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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konnenuu npemnogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peatu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
o0mieil ctparerut oOy4deHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuenrtyanbHble nmonoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, IOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3alUM, SIBISIETCS HEOTHEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYKHT 3aBEpLIAIOIIMM 3TallOM pealuM3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEKa, a TAKKE KOJIOTMUECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUYEOHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B IMPOTrpaMMe IO XMUMHH C
y4€ToM crenuPuKd HayKd XUMHH, €€ 3HA4eHHS B TO3HAHWM TMPUPOJBI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENEeH U MPUHIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMBI CpEIHEro oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT 0coOyio pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBIIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YENIOBEKa, KOTopoe (popMHpyeTcs B XMMUU Ha OCHOBE MOHHUMaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOMN YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — ChIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOHKCHHS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsitomiuMu - ripeAMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas 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 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMus» cQopMUpoBaHa B MPOTrpaMMeE IO XMMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJICTaBICHNUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3yuyaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OHMOJIOTMUECKH aKTHBHBIX
coequHeHu. B Kypce  OpraHM4eckod  XUMHM  MOJY4YalOT  pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriaoMm 3peHUss B mpeameTe «XuMmus» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» 00yYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TMO3UIIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
CoZlep KaHMsl, UMEIONMUMU KYyJbTYPOJIOTHYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XHMHH C JPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUM XUMUU, TOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCSA B
OOIIECTBEHHO ¥ JMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XHMUEH,
KPUTUYECKUA OCMBICITHBATH HHPOPMAITHIO U IPUMEHSATH €€ TSI TOTIOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
IEJIOM COJIep’)KaHue y4eOHOro mpeamera «XuUMHUsS» JAaHHOTO YPOBHS H3Y4YEHUS
OPUEHTUPOBAHO Ha (POpMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUISL TIOHUMaHWsT (PHIIOCOPCKUX WAEH, TaKMX Kak: MaTepualibHOE €IWHCTBO
HEOPTaHUYIECKOTO W OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, ITO3HABAEMOCTh MIPUPOIHBIX SIBICHUHN MyTEM IKCIIEPUMEHTA
U peIICHUsS TMPOTUBOPEUYUM MEXKIy HOBBIMU (haKTaMHd U TEOPETHUECKUMU
MIPEAMOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX MpodieM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUI U MaTePUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMHUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHHE JIJIST PA3TMIHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJICIOBATEIILCKOW JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke mpemnojgaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUCCKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOUKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4YEeHUs
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMs TJIaBHBIMU LIETSIMU U3YyYEHHS TpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) SABISIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIEH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIYEBbIC MOHATHUS, (PyHIAaMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IICHUIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C NCTOPUEH X
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKINii, HEOOXOTUMBIX JJI MPUOOPETEHUS YMEHUIM
OPUCHTHPOBATHCSI B MUPE BEIIECTB W XMUMHUYCCKHUX SIBICHHH, MMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOMIOCHHEM TpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TPHOPUTETAMH B CHUCTEME cpeaHero obmiero obOpazoBanus. CerogHs B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJEep>KaHusl OOy4yeHus, OPHEHTHPOBAHHONM Ha MOATOTOBKY
BBIIIYCKHHMKa 00111€00pa30BaTeIbHON OpraHu3alluy, BIAJCIONIET0O HE HabopoM
3HaHWM, a (DYHKIIMOHAIBHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU U YMEHHSIMU
aKTUBHOTO MMOJYyYEHHUS 3HAHUN U IPUMEHEHUS WX B PCATBHON KU3HH JIJIST PCIICHMUSI
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanTanusi o0yJarommxcsl K YCIOBUSIM TUHAMUYHO Pa3BHUBAIOIIECTOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX /ISl IPUOOPETECHHUSI OTIBITA JIEATETLHOCTH, KOTOPasi 3aHUMAaEeT BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX MTPOLIECCOB HA OPTaHU3M
4eJI0BeKa U MPUPOIHYIO CPEIY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00yJaroIIMXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUIECKOTO COJICP KaHMUS,

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

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUSI K TPUPOJIE U CBOEMY 3/I0pPOBbIO, a TaKKe€ NPUOOpPETEHHs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obnactu «EcTecTBEeHHO-HAy4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE TI0J105keHUA. CTPYKTYpHBbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaruyeckas) M TpHUBUAIbHbIE Ha3BaHUs
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OpPraHUYeCKHX BEUIECTB, HAOJIOJEHHE U OIHCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuu (IJIaBjieHue, OOyrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUJIEH U MPOMUIIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

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

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJIYUEHUE U NMPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOAOPOAAMH, MPUHAJICKAIIUMHA K Pa3IMYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M UX MPEBPAILCHHI:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOAOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOMyUYeHUE ITUIICHA U U3YYECHHUE €r0 CBOMCTB.

Pacuérnslie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM IIPOJYKTA PEAKIMM IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHUPTHL. MeETaHOJN MW 3TAHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BomopoaHbie CBSI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHTJMKOIb M  TJIMLEPUH: CTPOCHUE,
¢uznyeckue U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3WYECKMe W XHUMHYECKUE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruiel U Kemouwvl. DopManbleru, —aneTanbACTUN: CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpEAENIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHas
KHUCJIOTBL: CTPOEHHE, (PU3UUECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCTIOT, peakius dTepudukanuu), moaydeHue u npuMmenenue. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJACTaBUTEIHN BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKAnus  YIJeBOJOB  (MOHO-, JHU- H
nonucaxapuibl). ['7roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHE,
OpO’KEHHUE TITI0KO03bI), HAXOXKIEHUE B MPUPOJE, MPUMEHEHUE, OMOJIOTHYECKasi POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
uemono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruioB (OKMCIeHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0OBEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUH).

A30TcoziepKallie OPraHu4eCKUe COCTUHEHUSI.

AMUWHOKHCIIOTHI Kak aMm(OTepHbIE OpraHnueckue coeauHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe riauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OeiakoB. XHUMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCITKHU.

DKCIEepUMEHTAIbHbIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIisi OCITKOB MIPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJISIpHbIE COeIUHEHUs]

OCHOBHBIC TOHSTHUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHU: MOHOMeED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AINU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEHIECTB W HMX IPEBpaICHUN:
O3HaKOMJICHHE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-



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

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIM3, CUHTE3, Kiaccu]uKalus, NepuOIUIHOCTb, HAOII0ACHNUE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

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

buonorus: kierka, opraHu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHbBIE BellecTBa (OENKH, YIIEBOABI, JKHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHosnorus: MNHUINEBbIE MPOAYKThl, OCHOBbI PAlMOHAIBLHOIO IHMTAHUS,
MOIOIINE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETHYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne 0CHOBbI XUMHMHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

[lepnonnueckuii 3akoH u [leprnoanueckas cucteMa XUMUYECKHAX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOIWYECKOr0 3akoHa M llepumoandeckoil cucTeMbl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TPYIIaM MU NEPHOJaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA. THIBI KPUCTAIUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAIUIMYECKOU PEIIETKHU.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEeCTBa B pacTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KJIaccaMm.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NIPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiiuu, e€ 3aBUCUMOCTbh OT pa3nudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTopbl, BIUSAIOINIME HA COCTOSHHE
XuMH4deckoro pasHosecus. [Ipunnun Jle [lartense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cinalbie d7IeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAIBHOTO UHUKATOPA, PEAKIIUM HOHHOTO 0OMEHA), TPOBEICHHE
IpaKTUYECKON paboThl « BinsiHME pa3nuuHbIX PaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckonn  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMHUUYECKUE CBOMCTBA BAYKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenue meramnoB B llepuoguueckoi cucTemMe XUMHYECKUX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAILIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaun.

Pacuétpl mMaccel BellecTBa Wi 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMun B 00€CrEUYEHUU SKOJIOTHYECKOW, SHEPreTUYECKON W MUILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MAaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKUHMOHHBIE MAaTepUasbl, KpPacKHh, CTEKIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOr0 UCIIOIB30BAHUS MTPENapaToOB OLITOBON XUMUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

®usukKa: MaTepus, SJHEPTUA, MACCA, aTOM, DJIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHD, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PH3MYECKUe BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.



buonorus: kneTka, opraHuW3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHANIOB, CEILCKOXO3SMCTBEHHOE IPOW3BOJICTBO, IHIICBAs
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIECHUN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4KEe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMNO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAKAOT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaAIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 0053aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEILIEHUH YYEOHBIX U [TO3HABATENIbHBIX 3a/1a4, BHITOJIHEHUN XUMUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa U M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHUH U ITOCIIEAYIOLIEM AHAIIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMHYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHUE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU IJTHUX
IIOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPHI 310POBBSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

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

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE Y4YacTUE€ B PEIICHUM MPAKTUYECKHUX 3adad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

IKOJIOTUYECKU 1IETIECO00PA3HOTO OTHOILIEHHUS K MPUPOJIE, KaK HCTOUYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

NOHUMAHUS TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIIMSHHS
HKOHOMHYECKHUX MPOLECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHOM CPEJIbl;

OCO3HaHUSI HEOOXOJUMOCTH HCIOJb30BAHUA JOCTHKEHUNA XUMHH  JUIS
pELIeHHs] BOMPOCOB PALIMOHATIBLHOTO PHUPOAOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEHWCTBHM, NPHUHOCAIIMX Bpel OKPY’KaroIIeH
IPUPOJIHON cpelie, YMEHMsI NMPOTHO3UPOBATH HEOJIArONPHUATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEINPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILATh UX;

HAJIM4YHs Pa3BUTOrO IKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH HKOJIOTMYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHUA AaKTHBHO MPOTHUBOCTOSATH UAECOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON PAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOopMHpPOBaHNUM PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3[JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpYy)KarolleM MHUpE Kak O €AMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JJIE  COBPEMEHHOMU
IMBWIN3ALNN: B €€ T'YMaHUCTUYECKOW HAITPABJIEHHOCTH U Ba)KHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOOJIEM
YCTOMYMBOI'O PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, O0OECHEYEHUH YCIOBUN
YCHEIIHOTO TPYJA U SKOJOTUYECKH KOM(POPTHOM KUZHM KAKIOTO YJeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [IOHUMAHUA CYIIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJly4aeMble 3HAHUS JJIs aHAJu3a U OOBSCHEHUS SBJICHUNA OKPYKAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIMXCSI JAHHBIX C LEJbIO MOJYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJB30BaTh XHUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K TO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa3OBaHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
JEATEIIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO MpeaMeTa «XUMHUsS» Ha
YPOBHE CpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
polecc, CUCTEMA, HaAyYHbIH (PaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccIeA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJlbHble Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PErYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (GYyHKIHOHAIBHON
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU O0y4arOIINXCS;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHHBEPCAJbHbIE y4eOHbIE
JIEWCTBUS B MIO3HABATEIIBHON M COLIMAIIBHON MPAKTHUKE.

MeranpeIMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AEeCTBUSIMM:

1) 6a30BbIe JJOrMYecKUe AeiiCTBUS:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUNA U YCTAaHABIMBATh MX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHSI JIJIsl OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAaHUSA W KPUTEpUHU IS KIAcCU(HUKAIMK BEIIECTB M
XAMUYECKUX PEAKIIHI;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIC CBSI3U MEXKIYy H3y4aeMbIMHU
SIBJICHUSIMU;



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCTIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBBIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHHE XUMUYECKON peaKuu
— MpU pEIIeHUU Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHBIE MOJIEIbHBIEC MPEICTABICHUS I BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHl B KauecTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Uil (DOPMHUPOBAHMS THIOTE3bI 110 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOII0OJaTh 3a XOJOM
npolecca, CaMOCTOSTENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTABJISITh OOOCHOBAHHBIA OTUET O MPOJAEIIaHHON padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATEIBCKOM M MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HWH(popMauuu (Hay4yHO-
NOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHus, CIpPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH()OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpoBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT KMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

MCITIOJIb30BaTh HAYUHBIN S3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHboOpMalel: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYEeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaIJISTHOCTH.



