPAaHUYCHHBIMHA BO3MOMKHOCTSMU 370POBBS: YMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAaX IIO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUTSL CIIETIBIX M CIA00BUIAIIMX O0YUAIOIIMXCS: YMEHUE UCTIOIb30BATh PEbehHO-
TOYEYHYIO cucTeMy 0O0o3HaueHuit JI. bpaiins nis 3anucu xuMudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC



N HaumenoBann KoumnyecTBo 4acos JJIeKTPOHHBbIE
(]
e pa3ieJioB U (undposbie)

n/ Becer  Konrpoanubl = IIpakTuueckue

TeM oOpa3oBaTe/ibHbIE
n e padoThI padoThI

NMPOrpaMmbl pecypcsl
Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM

IIpenmer

OPraHUuYeCKOu

bubmuoreka [JOK

xumud. Teopus

https://m.edsoo0.ru/7f4183

11 CTPOCHUS 3 0 0 7c
OPTafHacCiiX resh.edu.ru
CoeUHEHUN A.
M. byrneposa
Utoro no pazneny 3
Pa3znen 2. YriaeBoaopoasl
u bu6nuoreka LIOK
penenbHbIe
https://m.edsoo.ru/ff0d4dd
2.1 YIJIEBOJOPOIBI 2 0 0 0
T I resh.edu.ru
Hemnpenenbusie
YTIEBOIOPOABI: bubmuoreka [JOK
2.2 AJIKCHBI, 6 0 1 https://m.edsoo.ru/ff0d4ddo
AJIKaINCHBI, resh.edu.ru
AJTKUHBI
A bu6nuoreka [IOK
POMATHHECKH https://m.edso0.ru/ff0d4dd
23 e 2 0 0 0 DS EE800.
YTJIEBOOPOIBI w
IIpuponusie
HCTOYHUKHU but6mmoreka [IOK
2.4 YTIEBOAOPOIOB 3 1 0 https://m.edsoo.ru/ffod4ddo
H UX resh.edu.ru
nepepaboTka
Hroro no pazneny 13

Pasznea 3. Kucaopoacoaepxammue opraHuyecKkue coe{uHeHus

CrupThl bubmuorexa [{OK

3.1 PTEL 3 0 0 https://m.edsoo.ru/ff0d4dd0
denon
AJIBJIETHIIBI but6mmoreka [IOK

3.2 ACTHABL 7 0 1 https://m.eds00.ru/ff0d4ddo
Kap6onossie

resh.edu.ru



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/

KHCJIOTHI.
CloXHbIe

3(hupbl

3.3 VYriueBosl

Hroro no pazneny

13

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4dd0
resh.edu.ru

Pasnen 4. A3oTcoaepikaiye opraHndeckue coeIMHeHUus

AMUHEL
4.1 AMUHOKHCIIOT
bl. beiaku

Hroro no pazneny

3

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
resh.edu.ru

Pa3zaea S. BbicokomoJieKky/JIIpHbIE COeINHECHUSA

IInmacTmaccel.
5.1 Kayuyxku.
Bonokna

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0
resh.edu.ru

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34



https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/

11 KITACC

N HaumenoBanu KosmyecTBo 4acoB JJIeKTPOHHBbIE
© e pa3ueioB u (uudpoBbie)
n/ Bcer Kourposbnbl = IIpakTnuyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThblI e padoThbI
NMpOrpamMmbl pecypchl
Paszgea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
Ilepuonnueckun
. bubmuorexa [JOK
[ O https://m.edsoo.ru/ffodadd
1.1 [Tepuoanuecka 3 0 0 0 — :
A euctema resh.edu.ru
XUMHUYCCKHUX
37€MEHTOB /.
N. MenneneeBa
Crpoenue bubnuoreka [JOK
BEIIECTBA. https://m.edsoo.ru/ff0d4dd
1.2 0 0
MHoroo0pasue 0
BEIECTB resh.edu.ru
bu6mmoreka [JOK
13 XUMUYECKHue 6 1 1 https://m.edsoo.ru/ff0d4dd
peakunu 0
resh.edu.ru
Hroro no pazneny 13
Paznen 2. Heoprannueckasi XuMus
bubmuorexa [JOK
21 MeTamiss 6 0 1 gttps://m.edsoo.ru/ff0d4dd
resh.edu.ru
bu6mmorexa [IOK
29 HeMeTauimt 9 1 1 gttps://m.edsoo.ru/ff0d4dd
resh.edu.ru
Cas3b
bu6mmoreka [{OK
HeOpratHee https://m.edso0.ru/ffod4dd
23 xm 2 0 0 0 S.1{M.8C500.
OpraHH4YECKHUX Fesh edu.ru
BEIIIECTB ' '

Hroro mo pazaeny 17



https://m.edsoo.ru/ff0d4dd0
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Pa3zgen 3. XuMus u :KU3HL

bubmuoreka [JOK

Xumusd v https://m.edsoo.ru/ff0d4dd
3.1 4
KU3Hb 0
resh.edu.ru

Hroro no pazaeny 4
OBLIEE
KOJIMYECTBO 34
YACOB I10

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

 Xummsa, 11 kmacc/ Tlabpuwensun O.C., OOmectBo ¢ OrpaHUYEHHON
OTBETCTBEHHOCTBIO «JIPODA»; AxkmumonepHoe ob6mectBo «l3maTenscTBO
«IIpocBenieHue»

» Xumus / I'abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A., AKIIOHEpHOE
obmectBo «M3natenbctBo «IIpocBenienner

Xumusa, 10 xmace/ TIabpuensn O.C., OctpoymoB W.I'., Cnagkop C.A.,
AxnuonepHoe odiiectBo «M3aaTensctBo «lIpocBerienue»

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumusi(0a30BbIypOBeHb ). Peanuzarust oOpa3oBaHus: METOJIMYECKOE TTOCOOue
st yautenst / Kasepuna A. A., Iluayruna I'.B.; mox pen.I'. B. ITuuyrunoii. M.
: ®I'BHY «ucTuTyT cTpaTeruu pa3Butus oopazoBanus PAOy, 2022 81 c.:u.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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

AOKYMEHT NOANUCAH 3/IEKTPOHHOW NOAMUCHIO

Ceptudoukat OOFOO0B1F3EB14195F4EACBFC28CE39659C
Bnapeney MYHWUWUMAJIbHOE BKOOXETHOE
OBWEOBPA3OBATEJIbHOE YHYPEXOEHWE "CPEOHAA
OBLLEOBPA30OBATEJIbHAA LWKOJIA" C.CEPIEEBKA
MAPTU3AHCKOIo MYHMUMUIMANBHOIO OKPYTA
MPUMOPCKOTIO KPAA

OencteuteneH ¢ 26.02.2024 no 21.05.2025



https://resh.edu.ru/

	stamp:МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" С.СЕРГЕЕВКА ПАРТИЗАНСКОГО МУНИЦИПАЛЬНОГО ОКРУГА ПРИМОРСКОГО КРАЯ: 