OBjaseHue YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJAaeMOW TEMBI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHM,  BBICKa3bIBaTh  HJeH, (GOPMYIHUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHTEIIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pe3yabTaTOB MO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, pealn3alud y9eOHOTro MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUN IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISITHBHBIMU AeHCTBUSIMM:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
JeSITEIbHOCTD, Ompefensas e€ IeNd W 3aJadd, KOHTPOJUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMblii  aJIrOpUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIENIOBATENBCKUX 3ajad, BbIOMpaTh Hambosee
b eKTUBHBIN Ccroco0 HMX peneHuss ¢ y4y€TOM TMOJIyYeHHUS HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTH CAMOKOHTPOJIb CBOCH JEATEIHHOCTA HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKHU.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuueckass XuUMHsI»
OTPaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOHM  COCTABIISIONICH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUM TTPUPOIHI,
B (GOPMUPOBAHUMU MBIIUICHUS U KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHATBLHOU
I'PAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUYSCKUX 3a7a4 M AKOJOTHUYCCKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0pPOBBIO U IIPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIaraloIue TOHATHS (XMMHUYECKUM DSJIEMEHT, aToOM, OJJICKTPOHHAas
000J109Ka aToMa, MOJIeKYJIa, BAJICHTHOCTD, AJICKTPOOTPHUIIATEILHOCTh, XUMHUYSCKast
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTass M COKpaIléHHAs), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, paIuKal,
M30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPO U
a30TCOJICp)KAIIME COECAUHEHUS, MOHOMEp, TIOJIMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC COCIMHEHHUS); TEOPUHM U 3aKOHBl (TEOpUs CTPOCHUS
oprannueckux BemniectB A. M. byrtnepoBa, 3aKkoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XMUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKale B OCHOBE MOHUMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJYyYEeHUU U



0€30MacHOM HCITOJIb30BAHUU BAXKHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN AESTEIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBISATH XapaKTEpHbIC MPU3HAKH TOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MpU
OMKMCAHUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHHUI;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIlIEHHOM)
bopMyaT OpraHMYECKHX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
W3TOTABJIMBATh MOJICIIM MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPALMHA WX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HW3yYEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OIPEACIEHHOMY
KJIACCy/Tpynne COequHEHUN (yTJIeBOJOPOABI, KHCIOPOM M a30TCOACpPIKAIINE
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHUS), JaBaTh WM Ha3BaHUA II0
cuctematudyeckoit Homenknarype (IUPAC), a Taxke NpUBOAUTH TpUBHAIbHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMHICH, alleTUJICH,
ATWICHIJIMKOJb, TJHIEpUH, (eHos, (HopMalbIeTu, aleTaablIerul, MypaBbrUHas
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIIOTA, CTEaPUHOBAs KUCIIOTA, TIII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOM CBSI3HM B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, PU3HUCCKHEC
U XUMHYECKHE CBOWCTBA THUIWYHBIX TIPEACTABUTEICH pa3IUYHBIX KIACCOB
OpraHWYeCKHUX BEIIECTB (METaH, 3TaH, STUJICH, IPOMHUIICH, alleTHIICH, OyTajaueH-1,3,
MeTHIOyTaaueH- 1,3, 6eH30J1, METaHOJI, TAaHOJI, STUJICHIIMKOJIb, TIUIICPHH, (GEHOT,
aleTanbAeTU, MypaBbUHAsI U YKCYCHAsl KHCIIOTHI, TJIIOK03a, KpaxmaJl, IeJITI0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroiib), CHOCOOBI UX NEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOJIUTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIICCTBA WJIM IMPOIYKTA
pEeaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO M3 HCXOTHBIX BEIICCTB
WM TIPOAYKTOB PEaKITHH);

chOpMHPOBAHHOCTh YMEHHMM BIIQJIETh CHUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOt0IeHNEe, H3MEPEHUE, IKCIIEPUMEHT, MOJISJIMPOBAHNE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Uil TPUHATHS pEIIeHUN B



KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

chOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJI0M ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
AKCIEPUMEHT (IIPEBpalEHUs] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJTyUEHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMN OPTaHUUECKUX BEIIECTB,
JeHATypanus OCIKOB MPU HArPEBAHWH, IIBETHBIC PEAKIINHA OCIIKOB) B COOTBETCTBUU
C TMpaBWJaMW TEXHHUKU OE30MAaCHOCTH TMpU OOpalleHHH C BEIIECTBAMHU W
7a00paTOpHBIM ~ 000pYyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XHUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alHMCH ypPaBHCHUN COOTBETCTBYIONIUX PEAKIHA U
(bopMyIMpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uHOpMaIMIO, TMOJYy4aeMyl) U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
undopmaruu, aTepHeT U Apyrux);

chOpPMHPOBAHHOCT, ~ YMEHHMM  COONIIOAaTh  MpaBUjia  DKOJOTUYECKH
[[€JI€CO00Pa3HOr0 TOBEIECHUS B OBITY W TPYAOBOM JESATEIBHOCTH B IIEJISIX
COXpPaHEHHSI CBOETO 3JI0POBBbS M OKPYXKAIOWIEH MPUPOIHON Cpelbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEILECTB, MOHUMasi cMbIca mnokaszatend [IJIK, moscHiATh Ha mpumepax CrocoObl
YMEHBIIICHUSI W TMPEJOTBpAICHUS HX BPEIHOTO BO3JEHUCTBUSI Ha OpPraHU3M
YEJI0BEKa;

JUIs. O0Y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSThL 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;

JUISL CHENBIX W CHA0OBHIAIIMX OOYYAIOIIUXCS: YMEHHE UCIOJIb30BATh
penbedHO-TOUCUHYIO cucTeMy obOo3HadueHui JI. bpaiinsg nis 3anmucn XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUS» OTPAXKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBIICHUW TPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIHLHOMN
IPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3JI0POBbIO U IPUPOJIHOM CpeIe;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAralONIUe MOHATUSA (XUMHUYECKHH 3JIEMEHT, aToM, u3oTom, S-, P-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,



BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCIICHHS, XUMAYECKAsI CBS3b
(koBaJIeHTHas, MOHHAsI, METAJLTMYECKas, BOJOPOAHAS ), KpUCTAIIIMYECKasl pEIIETKa,
TUAMBl XUMHUYECKUX  PEAKUHM, PpacTBOp, DJEKTPOJIHUTBI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON pEeaKkIuu, XUMHUYECKOE PABHOBECHE), TECOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuomuueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS dHEPTUU
MpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIME B OCHOBE IMOHHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUN U O€30MaCHOM HCTIOJIB30BAaHUU BAKHEUIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEIIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHBIC TPHU3HAKA TOHSITHH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE IOHSITHUS IIPU
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpPMHPOBAHHOCTh YMEHUM HCIOJIB30BAaTh XUMHUYECKYIO) CHUMBOJIUKY IS
coctaBieHuss (GOpMyJd BEHIECTB M  YPAaBHEHMM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTJEIBHBIX
HEOPTaHWYECKUX BEHIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIlIEHAsl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONPENIENATh BAIGHTHOCTh U CTENIEHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUAX PA3IMYHOrO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THIT
KPUCTAUIMYECKON pEelIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJIspHasi,
HMOHHAs, METAJJTUYECKas), XapaKTep Cpelibl B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MIPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K OMNpPEAeNEHHOMY KIaccy/Tpymnie
COEIMHEHUI (MPOCThIE BEIIECTBA — METAJJIbI U HEMETAJUIbl, OKCUIbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEpUOANIEcKoro 3akoHa [l.
N. MenneneeBa u J1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIOIIYIO, OOBICHUTEIHHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepmonnueckoit cucTteMsl
xumuueckux sgemeHToB JI. M. MennesneeBa, MCIONb3ysA MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XMMHMYECKUX JJIEMEHTOB M UX COCIMHEHUN MO MEpUoiaM U
rpynnaM [lepuogunueckont cucreMbl xuMudeckux 3semeHToB . 1. Menneneesa;

chOPMHPOBAHHOCT, YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XAMHUYECKHUE CBOWCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOU CBSA3M MEXKIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;



c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIHUPOBATh XUMHUYECKHE DPEAKIUH IO
pPa3IMYHBIM IpPU3HAKaM (YUCIy M COCTaBy pEarupyrolliyx BELIECTB, TEIIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTH
peakLuy, y9acTHIO KaTajlu3aTopa);

C()OPMUPOBAHHOCTh YMEHHUW COCTaBISATh YPAaBHEHUS DPEAKIMM Pa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPAILEHHBIE YPABHEHMSI PEAKIIMI HOHHOTO OOMEHA, YUUThIBas
YCIIOBUS, IPU KOTOPBIX 3TH PEAKLMU UAYT A0 KOHIA;

c(OPMUPOBAHHOCTh YMEHHUI TMPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM PACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEaAKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUECKON
peakuuu OT pa3IMuHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOIO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlIHero Bo3aeiicTBus (npunuun Jle llatense);

C()OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XHUMUYECKHUE IPOLECCHI,
JeKalue B OCHOBE IPOMBIIUIEHHOTO MOJYyYEHUsl CEPHOM KHCIOThI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTHYECKUX MPOOIEMax XUMHUYECKOr0 POU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH Ia30B MPU
XUMHUYECKUX PEAKIUSAX, MACChl BEUIECTBA WJIM 00BbEMa ra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIUMX B peakUuu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBUiIa MOJIb30BAHUS XUMHYECKOM
MOCyJI0OM W JTabopaTOpHBIM OOOpYyJOBaHWEM, a TakKe MpaBuia OOpaiieHus ¢
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIbITOB;

C(OPMUPOBAHHOCTh YMEHHUI MJAHUPOBaTh M BBINOJHATH XHUMUYECKUUN
DKCIIEPUMEHT (pa3J0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpEJENeHHEe Cpeapl pPacTBOPOB BEIIECTB C MOMOUIBIO  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IM4HbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakiuHu,
peakiMy MOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cynbdar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaMm «Metaiey U «Hemeramib») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOIINX peakuuii U pOpMyIHpoBaTh BEIBOABI HA OCHOBE 3TUX
pE3yNbTATOB;



cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
nHpopMaIMio, MOJydYaeMyr U3 pPa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, HTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  IpaBUJia  AKOJOTHYECKHU
1eecoo0pa3Horo TOBEICHUS B OBITY W TPYJAOBOH JACATEILHOCTH B LEJAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBI OIPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [I/JIK, mosicHATe Ha mpuMepax cHocoObl YMEHBIICHUS H
MPEIOTBPALIEHUS UX BPEHOTO BO3ICMCTBUS HA OPTaHU3M YEJIOBEKA;

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHIOAIINX OOYYAIONMIUXCS: YMEHHE WCIIOIh30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucn XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrtposbnbie | IpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
[Ipeamer oprannyecko xumuu. Teopust
1.1 CTPOEHHUS OPraHUYECKUX COCTUHEHUI A. 3 0 0 https:myschool.edu.ru/
M. bytneposa
Hroro no pazneny 3
Paznes 2. Yriesogopoasbl
2.1 [TpenenbHbIE YIIIEBOAOPOIBI — aJIKAHBI 2 0 0 https://myschool.edu.ru/
HenpenenpHbie yriIeBOAOPOALI: aIKCHEI,
2.2 bel yr HOPOA 6 0 1 https://myschool.edu.ru/
aJIKaIMEHBbI, ATTIKUHBI
2.3 ApomMaTudecKkue yriieBoa0pOIbl 2 0 0 https://myschool.edu.ru/
[TprposHbIE HCTOYHUKH YTIEBOJOPOIOB U
2.4 PHPOA yr AOPOA 3 1 0 https://myschool.edu.ru/
uX nepepadoTka
Hroro 1o pasneny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. @enon 3 0 0 https://myschool.edu.ru/
Anpneruapl. KapOOHOBBIE KHCIIOTHI.
3.2 ACTHA P 7 0 1 https://myschool.edu.ru/
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1 0 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Htoro mo pazneny 13

Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3 0 0 https://myschool.edu.ru/

Htoro mo pazneny 3

Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0 0 https://myschool.edu.ru/

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 2 2



https://myschool.edu.ru/
https://myschool.edu.ru/

114F KJIACCBI

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne i/ P Konrpouabnsie | IIpakrnyeckue (ucpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcebi
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepuonueckas cucTeMa XUMUYCCKUX 3 0 0 https://myschool.edu.ru/
anemenToB . 1. Menaeneera
C .M §]
1.2 TPOCHHC BEIIECTRA. AIHOTO0bpasHe 4 0 0 https://myschool.edu.ru/
BEIIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1 https://myschool.edu.ru/
Hroro no pazneny 13 https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 MeTtamisl https://myschool.edu.ru/
2.2 HemeTamier 1 https://myschool.edu.ru/
53 CBs13b HEOPTAaHUYECKUX M OPTAHHMYECKUX 9 0 0 httos://myschool.edu.ru/
BEILECTB
Hroro no paszneny 17 https://myschool.edu.ru/
Pa3zgen 3. XumMus u :Ku3HbL
3.1 XUMHSA U KU3HD 4 0 0 https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

118 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Ctpoenue atromoB. Ilepuo €CKHUM 3aK0
Tp HHA TOMOB pI/I JNYUYCCKUHU KOH httpS//SChOOl-
11 u Ilepuonnueckas cucteMa XMMUYECKUX 6 .
collection.edu.ru
anemenToB . 1. Menaeneera
12 Crpoenue BeriecTBa. MHOrooOpasue g https//school-
' BEILIECTB collection.edu.ru
https//school-
13 XHUMHUYECKUE PEAKUU 12 2 1 P .
collection.edu.ru
https//school-
Hroro 1o pasue 26 .
TOTO TO pasiety collection.edu.ru
Paspnen 2. Heoprannueckasi xumusi
https//school-
2.1 MerTanisl 12 1 P .
collection.edu.ru
https//school-
2.2 Hemertamiet 18 2 1 P .
collection.edu.ru
53 CBs3b HEOPraHUYECKUX U OPTaHUYECKUX 4 https//school-
' BEILIECTB collection.edu.ru
https//school-
n 34 .
TOTO O pasaeiy collection.edu.ru
Pa3zpen 3. Xumus 1 ;Ku3HbL
https//school-
3.1 XUMUS U KU3Hb 8 P .
collection.edu.ru




Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

IHOYPOYHOE INVTAHUPOBAHUME

68

10 KJIACC
Koau4yecTBO yacoB 3J'IeKTpOHHLIe
No Jara nzyyenus nu(ppoBbIe
o0pa3oBaTe/ibHbIE
n/n Tema ypoka Bcero | Konrtpoabubie | IlpakTnueckue P
pecypcbl
padoTshI padoTshI
10-A 10-b
IIpeamer opranndeckoi
XHUMHH, €€ BOSHUKHOBEHUE, 1 0 0 https://m.edso00.ru/00
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpraHUYEeCKUX COCIMHEHUN A.
P . A 1 0 0 https://m.edso0.ru/00
M. bytneposa, €€ OCHOBHBIE
TTOJIOKEHUS
IIpencrasnenue o
KJIACCU(PMKALIMM OPTaHUYECKHUX
Puican P 1 0 0 https://m.edso00.ru/00

Belects. Homenkiatrypa
(cucremaTnueckasi) u



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

TPUBHUAJILHBIC HA3BAHUA
OpPraHn4Y€CKuUX BEIIECCTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH P

https://m.edsoo.ru/00

Meran u 3TaH — npocTeuiIre
MpEACTaBUTENH AJIKAHOB

https://m.edsoo.ru/00

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBa

https://m.edsoo.ru/00

OTUJIEH U IPOIUIEH —
IPOCTENIINE IPEACTaBUTENN
AJIKEHOB

https://m.edsoo.ru/00

[IpaxTuueckas padora Ne 1.
«IlonydeHnue sTuneHa u
U3Y4YEHHE €r0 CBOMCTBY

https://m.edsoo.ru/00

Ankanuensl. byranuen-1,3 u
MeTmioyraaueH-1,3.
[TonyyeHnne CHHTETUYECKOTO
KaydyKa U pe3uHbI

https://m.edsoo.ru/00

10

AJIKMHBI: COCTaB U
O0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PS/I.
AneTuieH — NpocTenIINM
IIPEICTaBUTEND aJTKUHOB

https://m.edsoo.ru/00

11

Brrunciienus mo ypaBHEHHIO
XUMHYECKON peaKiuu

https://m.edsoo.ru/00

12

ApeHbl: 0EH30J1 U TOTYOII.
TOKCHYHOCTH apEHOB

https://m.edso00.ru/00



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

13

I'eneTnueckas cBsI3b
YIJIEBOAOPOIOB,

IIpUHaJJIC)KAIUX K Pa3IMYHbIM

KJlacCaM

https://m.edsoo.ru/00

14

IIpupoHbIE UICTOYHUKHU
YTIIEBONOPOAOB: IPUPOAHBIN
ra3 1 IOIyTHbIE HEPTSHbIC
rassl, HeTh ¥ IPOJYKTHI €€
nepepaboTKH

https://m.edsoo.ru/00

15

[TpupoaHble HCTOYHUKH
YTJIEBOJIOPOIOB: IPUPOHBIIM
ras u MonyTHbIC He(TSIHbIC
rasbl, HeTh ¥ POIYKTHI €&
nepepaboTKu

https://m.edsoo.ru/00

16

KonTponbHas pabota mo
pazzeny «YTIIeBOJOPOIbI»

https://m.edsoo.ru/00

17

[IpenenbHbIE OHOATOMHBIE
CHOUPTBL: METAHOJ U 3TAHOJI.
Bonopoanas cBs3b

https://m.edsoo.ru/00

18

MHOroaroMHsbI€ CIIUPTHI:
STUJIEHTJIMKOJb U TIMLIEPUH

https://m.edsoo.ru/00

19

DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢bu3znyecKkrue 1 XuMHUYeCKHe
CBOMCTBA, IPUMEHEHNE

https://m.eds00.ru/00

20

Anpaerunsl: GopManbaeTu U
areraabaerua. AeToH

https://m.eds00.ru/00



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

21

OnHOOCHOBHBIE NIPEEIbHBIC
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHAs

https://m.edsoo.ru/00

22

[TpakTuyeckas pabora Ne 2.
«CBolcTBa pacTBOpa YKCYCHOM
KHCIIOTBI»

https://m.edsoo.ru/00

23

CreapuHoBas U 0JICMHOBAsI
KHCJIOTBI, KaK MpeACTaBUTCIIN
BBICIIINUX Kap6OHOBI)IX KHUCJIOT

https://m.edsoo.ru/00

24

MBpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIEE ICHUCTBHE

https://m.edsoo.ru/00

25

Crnoxubie 3(upbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCJOT. ['MapOosIn3 CI0KHBIX

3¢upoB

https://m.edsoo.ru/00

26

XKupsl: runponus,
MIpUMEHEHHE, OMOI0rnYecKast
POJIb KUPOB

https://m.edsoo.ru/00

27

YrieBoasl: COCTaB,
knaccudukanus. Baxueitmme
MIPEACTABUTENHN: TIIOKO34,
¢bpykTo3a, caxaposa

https://m.eds00.ru/00

28

KanMaJ'I " OCJIIK0JIO3a KaK
MPUPOAHBIC TOJIUMECPBI

https://m.eds00.ru/00

29

KonTponbHas padbota no
pazzaeny

https://m.edsoo.ru/00



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

«Kucnopoaconepxaiue
OpraHUYECKUE COCTUHEHUS»

30

AMUHBI: METHJIAMUH U aHUJIUH

https://m.edsoo.ru/00

31

AMHHOKHCIIOTHI KaK
amM(pOTepHbIC OPraHHUYECKUE
COEIUHEHMUS, UX
OHOJIOrMYeCcKOe 3HAUCHHE.
Ilerrtuabl

https://m.edsoo.ru/00

32

benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COCJIMHECHHUS

https://m.edsoo.ru/00

33

OCHOBHBIE IOHATHUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUN

https://m.edsoo.ru/00

34

OcCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [ImacTMaccsl,
Kay4yKH, BOJIOKHA

https://m.edsoo.ru/00

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

34



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

114F KJIACCBI

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JaTa uzydenus

11-A 11-b

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(UTrypanus
aTOMOB

https://myschool.edu.ru/

[Tepuoanueckuii 3aK0H n
[Iepnoanueckas cucrema
XUMHUYECKUX 3jiemeHToB J[. 1.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOpUEH CTPOEHUS
aTOMOB

https://myschool.edu.ru/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB U
MX COCIMHEHUH I10 Tpynram 1
nepuoiaM. 3HaueHHe
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKUX deMeHToB JI. 1.
MenieneeBa B pa3BUTHH HAYKH

https://myschool.edu.ru/

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIbl; MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas ca3b

https://myschool.edu.ru/

BaneHTHOCTE.
DNEeKTPOOTpULIATENbHOCTh. CTENEeHb
okuciienus. BemniecTBa

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MOJICKYJIAPHOT'O U HEMOJICKYJISIPHOT'O
CTPOCHUA

[TonATHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC
pacTBOpBL. MaccoBast 10715 BELECTBA
B pacTBOpe

https://myschool.edu.ru/

Knaccudukanus 1 HOMEHKIATypa
HEOPTraHUYECKUX COCTMHECHHI.
I'eneTnueckas cBs3b
HEOPraHUYECKHX BEILECTB,
Pa3IMYHBIX KJIACCOB

https://m.edsoo.ru/00

Kiaccupukanuss XuMHIeCKux
peaKkIuil B HEOPraHUYECKON 1
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHHUs U NMPEeBpaICHUs
SHEPIUH MPU XUMUYECKUX PEAKLIUAX

https://m.edsoo.ru/00

Cxkopoctb peakiuu. OOpaTumbie
peakuu. XUMUYECKOE PAaBHOBECHE

https://m.edsoo.ru/00

10

[IpakTuueckas padbora Ne 1.
«BnusHue pa3nuuHbIX (aKTOPOB Ha
CKOpPOCTh XUMUYECKOI peaKIim»

11

DIEKTPOTUTHYSCKAST TUCCOITUAITHS.
[ToHsiTHE O BOAOPOJHOM MTOKA3aTelie
(pH) pactBopa. Peakiinu HOHHOTO
obmena. ['uaponan3 opraHuyecKux u
HEOPraHMYECKUX BEIICCTB



https://myschool.edu.ru/
https://m.edsoo.ru/00
https://m.edsoo.ru/00
https://m.edsoo.ru/00

12

OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC
peaxuuu. [lonsatue 06 snexTpoaunze
pacIuiaBoB ¥ pacTBOPOB COJICH

13

KonTponpHas padora mo pazaeny
«TeOpeTI/I‘IeCKI/Ie OCHOBBI XUMHN»

14

MeTtamisl, uX IOJIOKEHHE B
[Iepuoanueckoii cucreme
XUMHUYECKUX 3jieMeHToB J[. 1.
Menzeneesa u 0COOCHHOCTH
cTpoeHust atToMoB. O01Ie
(du3HYEeCcKre CBOMCTBA METAJLIOB

15

Cr1aBbl METAJLIOB.
DIEKTPOXUMUYCCKUN PSITT
HAIPSOKEHUH METaJIIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, alnfoMUHHI) U UX
COE€IUHEHUI

17

XUMHUYECKUE CBOMCTBA XpoMa, MEIU
Y UX COCIUHEHHI

18

XUMHUYECKHE CBOMCTBA IIMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTuueckas padora Ne 2.
"Pemnienne sKCriepuMEHTAIbHBIX
3a7a4 no teMe «MeTauie»"

20

HewmeTamibl, X mooXeHUE B
IIepnoanueckoii cucreme
XUMHYECKHX 31eMeHToB /1. H.




MeneneeBa 1 0COOEHHOCTH
CTPOEHHS aTOMOB

21

dusuyeckue cBOMCTBAa HEMETAILIOB.
Annotponusi HeMeTaioB (Ha

npuMepe KUCIopoa, cepsl, pocdopa

U yTJIeposa)

22

XuMHYeCcKHe CBOMCTBA a30Ta,
docodpa 1 UX coeTMHCHUN

23

XHUMHYECKUE CBOICTBA IaJION€HOB,
Cepbl U UX COCIMHEHUI

24

XHUMHUYeCKHe CBOMCTBA yriepoaa,
KpEMHHA U UX COG,Z[I/IHCHI/Iﬁ

25

[IpumeneHne BaxHEUIINX
HEMETAJIOB U UX COCTUHEHUI

26

O00011eHNEe U CUCTEMATU3ALIS
3HAHUH 110 Teme «HemMeTanabe.
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PeaKuui u
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuueckas padbora Ne 3.
«Pemenne 3xcriepuMeHTaIbHbIX
3aga4 no teMe "HemeTtamin"»

28

KonTponbhas pabota no remam
«Metamael»y n «HeMmeTaiuie)

29

HeOpFaHI/I‘{eCKHC H OPraHUYCCKUC
KHUCJIOTHI. HCOpF AHUYCCKHUC U
OpTraHU4YCCKUC OCHOBAHUA




30

AmMpoTepHbIe HEOPTaHUYECKUE U
OpPraHMYeCKHUEe COCTUHEHUS.
['enernueckas cBs3b
HEOPraHNYECKNX M OPTaHHMYECKUX
BEILIECTB

31

Ponp xuMun B o0ecieueHUn
AKOJIOTUYECKOM, SHEPreTUUECKON 1
MUIIEBON 0€30IaCHOCTH, Pa3BUTHH
M€eIULIMHBI

32

[TpencraBienust 06 0OIIMX HAYYHBIX
IPHHIIAIIAX POMBIIICHHOTO
TIOJTyYCHUST BKHEHIIINX BEILICCTB

33

Yenosek B MUpE BELIECTB U
MaTepHaoB

34

XHUMHSA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

34 2

11® KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

KourpoJububie
Bcero P
padoThl

IIpakTHyeckue
padoTbl

Jlara
H3y4YeHUs

DJIeKTpOHHbIe HU(POBbIE
o0pa3oBaTe/ibHBIE pecypcChl

XUMHYECKUH dIIeMEHT. ATOM.

1 OneKkTpoHHask KOHGUTyparus

aTOMOB

http://school-
collection.edu.ru/collection/chemistry



http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

DIIEKTPOHHBIE CEMEICTBA
XUMHYECKHX 3JIEMCHTOB.

https//school-collection.edu.ru

[Iepnoanueckuil 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa, nx CBS3b C
COBPEMEHHOM TeopueH
CTPOEHHUS aTOMOB

https//school-collection.edu.ru

Ponp npakTuku CTaHOBIICHUH
Y Pa3BUTHHM XUMUYECKON
TEOPUHU.

https//school-collection.edu.ru

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUYECKUX
3JICMCHTOB U MX COCIMHCHUMN
0 TPYIIIaM | IepUoam.
3HaueHue NepruoIMIeCcKoro
3aKOHA M CUCTEMBI
XUMHYECKHUX deMeHTOB JI.1.
MenieneeBa B pa3BUTHH
HayKu

Teopus crpoeHus
OPTraHUYECKUX COETMHEHMI.

https//school-collection.edu.ru

https//school-collection.edu.ru

Crpoenue BenecTna.
XuMHYeckas CBs3b, €€ BUIbL;
MeXaHU3MBbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

https//school-collection.edu.ru

Mexanusm 00pa3oBaHus
MOHHOM CBSI3H.

https//school-collection.edu.ru




10

BaneHTHOCTD.
DJIEKTPOOTPULIATETBLHOCTb.
CrernieHb OKHCIICHHS.
BemiecTBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

Kpucrannuyeckue pemerku.

https//school-collection.edu.ru

https//school-collection.edu.ru

11

[ToHsiTHE O TUCTIEPCHBIX
cucremax. MctTuHHEBIE 1
KOJUJIOUJHBIE PACTBOPBHIL.
MaccoBas [0 BeIlleCTBa B
pactBope

https//school-collection.edu.ru

12

13

14

15

['pyOonucniepcHbIE CUCTEMBI.

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHMYECKUX COSAMHEHUH.
I'eHeTHueckas CBSI3b
HEOPraHMYECKUX BEIIECTB,
Pa3TUYHBIX KJIACCOB

Konrponbnas padora Ne 1.
"XuMHdecKue CBOMCTBA
HEOPraHUYECKHUX
coenuHeHun".

Knaccudukanus XuMH4ecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XMMHUH. 3aKOH
COXPAaHEHHUSI MACChI BEILECTB;
3aKOH COXPaHEHHUs 1
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

https//school-collection.edu.ru

https//school-collection.edu.ru

https//school-collection.edu.ru

https//school-collection.edu.ru




16

TepMoXUMHUYECKHUE YPaBHEHHUS
peaxkuuu.

https//school-collection.edu.ru

17

18

19

CkopocTb peakiuu.
OOpaTuMmble peakuu.
XUMHUYECKOE PABHOBECHUE

Xumudgeckoe PaBHOBECUE U
CII0COOBI €T0 CMCIICHHA.

[TpakTuueckast paborta No 1.
«BnusHue pa3nMuHBIX
(bakTOpoOB HA CKOPOCTH
XUMHUYECKON PEaKIIUI)

https//school-collection.edu.ru

https//school-collection.edu.ru

https//school-collection.edu.ru

20

Peakiuy romMoreHHble 1
reTeporeHHBIE.

https//school-collection.edu.ru

21

DIEeKTPOTUTHYECKAS
nucconuanms. Iloasgrre o
BOJIOpoiHOM ToKa3atese (PH)
pactBopa. Peakiium HOHHOTO
oOmena. I'maponus
OpPraHUYECKUX H
HEOPraHMYECKUX BEIIECTB

https//school-collection.edu.ru

22

Ponb ruaponusa B oomene
BEIIIECTB.

https//school-collection.edu.ru

23

24

OKHCIMTENIBHO-
BOCCTAaHOBUTEIHHBIC PEAKITHH.
[TonsiTue 06 AmeKTpOIIH3E
pacIjIaBoB ¥ PacTBOPOB COJICH

HpaKTI/ILICCKOC MMPUMCHCHUC
SJICKTPOJIN3A.

https//school-collection.edu.ru

https//school-collection.edu.ru




25

KonTtponbnas pabora o
pazneny «Teoperndeckue
OCHOBBI XHIMHUH»

https//school-collection.edu.ru

26

27

AHaim3 KOHTPOJIBHON paboTHI.

MeTtauibl, MX MOJIOKEHNE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
MeHnpeneeBa 1 0COOCHHOCTH
cTpoeHus atoMoB. O0mIHe
¢u3nveckre CBOUCTBA
METaJIOB

https//school-collection.edu.ru

https//school-collection.edu.ru

28

29

Knaccudukanust MmetayioB B
TEXHUKE.

CIutaBel METaJIOB.

DNEKTPOXUMUYECKUN P
HaANPSDKEHUH METaJlIOB

https//school-collection.edu.ru

https//school-collection.edu.ru

30

VYcinoBus B3auMOJIENCTBUSA
METaJIOB C PaCTBOpPAMH
KMCJIOT U COJIEH.

https//school-collection.edu.ru

31

XUMHUYECKUE CBOMCTBA
BOKHEHIINX METAJIIIOB
(HaTpuil, Kanui, KanbLui,
MarHuii, aTFOMUHUIN) U UX
COEMHEHUI

https//school-collection.edu.ru

32

buonornueckas poisib u
IIPUMEHEHNE COEANHEHUIN
HaTpHs U Kajusl.

https//school-collection.edu.ru



33

XUMHYECKUE CBOMCTBA XpOMa,
M€Y U UX COCUHEHUN

https//school-collection.edu.ru

34

35

36

BzaumoaerictBue Mequ ¢
KOHIICHTPUPOBAaHHBIMH CEPHOM
M a30THOU KHUCJIOTaMH.

XHUMHYecKre CBOMCTBA IIUHKA,
JKeJie3a U UX COeIUHEHUN

KoHTposibHast paboTa 1o Teme:
"Mertauislr".

https//school-collection.edu.ru

https//school-collection.edu.ru

https//school-collection.edu.ru

37

[IpakTrueckas padora Ne 2.
"Pemenne
AKCIIEPUMEHTAIIBHBIX 33/1a4 0
TeMe «MeTaib»"

https//school-collection.edu.ru

38

39

40

KauecTtBeHHbIE peaknu Ha
VMOHBI METAJIJIOB.

HemeTamiel, ux MoJIOKEHHE B
Ilepuoauueckoit cucreme
XUMHYECKHX deMeHToB /1. H.
MenenneeBa 1 0COOCHHOCTHU
CTPOCHHUS aTOMOB

Psan QJICKTPOOTPUIATCIBHOCTH
HEMCTAJIJIOB.

https//school-collection.edu.ru

https//school-collection.edu.ru

https//school-collection.edu.ru

41

®du3nyecKue CBOMCTBA
HEMETAIJIOB. AJUIOTPOMHS
HEMETAJIOB (Ha mpuMepe
KHCTIOpoJia, cephl, hocdopa u
yriaepona)

https//school-collection.edu.ru



42

XMUMHYECKUE CBOUCTBA
KHCJIOPOJIa M O30HA.

https//school-collection.edu.ru

43

44

45

XuMHYeCKHEe CBOMCTBA a30Ta,
docodpa u UX coeTMHCHUN

Bs3aumozeiicTBue a3ora u
docdopa ¢ CUIBHBIMU
OKHUCIIUTENSAMHU.

XHUMHUYECKHE CBOMCTBA

raJIOT€HOB, CEPhI M X
COCIMHEHUN

https//school-collection.edu.ru

https//school-collection.edu.ru

https//school-collection.edu.ru

46

BzauMoenicTBre TaIoreHosB ¢
0pFaHI/I‘-IeCKI/IMI/I
COCTMHEHUSIMU.

https//school-collection.edu.ru

47

48

49

XUMHYeCKHE CBOMCTBA
yIiIepoa, KpeMHUS U UX
COeTMHEHNN
BoccranoBuTtenbHbIC CBOMCTBA
YIIIEpOJa U €ro COCAMHEHUN.

[IprmeHeHre BaKHENIINX
HEMETAJVIOB U UX COCTUHEHUI

https//school-collection.edu.ru

https//school-collection.edu.ru

https//school-collection.edu.ru

50

51

[Tony4yenne HEMETAIIIOB.

O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUH 110
teme «Hemeramisy.
Boruncnenus o ypaBHeHUAM
XUMUYECKHUX PEaKIUi 1
TEPMOXHMHUYECKUE PACUETHI

https//school-collection.edu.ru

https//school-collection.edu.ru




52

Pewenne pacueTHsIX 3a1a4 110
teme: "Hemeramisr".

https//school-collection.edu.ru

53

[IpaxTuueckas padora Ne 3.
«Pemenue
IKCIIEPUMEHTAIBHBIX 33124 110
teme "HemeTamabr"»

https//school-collection.edu.ru

54

55

KauecTBeHHbBIC peakiiu Ha
MOHBI HEMETAJJIOB.
KoHTtposbHas padoTta mo
TeMaM «MeTaibs» 1
«HemeTtannbny

https//school-collection.edu.ru

https//school-collection.edu.ru

56

AHam3 KOHTPOJIBHON paboTHI.

https//school-collection.edu.ru

57

58

59

60

Heopranuueckue u
OpraHUYECKHUE KUCIIOTHI.
Heoprannueckue u
OpraHMYeCKHe OCHOBaHUS

XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX U
OPraHUYEeCKHX KUCIIOT.

AmdoTepHble HeOpraHUYeCcKue
Y OPraHUYECKUE COCTUHEHMUS.
I'enernueckas cBsA3b
HEOPraHUUYECKUX U
OpraHUYECKUX BEIIECTB

XMMHYECKHE CBOMCTBA OKCHUJIA
Y TUAPOKCH]IA AJIFOMUHUSL.

https//school-collection.edu.ru

https//school-collection.edu.ru

https//school-collection.edu.ru

https//school-collection.edu.ru

61

Posp xumuu B O6€CHC‘ICHI/II/I
9KOJIOTHYECKOH,

https//school-collection.edu.ru




SHEPreTUYECKON U MUIIEBOU
0e30MacHOCTH, Pa3BUTUHU
MEIULUHBI

b . .

62 HOTEXHOJOTI 1 https//school-collection.edu.ru
Hanorexnomnorus.
[IpencraBnenus: 06 oOmMUX

63 H8y D TPUHTTATAX 1 https//school-collection.edu.ru
MMPOMBIIIJICHHOT'O IMMOJIYYCHUA
Ba)KHEUIIINX BEIIECTB
IT .

64 POMIBOACTRO anmHara o 1 https//school-collection.edu.ru
ME€TaHOJa.
q .

65 CHIOBEK B MHPE BOUIECTE 1 1 https//school-collection.edu.ru
MaTCpHraIoB
M .

66 APKHPOBKA yHAKOBOTHAIX 1 https//school-collection.edu.ru
MaTEpPHAaJIOB.

67 XUMUS 1 3I0pPOBbE YeTIOBEKa 1 https//school-collection.edu.ru
M .

68 ApKVPOBKA HPOAYKTOB 1 https//school-collection.edu.ru
IIUTAaHUA.

OBHIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Mocksa, «IIpocemenue» 2023 r.
» Xumus, 11 xknacce I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Mockga, «IIpocBemenue» 2021 r.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumusa Meroauueckoe nocoodue —
6a30BbIil ypoBeHb» - M.: Ipoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111ast XMMHUs B TECTaX, 3aa4yax,
ynpaxkueHnusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.ViakoBa «Xumus 11 kiacc:
KoHnTtposbHbie 1 poBepouHbIe paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronbnas kuura ans yuurens». Yacts 1 — M. [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronbhas kaura juis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3anaun 1o XuMuu 1
crocoObl Ux pemeHus» - M.: 2021rog.

7. M.A.Pg6oBa, Y .}O.Hesckas, P.B.JIuako «Tectel mo xumunm 11 kmaccy, - M.
Ok3ameH, 2019r.

8. 9. O.C.I'abpuensn, N.I".OctpoymMOB « XUMUUYECKHI SKCTIEPUMEHT B IIIKOJIE
11 xmace»; - M. — 2019 roa.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

Beenure nannbie http://www.chemnet.ru INazeta « XuMus» ¥ caliT IJ1s yIUTEIIS
«1 vay Ha YPOK XHMUU»

http://him.1september.ru Equnas xomnekius LIOP: IIpeameTHas KoUTeKIus
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMenThl: xumusi. Kommekmust Poccuiickoro o61eo0pa3oBaTenbsHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast oumniaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckas XUMUs: SJCKTPOHHBIH yUeOHHUK IS
CpPEIIHEH IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA YU4COHHK



http://www hemi.nsu.ru OTKpeITHI KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaHiioHHas OJIMMITHAIA 110 XUMHH:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT



