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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
dbenepanbHON 00pa30BaTENbHOW MPOTPaMMBI  CpeAHEro o001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOoM ctangapte COO, ¢ yuérom KoHuenuuu npenoaBanus yueOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
pealn3yIoX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN
«Crparerum passutusa BocnuTanus B Poccuiickor ®@enepannu Ha nepuon a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJ0OB K pa3pabOTKe MPOrpaMMmbl MO XUMHUHU, K ONPEACIICHUIO
o0mieil ctparernu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS 00YUalOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumusk» s 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMsl, PE3yJbTAaTOB OOyYeHHS W TpPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, N0JIy4aeMOe BBIITYyCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluM, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB NMPUPOAbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U MpUpOJHOMN cpene. Peanusyercs xumuyeckoe oOpa3oBaHHe OOydaroUIuxcs Ha
YPOBHE CpeJIHEro 00UIEro 00pa3zoBaHus CPEACTBAMU YUEOHOTO MpeaMETa « XUMHUS,
COJIEp’)KaHUE M TOCTPOCHHE KOTOPOTO OIPENEIEHBI B INPOrpaMMe IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMUW, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIMIMX LENe U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBUIIM3AINH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUSI 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMHU, XUMHS CTalla
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpPbl, HEOOXOJAUMBIM YCIOBHEM YCIIEUTHOTO
TpyJla W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcsi, HEOOXOJUMYI0 UM I  BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeopraHuyeckass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBl 3HAHUW INPU HW3yYECHUH
npeaMera oOecrneyrBaeT BO3MOYKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
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 TOJAXOJa K M3yYeHUI0 ydeOHOro marepuajia U OO0ycCJOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHUuyYeCKHX
COCIMHEHHUW, a TakKe€ Ha YPOBHE CTEPEOXMMHUYECKUX M DIEKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHHH BeriecTB. CBeeHus 00 3ydyaeMbIX B Kypce BEeLeCTBax
JAIOTCS. B PA3BUTUU — OT YIJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckod  XUMHUM  TIOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHbBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIHUH.

[lox HOBBIM yTrJIOM 3peHHUsT B TMpeaMeTe «XUMHs» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0OImiero o0Opa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUSD» 00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYECHHE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJOJIOTHYECKUX MO3ULUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMEH U MPOTHO3UPYIOLIEH.

Ennnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M NMPUMEHEHUM, a TAKXKE O XUMUYECKHUX PEAKIMIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKaHUs A0TOIHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTamMu
CoZlep KaHMsl, UMEIONMUMA KYyJIbTYPOJOTUYECKUNA W TPUKIATHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEILHOM M MPAKTUYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TMIPOOJeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO U PUMEHSATH €€ /I IOTIOTHEHUS 3HAHUH,
pelIeHus] THTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3aa4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS H3YUYCHHS
OpHUEHTHUPOBAHO Ha (GOPMHUPOBAHNEC Y 00YUAIOITUXCSI MUPOBO33PEHUECKONW OCHOBBI
JUIST TIOHMMaHWsT (PHIIOCOPCKUX WAEH, TaKMX KakK: MaTepualibHOE €IUHCTBO
HEOPTaHUYECKOTO W OPTaHMIECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOEHHUEM, IIO3HABAEMOCTh MTPUPOIHBIX SBJICHUM MyTEM IKCIIEPUMEHTA
W peIIeHUs TPOTUBOPEYHN MEXKIy HOBBIMU (DaKTaMHd 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 pemieHus 3a7a4  BOCIHMTAHMS, Pa3BUTUS W COIHAIM3AIUU
OoOydJaronuxcss MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS ® TIOCTPOSHUS TIpeaAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCATBHBIX YUSOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICSITEIILHOCTU: pEIIeHUs TMpoOJjeM, IOUCKa, aHaiu3a U 00padoTKu
uHhopMaIuu, HEOOXOAWMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOW U
WCCJICIOBATEIILCKOW JICITEIbHOCTH, 3aHMMAIOIICH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs, TP OMPECICHUH
COJIePKATEIIbHON XapaKTEPUCTUKH IIeJIed W3Y4YeHHUs TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOM
JEATETLHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH U3y4YEeHUs
MpeMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«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 S3bIKAa HAYKH, YCBOCHHE WU MOHUMAHUE CYIIHOCTU JOCTYITHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C HICTOPUEH UX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI
OPUEHTHPOBAThCSI B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHHUM, MMEIOIUX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM IpaBUII
0e30MmacHOro o0panieHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, coneprkaTelibHas XapaKTepUCTHKA LIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero oOmiero oOpasoBanus. CeromHs B
MPEToAaBaHUH XUMHH B OOJIBIIEH CTENEHN OTAAETCS MPEANOUTEHNE MPAKTUIECKON
KOMIIOHEHTE COJep>KaHusl OOyuyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA O00IIe00pa30oBaTEIbHON OpraHu3aliy, BIIAJCIONIET0 HE HaOOpoOM
3HaHUH, a (PyHKUIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0AMU M YMEHUSIMU
aKTUBHOTO TIOJYUYEHHsI 3HAHUIN ¥ MPUMEHEHHSI MX B PEATbHOM JKU3HU ISl PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpoBaHHE  WHTEIUICKTYalbHO  Pa3BUTON  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dopMupoBaHne y OOYy4alOUIMXCS KJIIOYEBBIX HABBIKOB  (KITHOYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHWE I Pa3jINYHBIX BHIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXKe Ui OLIEHKH C TMO3MLIHUNA 3KOJIOTUYECKOU
0e30MacHOCTH XapakTepa BIUSHUS BEUIECTB U XUMUUYECKHX MPOIIECCOB HA OPTraHU3M
YyeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YyYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI IOMCKAa U aHajuu3a y4eOHOU U
HAy4YHO-TTOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTIO COJIEPIKAHNUS;

dbopMupoBaHKE U Pa3BUTHE Y 00YUAIOIMINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, INpH IUIAHUPOBAHUM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIMTAaHHE Yy oOOyvaroumxcs YOeXKIEHHOCTM B TI'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUH, €€ BAXXHOW PONM B PEHICHUH TI00ATBHBIX MpoOiieM
paIroOHAIBHOTO MPUPOIONIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SIBIICHUSIMHU.

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

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUYEHUsI XUMUHU, Ha 0230BOM 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).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIET O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHUS 00yUYarOIIUMHUCS
nporpaMMm cpeaHero oOiiero 00pa3oBaHMs (JUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayuyHo-mMeToau4yeckoil OCHOBOM Il pa3palOTKU IUIAHHPYEMBIX
pEe3yJIbTaTOB OCBOEHUSA MPOrpaMM CpPEAHEro oOOIIero oOpa30BaHUs SBISIETCS
CUCTEMHO-JIEATEIbHOCTHBINA MTOAXO/.

B cooTBeTcTBHM C CHCTEMHO-IEATECILHOCTHBIM TIOIXOJOM B  CTPYKType
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha yYPOBHE CPETHETO
o0111ero 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIONIUMHUCS POCCUMCKOM TPaKIaHCKOM UIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTU U CAMOOIIPEICIIEHUIO;

HaJIn4ucC MOTHBAIlMH K O6y‘leHHIO;

[[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M  CIIOCOOHOCTh OOY4YalolUXCS PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMM, MPUCYIIUMHU IE€IOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4IUC IIPAaBOCO3HAHUA AKOJIOTHYECKOM KYJbTYPbI U CITOCOOHOCTH CTaBUTH oeian
N CTPOUTD JKU3HCHHBIC IIJIAHbI.

JIn4HOCTHBIE Pe3yNbTaThl OCBOEHUS MpeAMETa « XUMUS» JOCTUTAIOTCS B €JUHCTBE
y4eOHOM M BOCIIMTATEIHHON AESTENHHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKUMU,
COLIMOKYJIbTYPHBIMHU, ~ JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSAMH U  HJ€ajaMu
POCCHIICKOTO TPaKJAHCKOTO O0OIlecTBa, NMPUHATHIMU B O0OIlIECTBE HOPMaMu U
OpaBWJIaMH  TOBEAEHHUS, CHOCOOCTBYIOIIMMH  IpOLECCaM  CaMOIIO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YYarOIINXCA.

JInyHOCTHBIE ~ pe3yJIbTAaThl  OCBOEHUS  IpeaMera  «XUMHS»  OTPAXKaroT
c(OpPMHPOBAHHOCTh OIBITA TO3HABATEILHON M TMPAKTHYECKOW JEATEeIHLHOCTH
OOy4Jaronuxcs Mo peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YacTH:



1) rpa’kqaHCKOro BOCIIUTAHUSA:

OCO3HaHUsl OOYYalOIIMMHUCA CBOUX KOHCTUTYLMOHHBIX IpaB U 00S3aHHOCTEH,
YBAJKECHUS K 3aKOHY U ITPABOIIOPAIKY;

MPECTABICHUS O COIIMATBHBIX HOPMaX U IIPaBUJIaX MEKJIMYHOCTHBIX OTHOIIEHUN B
KOJIJICKTHBE;

FOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIbHOCTH IIPpHU CO3daHHUU y‘{€6HI)IX
IIPOCKTOB, PCIICHUN y‘-Ie6HI>IX H ITO3HABAaTCJIbHbIX 3a1da4, BBIIIOJIHCHUHN XUMHUYCCKHUX
9KCIICPUMCHTOB;

CITOCOOHOCTH MOHUMATh U IIPUHUMATb MOTHUBBI, HAMCPCHU, JIOTUKY W dpT'YMCHTBI
APYTHUX IIPH aHAJIMU3C Pa3JIMYHbIX BU0B qu6HOﬁ ACATCIIBHOCTH,

2) NaTpUOTHYECKOTO BOCIIUTAHMSL:

IICHHOCTHOIO  OTHOIICHUA K HCTOPUYECKOMY M  HAYYHOMY  HACJIEIUIO
OTE€UYCCTBEHHOMN XUMUM;

YBaXEHUS K TpoOLeccy TBOpPYECTBA B 00JIACTU TEOPUUM M MPAKTUYECKOTO
IIPUMEHEHUS XMMUH, OCO3HAHUSA TOTO, YTO JOCTWKECHMUS HAYKH €CTh PE3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBbHBIX  IOUCKOB,
ITOCTOSTHHOTO TPYAA YYEHBIX U MPAKTUKOB;

MHTEpeca U I03HABATEJIBHBIX MOTUBOB B IIOJYYEHUH U IIOCIEAYIOLIEM AHAIN3E
uH(pOpMaIUK O MEPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:
HPaBCTBEHHOI'O CO3HAHUS, STUUYECKOTO ITIOBEICHUS;

CIIOCOOHOCTH OOCHMBATb CHUTYyallMHU, CBA3AaHHBIC C XMMHWYCCKHMH SABJICHHUAMU, U
IIPUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTHPYSACh Ha MOPAJIbHO-HPABCTBCHHLIC
HOPMbI 1 ICHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U TTOCTYNKU CBOMX TOBAPHUILEH C TTO3ULIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBUM 3TUX NTOCTYIIKOB;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

MOHUMAaHUs LIEHHOCTEHN 310pOBOIr0 U 0€30MacHOro o0pas3a *KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (U3HYECKOMY M TCUXUYECKOMY
3JI0pPOBBIO;



coOoicHUsT MpaBui 0Oe3omacHOro oOpallleHuss C BellecTBaMU B OBITY,
MTOBCEHEBHOM JKM3HU U B TPYJIOBOM JIEATECILHOCTH,

IMOHUMAaHUS NCHHOCTU IIPABHUJII HHAWBUAYAJIBHOI'O U KOJUICKTHUBHOI'O 0e301macHoro
MMOBCACHUA B CUTYaAllUAX, YI'POXKAOIIUX 3J0POBbIO U ) KU3HU JII-O,ZIGI\/'I;

OCO3HAHMS TIOCHEACTBUA W HENPUATUS BPEAHBIX NPUBBIYEK (YHOTpPEOJICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUs1);

5) TpyZIOBOTO BOCIIUTAHUS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIEA0BATEIbCKOM NEATEIbHOCTH,
OOILECTBEHHO MOJIE3HOM, TBOPYECKON U APYTUX BUJAX ACATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE yYaCTHE B PEIICHHHM NPAKTHUYECKUX 3a/1a4 COLMAIBHOU
HaIIpaBJIEHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

HHTCPCCA K IIPAKTHUUICCKOMY U3YUYCHUIO HpO(l)eCCI/Iﬁ Pa3indHoOro poaa, B TOM 4uCJIC
Ha OCHOBC INPUMCHCHUS IIPEAMCTHBIX 3HAHHUU 110 XUMUU,

YBaXEHUS K TPYY, JIIOJISIM TpyJa U pe3yjIbTaTaM TPYJOBOM JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBHIYaTbHOM TPACKTOPHH OOpa30BaHUS,
Oynyuieit npodeccu U peannu3aliil COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIMOCOOHOCTEM K XWUMHUHU, MHTEPECOB M MOTpeOHOCTEN
00IIIeCTBA;

6) PKOJIOrHYECKOTr0 BOCITUTAHUS:

HKOJIOTUYECKU II€JIeCO00pPa3HOr0 OTHOLIEHUS K NpPHUpOAe, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

MOHMMAHMUSI TJIOOAJTBHOTO XapakTepa JKOJOTHMYECKUX TMpoOJieM, BIMSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATILHOM CpEbI;

OCO3HaHUuA HCO6X0)II/IMOCTI/I HCIIOJBb30BAaHUA )IOCTI/I)KeHI/Iﬁ XUMHUH 1A PCUHICHUSA
BOIIPOCOB pAallMOHAJIBbHOI'O IIPHUPOAO0ITIOJIb30BAHNA,

AKTUBHOTO HENPUATUS NEUCTBUHM, NPUHOCAIIUX BpEI OKPYNKAIOLIEH MPUPOIHOU
cpelie, YMEHHs MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTMYECKHUE MOCIEICTBUS
PEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAILATD UX;

HaJIn4usg pa3BUTOrO SKOJOIMYCCKOI'0 MBIIIJIICHHUSA, AKOJIOTUYECKOM KYJIbTYPBI,
OIIbITa JACATCIBHOCTH AKOJIOTUYECKOM HaIrpaBJICHHOCTH, YMCHUA



PYKOBOJICTBOBAThCSI MU B TMO3HABATEIBHON, KOMMYHHKATHBHOW M COIIMABLHON
MIPaKTUKE, CIIOCOOHOCTH W yMEHUSA aKTHBHO TMPOTUBOCTOSATH HACOJIOTUU
xeMohoouu;

7) IEHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUs crenu(UKU XUMHUHM KaK HAayKd, OCO3HaHUs €€ posi B pOopMUpPOBAaHUU
palMOHANIBHOTO HAYYHOT'O MBIIUICHHS, CO3JJaHUU 1I€JIOCTHOTO MPeICTaBlIeHUus 00
OKpY’KaroIeM MUPE KaK O €JMHCTBE MPUPOJIbI U YEJIOBEKA, B TO3HAHUY MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHUu Ipo0JIeM COXpaHEHHS PUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JIJI1 COBPEMEHHOM IUBUIIN3ALINY: B €€
TYMaHUCTUYECKON HAMpPaBICHHOCTH M BaXKHOM POJIM B CO3JaHUM HOBOUM 0asbl
MaTepUaIbHON KYJIbTYPhI, PEIICHUH I100abHBIX MTPOOJIEM YCTOMUHUBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, DJHEPre€TUUYECKOM, TNHUIIEBOM M IKOJIOTMYECKOMN
0€3011aCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00€CTICYCHUH YCIOBHUH YCIEITHOTO TPY/a 1
HKOJIOTUYECKU KOM(POPTHOM JKU3HU KaXKIO0T0 UJieHa 00IIEeCTBAa;

€CTECTBEHHO-HAYYHOM IPAaMOTHOCTH: MOHMMAaHMS CYLIHOCTH METOJ0OB IO3HAHU,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH MCTOIL30BATh MOTy4aeMbIe
3HAHMS JUTsI aHAIN3a U 00 BSICHEHHUS SIBIICHUN OKPYKAIOIIEro MUPA U MTPOUCXOASIINX
B HEM M3MEHEHUH, YMEHUS JIeJlaTh 000CHOBAHHbBIC 3aKJIFOUCHHS HA OCHOBE HAYYHBIX
(haKTOB U UMEIOIIMXCS JAHHBIX C IEIbI0 TTOJIYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEILHO HMCITOJBb30BaTh XMMHYECKHE 3HAHUS AJI1 pCIICHUA
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX

HHTCPECCA K ITIO3HAHUIO U HUCCIEeA0BATCIbCKOMN ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY ITOJTYYEHHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C )KH3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pas3lIWyHBIX cdepax NpodecCHoHATEHON
NESATCTLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS yU€OHOTO MpeaMeTa « XUMHUSA» Ha YPOBHE
CpeaHero oo1ero o0pa3oBaHUs BKIOYAKOT:



3HAYMMBbIC TUISt dbopmupoBaHUs MUPOBO33PEHNUS oOyyJaroumxcs
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCaJbHbIC y4eOHBbIC JeHCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
peryJISITUBHBIC), obOecrieunBaroIIe dbopmMupoBaHue (byHKITMOHATILHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETEHITUN 00yJaroITuXCs;

CHOCOOHOCTh OOYYAIOIIMXCSl HCIIOJIb30BATh OCBOEHHBIE MEXJIUCLUUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble yueOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MGT&HpGI{MGTHBIC PE3YJIbTAThI OTPAKAIOT OBJIAJACHUC YHUBCPCAIIbHBIMHU y‘{e6HBIMI/I
IMO3HAaBaTCIbHBIMH, KOMMYHHKATUBHBIMHA U PCTYJIISITUBHBIMHA I[CﬁCTBPISIMH.

OBinajieHre YHUBEPCATbHBIMU YUEOHBIMH MO3HABATEILHBIMU JCHCTBUSIMU:
1) 6a30BbIC JIOTUYCCKUE ICHCTBUS:

CaMOCTOATENBbHO (POPMYIHPOBATH U AKTYAJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

ONpCACIIATh HEIU ACATCIbHOCTH, 3a1aBas ImapaMETpPbl 1 KPUTCPUHU UX JOCTUKCHUS,
COOTHOCHUTDB PEC3YJIbTAThI ACATCIIBHOCTHU C IIOCTABJIICHHBIMH LICTISIMM

HCIIOJIB30BATh ITPHU OCBOCHU U 3HAaHUU HpI/IéMBI JOTNYCCKOT'O MBINIJICHUS — BBIACIIATH
XapaKTCPHLBIC ITPU3HAKU MMOHSITHI 1 YCTAaHABJIMBATb UX B3aUMOCBA3b, UCII0JIb30BAaTh
COOTBCTCTBYIOIIHC ITOHATHUA OJIA 00BACHEHUS OTACIbHBIX (I)aKTOB u HBHCHI/IfI;

BBHIOMpATh OCHOBAHUSI U KPUTEPUM IJIs1 KJIacCU(UKAIMU BEIIECTB M XUMHYECKUX
peaKIuu;

YCTaHABJIMBATb MPUYINHHO-CICACTBCHHBIC CBA3N MCKY U3YHACMbIMH ABJICHUAMU,

CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, IENYKTUBHbIC, 10 AHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEYUS B PACCMATPUBAEMBIX SIBJICHUSIX,
(GhOopMyTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTh B TMPOIECCE IO3HAHMS, HCIOJIb3YEMblE B XHMHH CHMBOJUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBBIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUN



3HAK (CUMBOJI) DJIEMEHTA, XUMU4ecKkas (popmyiia, ypaBHEHHE XUMUYECKON peaKkIuu
— TIpU PEIICHUH YYCOHBIX TO3HABATEIHHBIX W MPAKTHUECKUX 3aaad, MPUMEHSTH
Ha3BaHHbBIC MOJICTIbHBIC MPECTABICHUS ISl BBIABICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a30BbIC UCCIIEAOBATEILCKUE ICHCTBHS:
BJIaJIETh OCHOBAMH METOJIOB HAYyYHOTO MO3HAHMS BEIIECTB U XMMUYECKUX PEAKIIUH;

q)OpMy.TII/IpOBaTB OCJIN W 3aaa49u HMCCIICOOBAHMA, HUCIIOJIB30BATH IIOCTABJICHHBIC U
CaMOCTOATCIIBHO C(i)OpMy.TII/IpOBaHHI)Ie BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITIO3HAHUA
U OCHOBBI I CI)OpMI/IpOBaHI/IH TAIIOTC3bI 110 IIPOBCPKEC IIPABHUIIBHOCTHU
BBICKA3bIBACMBIX CY)KIIGHPIﬁ;

BJIQJICTh HaBbIKAMU CAaMOCTOSATEIILHOTO IJIAHUPOBAHUS U TIPOBEICHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPILIECHCTBOBATH YMEHHMsI HaOJI0aTh 3a XOJOM Mpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJibTar, POpMyIHpPOBaTH 000OLIEHUS U
BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIEIOBAHUS, COCTABISAThH
000CHOBAaHHBIN OTUYET O MPOJIETaHHON paboTe;

pUOOPETATh OMBIT YYEHUYECKON UCCIEI0BATEIbCKON U IPOEKTHOM e TENbHOCTH,
IPOSIBIISATE CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOHUCKY METOJIOB
peleHns MPAaKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIUYHBIX METOJ0OB ITO3HAHUSL.

3) paboTa ¢ uHdopmanuei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHMKAX MHPOPMALMH (HAYYHO-TIOMYJIIpHas
JUTEpaTypa XUMHUYECKOIO COJEpKaHWs, CIPaBOYHBIE IMOCOOHUSA, PpPECypcChl
WuTepHera), aHanmu3upoBaTb HWHGOPMALUIO pa3IUYHBIX BHUAOB U  (PopM
IIPEICTABIICHHUS], KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTB;

(bopMyIHUpPOBATH 3aMPOCHl U MPUMEHSITH PA3JIMYHBIC METObI MPU TMMOUCKE U 0TOOpPE
uH(popMaIuu, HEOOXOIUMOM NJisi BBITIOJIHEHUS YYEOHBIX 3a7ad ONpenel€HHOTO
THUIIA;

npuoOpeTaTh  OMBIT  HMCIOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHN U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAbHYIO (HOpMYy MpencTaBieHHUs WHGOpMaLUU
(cxembl, rpaduKu, AUArpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);



UCII0JIb30BaTh HAYYHBINA SI3bIK B Kaue€CTBE CPEJCTBA MpHU padOTe C XUMHUYECKOU
uHbOpMaIuel: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHUECKHE)
3HAKU U CUMBOJIbI, (hOpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

HUCIIOJIB30BAaTh )41 HpCO6pEl3OBBIBaTB 3HAaKOBO-CHMMBOJIMYCCKHEC cpeacrBa
HarjsiaHOCTH.

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHU KOMMYHHKATHBHBIMHU I[GﬁCTBI/IHMPII

3a1aBaTb BOIIPOCHI IIO0 CYHICCTBY O6CY)KI[3€MOﬁ TCMBI B XOJAC Juajiora /U
AUCKYCCHUH, BBICKAa3bIBATb HnJacu, q)OpMYHI/IpOBaTB CBOH MMpCaJIOKCHUA
OTHOCHUTCIIBHO BBIITOJIHCHUA HpGIIJIO)KGHHOﬁ 3aJa4u,

BBICTYIIaTh C TPE3EHTAllMei pe3yJbTaTOB I103HABATEIBHOM JEATEIbHOCTH,
MIOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHIECKOW PaOOThI 1O MCCIICOBAHUIO CBOWCTB
M3Y4aeMbIX BEIECTB, peaTn3alud y9eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

OBinaJieHHE YHUBEPCAIbHBIMU PETYISATUBHBIMU AEHCTBUSIMU:

CaMOCTOSATENILHO IUTAHUPOBATh H  OCYIICCTBIISTH CBOIO  IMO3HABATEIHHYIO
NEeATEeILHOCTh, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJrOPUTM JCUCTBUN TpHU
BBITIOJIHEHUHM YYEOHBIX U HCCJIEAOBATENbCKUX 3a7a4, BBIOMpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOCH JIEATEIHPHOCTH Ha OCHOBE CaMoOaHaim3a |
CaMOOILIEHKH.

MNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC
[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMush» OTpaXkaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN O XUMHYECKOU COCTABIISIONICH €CTECTBEHHO-
HAay4YHOM KapTUHbI MHpA, POJM XHMHUU B I[IO3HAHUU SBICHUN MpPUPOABI, B
GbOpMHpPOBAaHUM MBIIUIEHUS M KYJIbTYpbl JUYHOCTH, €€ (yHKIHMOHAJIHLHOU



I'paMOTHOCTH, HCO6XOI[PIMOI>1 AJIA pCIICHUA MPAKTHYCCKUX 3ada4 U 9KOJIOTHYCCKHU
000CHOBAHHOTO OTHOIIICHMS K CBOCMY 310POBbBIO U HpHpOI[HOﬁ Cpeac;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOPasi BKIIFOUYAET: OCHOBOIIOJArarolne
MOHATUS (XUMHYECKUN JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa,
BAJICHTHOCTb,  DJICKTPOOTPUIIATEIHOCTh, XHUMHYECKass CBfA3b, CTPYKTypHas
dbopmyna (pa3BEpHyTas W COKpamEHHAas), MOJIb, MOJIApHAs Macca, MOJIAPHBIH
O00BEM, YTIEPOJIHBIN CKeNeT, (PYHKIUMOHAIbHAS Tpymmna, pagukal, H30Mepus,
WU30MEPBI, TOMOJIOTMYECKHM psii, TOMOJOIH, YIJIEBOAOPOABL, KHUCIOPOI U
a30TCOAEPKAIME COCAUHEHHS, MOHOMEp, IMOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMsI); TEOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHHN S3bIK XUMHU, MUPOBO33PEHUYECKHUE 3HAHUS,
JeXale B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SABJICHUHM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAHUU BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JeATETbHOCTU YEJIOBEKa,;

C()OPMUPOBAHHOCTb YMEHUN BBIABIATH XapaKTEpHbIE MPU3HAKU TOHATHUH,
yCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHSITHUS NpPHU
OMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

chOpPMHPOBAHHOCTh YMEHHUM UCIOJIb30BaTh XHUMUYECKYI) CHMBOJIUKY ISt
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUW XUMHUYECKUX PEAKIUH,
M3rOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKUX BEUIECTB [JIs WUIKOCTPALIMU HX
XAMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

chOpMUPOBAHHOCTh yMEHUW YyCTaHABIWMBATh MPUHANIC)KHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OMNpeIeIEHHOMY
KJIacCy/Tpynne COoeqUuHEHUN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOAEpPKAIIUe
COCJIMHEHHS, BBICOKOMOJICKYJISIPHBIC COEJUHEHMsI), JlaBaTh WM Ha3BaHUS IIO
cucremarnueckoi HomeHkiarype (IUPAC), a Ttakke NmpuBOAUTH TpUBHUAJLHBIE
Ha3BaHMs OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATWJICHTJINKONb, TIHIEPUH, (eHosl, (HOopMalbIeTH, aleTaabIeTHl, MypaBbIUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTa, TJIF0K03a,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIIHH);

c(OpMUPOBAHHOCTH YMEHHUS OTIPEAEIATH BUJIbI XUMHUECKOM CBSI3U B OPTaHUUECKUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);



ChOPMHPOBAHHOCT, ~YMEHHUSI NPUMEHSATH TOJIOKEHUS TEOPUU  CTPOCHMUS
opranuueckux BemniectB A. M. byTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHM XapaKTepPU30BaTh COCTaB, CTPOEHHUE, (PU3HUECKHUE H
XUMHUYECKUE CBOMCTBA THUIHUYHBIX MPEACTABUTENICH pPa3IUYHBIX  KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STHICH, IPONUJICH, alleTUiIeH, OyTanuen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIIECHTJIUKOIb, TIUIEPUH, PEHOI,
aleTanbAeTU, MypaBbUHasl U YKCYCHAsl KMCIIOTBI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAasl KHCIJIOTa), WLTIOCTPUPOBATh F€HETUYECKYIO CBSI3b MEXKIAY HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHUMHUYECKHUX PEAKUUNA C UCIOIb30BaHUEM

CTPYKTYPHBIX (OpMYT;

C(OPMUPOBAHHOCTb YMEHMSI XapaKT€pPU30BaTh HCTOUYHUKU YTJIIEBOJOPOIHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJyb), CIOCOOBI HX NEPEPAOOTKU U MPAKTUUECKOE
IPUMEHEHUE IPOAYKTOB IepepaboTKu;

c(hOpMHUPOBAHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMUYECKUM YPABHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM MPOJYKTAa PEaKIHUH IO
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX BEIIECTB HWJIU
MPOAYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHMM 00 OCHOBHBIX METOJax
HAYyYHOTO T[IO3HAHMS, HCIOJB3YEMBbIX B XHUMHUHM TPU HU3YUYECHUM BEUIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJIt0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJIb30BaTh CHUCTEMHBIE XWUMHYECKHE 3HAHUS Uil TPUHATUS PELICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHCHUEM;

c(hOpMHPOBAHHOCT, YMEHUW COOJIOJATh MpaBUjia TOJIH30BAHUS XHUMHYECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBIOJTHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHM  IUIAHUPOBaTh H  BBIIOJHITH  XUMHUYCCKHM
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyYEHUE
STUJICHA U U3YUYEHHE €TO CBOMCTB, KAUECTBEHHBIC PEAKIIUN OPraHUYECKUX BEIIECTB,
JeHaTypalus OeIKOB MPU HAarpPEBAHUHM, LIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUU
C TMpaBUJIaMU TEXHUKU OE€30MaCHOCTU TMpU OOpallleHuH C BEIIeCTBAMU H
7a00paTOpHEIM  O0OpPYAOBAaHHWEM, TMPEACTABIATh  PE3YyJbTaThl XUMHUYECKOTO



DKCIIEpUMEHTa B (OpMEe 3aluCH ypaBHEHUH COOTBETCTBYIOLIUMX pEAKIUN U
(GbopMyIUpPOBaTh BHIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

COPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aAHAIM3HPOBATh  XUMHYECKYIO
uHpOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, IuTepHeT u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHU COOTIOAATh MPABIIIa SKOJOTUIECKH 1EeTTIECO00Pa3HOTO
MOBEJCHUSI B OBITY W TPYMOBOH JCATEIHHOCTH B IIEJISIX COXPAHEHUS CBOETO
3JI0POBbBSI M OKPYIKAIOIIEH MPUPOTHOMN CPEe/Ibl, 0CO3HABATh OMMACHOCTH BO3JICUCTBUS
Ha >KMBBIC OPTaHU3MBI OMPEACIEHHBIX OPTaHWYECKUX BEIIECTB, TTOHUMAS CMBICI
nokazarens [IJIK, moscHiTs Ha mpuMepax CcmocoObl yMEHBIICHUS U
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OpPTaHU3M YEJIOBEKA;

JJI1 o6yqa}011mxc;1 C OI'paHHYCHHBIMH BO3MOXXHOCTAMH 3I0pPOBbLA: YMCHHUC
INPpUMCHATb 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX MCTOAAX IIO3HAHHA BCHICCTB H
XUMHUYCCKHUX SIBJ'IGHI/II)'I;

JUISL CJIETIBIX M CIA0OBUISAIIMX OOYyYaroIIMXCsl: YMEHHUE HCIIOJIb30BaTh peibeHO-
TOYEUYHYI0 cucteMy o0o3HaueHui JI. bpaiins i 3anucu XumMuueckux (Gpopmyi.

11 KIIACC

[IpeameTHble pe3yibTaThl OCBOEHUSA Kypca «OOLas U HEOpraHWYecKas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O XUMHUUYECKON COCTaBJISIFOIIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpA, POJU XHUMHU B I[IO3HAHUU SIBJICHUM MPUPOMABI, B
GOpMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €€ (YHKIIMOHAILHOMN
TPaMOTHOCTH, HEOOXOUMOM MJIsi PEIICHUS] MPAKTUICCKUX 3a71ad M DKOJIOTHUECCKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpefe;

BJIAZICHUE CUCTEMOU XUMUYECKUX 3HAHUM, KOTOPAs BKJIIIOYAET: OCHOBOIIOJIATAOIINE
MOHATHS (XMMHYECKUN 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3IEKTPOHHBIC OpOUTAIH
aTOMOB,  HMOH, MOJIEKyJa, MOJb, MOJISIpHBIH  00BEM,  BAJICHTHOCTD,
AJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas CBSA3b (KOBaJIEHTHAs,
WOHHAs, MeTaJUIMYeCKas, BOJIOPOJIHASI), KpUCTANIMYECKass pemérka, THUIIbI
XUMHUYECKUX peaxkiuu, pacTBop, AJIEKTPOJIUTHI, HEJJIEKTPOJIUTHI,
DJIEKTPOJIUTHYECKAST JIUCCOLIMALNSA, OKHUCIIUTENb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKOM pPeaKlMi, XUMHUYECKOE€ PABHOBECHUE); TEOPUU U 3aKOHBI (TEOpus



AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPAaHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALICHUS SHEPTUH
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE ITOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SBJICHUM, (PAKTOJOTUUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUN M 0€30MMaCHOM HCIIOJB30BAaHUU BOKHEHUIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIBHOCTH YEJIOBEKA,;

cOPMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTepHbIE MPU3HAKU TOHSTHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHITHUS MpU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MpPEBpaICHUM;

C()OPMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XHWMHUYECKYH0 CHUMBOJIMKY  JUIS
cocTaBieHUs (GOpMyJ BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX peaklui,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBuagbHble Ha3BaHUSI OTACIbHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblid Tra3, YIJIEKUCIbIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHUU ONPEACISITh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHHUAX PA3IMYHOrO COCTABAa, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THIT
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYyJspHas,
HMOHHas, METAUIMYECKAs ), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIMHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUHN YyCTaHABIMBATh MPUHAIICKHOCTh HEOPTaHUYECKUX
BEII[ECTB 0 MX COCTaBY K OMpPEACNIEHHOMY KJIAcCy/TPYyIIe COSNMHEHHM (ITPOCThIe
BEI[ECTBA — METAJUIBI M HEMETAJIbI, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEPHbIE
TUAPOKCHUBL, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PACKPHIBATH CMBICT TEepHOoAuYecKoro 3akona JI. .
MenzeneeBa U I€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO U
IPOrHOCTHYECKYIO (DYHKLUU;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJICKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKUX 3JIEeMEHTOB |—4 mepuonoB llepuoanueckoid CHUCTEMbI XUMHUYECKUX
anemeHtoB J[. . MenpaeneeBa, WUCHONB3ysl MOHATHA «S-, P-, O-3JCKTPOHHBIC
opOuTaNny», «IHEPreTUYECKUE YPOBHM», OOBICHATh 3aKOHOMEPHOCTH WM3MEHEHMS
CBOMCTB XMMHYECKHUX D3JIEMEHTOB M HUX COCAMHEHMH MO MEepuojaM M TpyImnam
[Tepuoauueckont cucteMbl XuMH4eCKUX diieMeHToB /. 1. Menneneena;



c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKJYy HEOPraHWUYECKUMHU BEIIECTBAMHU C
MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

c(OPMUPOBAHHOCTh YMEHHS KIACCU(PHUIIMPOBATH XUMHUUYECKHE PEAKIUH TI0
pa3IMyYHBIM TpHU3HAKaM (YUCIY U COCTaBy pEarupyrolux BEHIECTB, TEIIOBOMY
3pdeKTy peakiui, U3MEHEHUIO CTENeHEW OKUCICHUS IJIEMEHTOB, 00paTUMOCTH
peaKklny, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUW COCTABJIATh YPAaBHEHUS PEAKIMI Pa3IUYHBIX THUIIOB,
IOJIHBIE M COKpAIIEHHbIE YpPAaBHEHUS peakUuil HOHHOIO OOMEHa, Y4YWUThIBas
YCJOBUS, IIPU KOTOPBIX 3TU PEAKIIMHU UAYT 10 KOHIIA,;

chOPMHUPOBAHHOCTh ~ yMEHHUM  TIPOBOJMUTH  PEAKIUH,  IOJTBEPKIAOIIHEC
Ka4eCTBEHHBI COCTaB PAa3JIMUHBIX HEOPraHWYECKHWX BEIIECTB, PACIO3HABATH
ONBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BCIICCTB;

c(hOpMHUPOBAHHOCTH YMEHUH paCKpbIBATh CYIIHOCTb OKHCJIUTECIILHO-
BOCCTAHOBHUTEIBHBIX PEAKIMK MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATHUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBACHITH 3aBUCHMOCTh CKOPOCTH XHUMHYECKOU
peaKkiuu OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeITHero Bo3aeicTBus (nmpunnui Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMUYECKHE TTPOLIECCHI, JICXKAIIIHE B
OCHOBE TIPOMBIIIJIEHHOTO TMOJYyYEeHUS CEPHOM KHCIOThI, aMMHaKa, a Takxke
c(hOpMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIMX Hay4YHBIX MPUHIMUIAX U
AKOJIOTHYECKUX MPOOJIeMaX XMMUIECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BHIYUCIIEHUS C UCTIOJIb30BAHUEM MOHSATHS
«MaccoBasi JOJIsl BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHUW Ta30B IpHU
XUMHUUYECKUX PEaKIUsIX, MAacChl BEIIECTBa WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIIOBOTO 3((eKTa peaKkIui Ha OCHOBE 3aKOHOB COXPAaHCHHS MacChl
BEUIECTB, MPEBPALIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh, YMEHUW COOJIOJATh MpaBUJia IOJIH30BAHUS XHUMHYECKOU
nocyAod M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpalieHus C



BCIICCTBAMHU B COOTBCTCTBHU C HMHCTPYKOUAMH II0 BBIITOJTHCHHIO J'Ia60paTOpHI>IX
XUMHWYCCKUX OIIBITOB,

chOpPMHPOBAHHOCT, YMEHHMM  IUJIAHUPOBaTh M BBIIOJHATH  XUMHYECKHM
AKCIIEPUMEHT (pa3jioKEHUE MEPOKCUIA BOAOPOJAa B MPUCYTCTBHM KaTalau3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKlvy,
peakiy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
TeMam «Metaiey U «Hemeramib») B COOTBETCTBUM C TMPAaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpaIllEeHNHU C BELIECTBAMH U J1a0OpaTOPHBIM 000pYA0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHUH COOTBETCTBYIOUIUX PEAKIUI U (POPMYIHUPOBATH BHIBOJBI HA OCHOBE 3THX
pEe3yIbTaTOB;

COPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  AHAIU3UPOBATH  XHMHYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUI COOJIIOAATh IPaBUJIa SKOJOTHUECKHU 11€JIeCO00pa3HOTO
MOBEJICHUSI B OBITY W TPYAOBOM MACSATEIBLHOCTH B IEISAX COXPAHEHUS CBOETO
310POBbSI U OKPYIKAIOIIEH IPUPOJHON CPEJIbl, 0CO3HABATH OMACHOCTh BO3JACHUCTBUS
HA JKMBBIC OPTraHU3MBbI OIPEICIEHHBIX BEIIECTB, MOHUMAas cMbICH TTokaszaress [1JIK,
MOSICHATh Ha MIPUMEpax CIocoObl YMEHBIIICHUS M MPEAOTBPAICHUS UX BPEIHOTO
BO3JCHCTBHUS HA OPTAHU3M YEJIOBEKA;

JUIE  OOydYaromuxcsi ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS: yMEHHE
MPUMCHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX ITI03HAHWS BEIICCTB U
XUMHUUYCCKHUX SIBJICHUM;

JUTSL CTIETIBIX M CIIA0OBWISIIMX OOYYAIOIIMXCSA: YMEHUE HMCIOJIb30BaTh PebeHO-
TOYEUHYI0 cucTeMy o0o3HaueHud JI. bpaiins ang 3anucu Xxumuueckux Gpopmyi.



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

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

OKCIEpUMEHTAIBHBIE METObl M3yYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuM (IUJIaBJieHUuEe, OOyTIMBAHUE U TOPEHNUE).

Yriaesogopoasl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

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

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUS U HUTPOBAHUS), NTOJIYUYEHUE U MPUMEHEHHE. Tomyon:
cocmas,  cmpoenue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenenue. TOKCUIHOCTh ApEHOB.



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

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIH
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3y4YEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEICHHUE PAKTHYECKOW PAOOTHI: MOJYyUYEHHUE STUJIEHA U U3yUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

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

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJIA M ATAHOJIA HA OPTaHW3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M 4enoBeka. [[pumeneHne ramuepuHa u STUIECHTJINKOJIS.

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

Anpneruibel U Kemouwvl. DopManblaerus, —aneTanbACTHN:  CTPOECHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (pEaKIIMU OKUCICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCTIOT, PeakIus dTepudukaiun), noayueHue u npuMenenne. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX 2hupoB. XKupsl. ['maponus xupos. [Ipumenenne xxupoB. buonorndeckas
POJIb KUPOB.

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




MOJIEKYJIbl, (PU3HUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctanoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heuono3bl.  Pu3NUecKue M XHMHYECKHE CBOWCTBA Kpaxmana (TUOpOJIu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KauYE€CTBEHHBIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJIa
okcusmiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHHUE MMPAKTUUECKON pabOThI: CBOMCTBA 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 IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

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

benkun kak NOpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHud. IlepBuunas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0/ICHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OelIKOB 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 COEAMHEHUN —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanys MeXIpeIMETHBIX CBSA3EH IPU U3YUYEHUHM OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TTOHATUS: SBJICHUE, HAYYHBIA (haKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUYECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJE3HBIE UCKONAEMbIE, TOILIUBO,
pecypchl.

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

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DNEKTPOHHAS KOH(PUTYpAIUS ATOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHUMHUYECKHX D3JIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. TUIMbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

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

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

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnekrponutuyeckas auccounanusi. CuiapHble U ciialble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XUMHYECKHX 3yieMeHTOB Jl. .
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TOMOILBIO YHUBEPCATHOTO MHUKATOPA, PEaKIIMU HOHHOTO 0OMEHa), MPOBEACHHUE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM MTOHATHS «MACCOBast JOJIA
BEILIECTBAY.

Heoprannuyeckasi xumus

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

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

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuogmyeckont cucteMe XMMHYECKHUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEWIIUX METAIOB (HATpPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB U HUX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpa3l0OB HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMNBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurlie 3amaun.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KM3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX  ITPOMBIIIJICHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl U AJIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
MMOBCEHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3ed MpU  HU3YUYCHUH  OOmmer U
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSTHUS: HAy4YHBIN (DAaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHD, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpaIbl, TOPHBIC MTOPOJBI, TOJIE3HbIC UCKOTIAeMbIE, TOILIMBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPErnapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTepHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.






TEMATHYECKOE INTAHUPOBAHUE
10 KITACC

KounvecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U (uudpoBbie)
n/m | TeM NPOrpaMmbl Bcero K/P /P o0pa3oBaTe/bHbIE
pecypcsl

PA3EJI 1. TeopeTnueckue 0OCHOBbI OPraHMYECKOH XUMHUHU

IIpenmer oprannueckoin

P T P https://orgchem.ru/

xuMuu. Teopus CTpoCHHs N

11 P P . 3 DJEeKTPOHHBINA yuyeOHUK

OpPraHUYECKUX COSAMHEHUN .
OpraHUYeCKON XUMUU
A. M. bytneposa
UTOTO 3
PA3JAEJIL 2. YriaeBoaopoasbl
https://orgchem.ru/

21 IIpenenpHbIe yraeBoa0pOIb! 2 ONEeKTPOHHBIN y4eOHUK
— AlIKaHBI OpraHUYeCcKON XUMUU
HenpesiebHsie https://orgchem.ru/

2.2 YTJIEBOIOPOAbI: ANKEHBI, 6 1 OMEKTPOHHEIH y1eOHUK
ATKAHEHBI, ATKUHEI OpraHUYeCKON XUMUU

https://orgchem.ru/

23 ApOMaTHYCCKHE 2 ONEeKTPOHHBIN y4eOHUK
YTJIEBOIOPOABI OpraHUYeCKON XUMUU
[IpupoHbIe HCTOYHUKH https://orgchem.ru/

24 YTIEBOTOPOIOB H HX 3 1 ONEeKTPOHHBIN y4eOHUK
repepaGoTka OpraHUYeCKOW XUMUHU
Hroro mo pazneny 13

PA3AEJI 3. Kucjiopoacoaep:kaiiue oprannieckue coeTnHeHust

https://orgchem.ru/

ONEeKTPOHHBINA yueOHUK

3.1 Cnuptsl. @eHon 3
OpTaHUYECKON XUMUU
https://orgchem.ru/

3.9 Anpneruasl. Kap6oHOBBIC 7 1 DJIeKTPOHHEIH y4eOHHK

KUCTO0ThI. Cll0KHbBIE 3PUPBI

OPraHUYeCKON XUMHH



https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/

3.3

VYrineBonsl 3 1

https://orgchem.ru/

DNEeKTPOHHBIN YUYCOHUK
OPraHU4eCKON XUMHH

Hroro mo pazneny 13

PA3JIEJI 4. A3oTcoaep:kamye opraHu4ecKre coeiMHeHus

4.1

AMuHBI. AMUHOKHACIIOTEL.
benxu

https://orgchem.ru/

DNEeKTPOHHBIN YUYCOHUK
OpraHUYeCKON XUMUU

Hroro mo pazneny 3

PA3JIEJI 5. BoicokoMo1eKyIIpHbIe COeTHHEeHUsI

5.1

[Imactmaccel. Kayuyku.

2
BoiokHa
Htoro no pazneny 2
OBIIEE KOJIMYECTBO HACOB 34 9

I10 ITPOT'PAMME

https://orgchem.ru/

DNEeKTPOHHBIN yUeOHUK
OPraHUYEeCKOM XUMHH


https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/

11 KITACC

Ne HaumeHoBaHue pa3/iesioB U TeM Koanuecrso yacos dyeKkTpoHHbIE (LM pPOBbLIE)
n/n NMPOrpamMMbl Bcero K/P /P o0pa3oBaTe/ibHbIE PeCYpPChI
PA3JEJI 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue atoMoB. [lepuonnueckuit
11 3akoH u [lepuoamueckas cuctema 3 https://resh.edu.ru/subject/29/
' XHMHUYECKHX 3j1eMeHTOB 1. U. POII
MemneneeBa
Crpoenie BemecTsa. MHOrooGpasue https://resh.edu.ru/subject/29/
1.2 4 PO
BEIIIECTB
https://resh.edu.ru/subject/29/
1.3 XUMHUYECKUE PEAKIINU 6 1 1 PDIII
Hroro no pazneny 13
PA3JIEJI 2. Heoprannyeckasi XuMust
https://resh.edu.ru/subject/29/
2.1 Mertainsl 6 1 POIII
https://resh.edu.ru/subject/29/
2.2 Hewmeranst 9 1 1 POIII
CBi35 HEOPTAHHUECKHX I https://resh.edu.ru/subject/29/
2.3 2 POIII
OpraHUYECKUX BEIIECTB
Hroro no paszneny 17
PA3JEJI 3. Xumus 4 :Ku3Hb
https://resh.edu.ru/subject/29/
i X 4
3 AMMS U KU3HD POII
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 9 3

[NPOT'PAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara undgposbie
Tema ypoka Koutposbubie IlpakTnyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl

IIpenmeT oprannyueckoii XuMui, eé

1 P P ’ 1 https://myschool.edu
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoCHHS OPraHUIECKUX

2 coequHenuiit A. M. bytieposa, eé 1 https://myschool.edu
OCHOBHBIC TTOJIOYKEHUS
[IpencraBnenue o knaccuukanuu
OpPraHUYECKUX BEIIECTB.

3 Homenknarypa (cucrematuueckas) u 1 https://myschool.edu
TPUBUAIBHBIE HA3BAHUSI OPTaHUYECKUX
BEILIECTB
AJIKaHBI: COCTaB U CTPOCHHUE

4 . P ’ 1 https://myschool.edu
TOMOJIOTUYECKUM PsiJT
MeraH u 3TaH — npocrenmue

5 P 1 https://myschool.edu
MPEACTaBUTENH AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHE

6 . P ’ 1 https://myschool.edu
CBOMCTBa
OTHUJICH ¥ TIPOIUIICH — MPOCTEHUIITHE

7 P P 1 https://myschool.edu
MIPEACTABUTEH AIKEHOB
[IpakTnueckas padora Ne 1.

8 «ITonyyeHnne >THIEHA U U3YUYECHHUE €TO 1 1 https://myschool.edu

CBOWCTB»




Ankanuensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [Tomyduenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI

https://myschool.edu

10

AJIKHHBL: COCTaB U 0COOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.
AlneTuieH — MpocTenIni
MPEACTaBUTEh AIKUHOB

https://myschool.edu

11

12

Brprunciienus no ypaBHEHHIO
XUMHYECKON peaKiuu

ApeHbl: 6€H3011 U TOTYOII.
Tokcu4yHOCTH apeHOB

https://myschool.edu

https://myschool.edu

13

I'enernyeckas cBS3b yIiI€BOJOPOIOB,
MIPUHAIICKAIINX K Pa3IMYHbIM
KJlaccam

https://myschool.edu

14

[IpupoiHBIE HICTOYHUKHU
YIJIEBOAOPOJOB: MMPUPOIHBIN Ta3 U
MOMYTHBIE HE(PTAHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepaboTKu

https://myschool.edu

15

[IpupoiHBIE HICTOYHUKHT
YIJIEBOAOPOJOB: MPUPOIHBIN Ta3 U
MOMYTHBIE HE(PTAHBIE ra3bl, HEPTH U
MPOJYKTHI €€ nmepepaboTKu

https://myschool.edu

16

17

KonTponbHas pabota mo pazueny
«YTIIEBOAOPOIBD)

[IpenenbHble OIHOATOMHBIE CIIUPTHI:
MEeTaHOoJ U 3TaHoi. BonopoaHas cBs3b

https://myschool.edu

https://onlinetestpad.com/

https://myschool.edu

18

MHOroaromMHsble CIIUPTHI:
STUJIEHTJIMKOJb U TIIMLIEPUH

https://myschool.edu



https://myschool.edu/

19

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nyeckue 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

https://myschool.edu

20

21

22

Anbnerunsl: GopMalbaeTUA U
aleTanpaerul. AeToH
OAHOOCHOBHBIE NpEETbHBIC
KapOOHOBBIE KUCIOTHI: MypaBbUHAs U
YKCyCHasl

[IpakTuueckas padorta No 2.

«CBoiicTBa pacTBOpa YKCYCHOMU
KHUCJIOThI»

https://myschool.edu

https://myschool.edu

https://myschool.edu

23

CreapuHOBas U OJICMHOBASI KUCJIOTHI,
KaK MPEJICTABUTEIIN BBICIIHX
KapOOHOBBIX KUCIIOT

https://myschool.edu

24

25

26

Mpbi1a Kak COJIU BBICHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHIE

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ['uapoau3
CJIOKHBIX 3()UPOB

)KI/IpLIZ ruapoJn3, IpuMCHCHHUC,
Onoyiorunueckas POJIb KUPOB

https://myschool.edu

https://myschool.edu

https://myschool.edu

27

VYTeBoibl: CoCcTaB, KiacCU(pUKAITHSI.
Baxueiimme npeacraBuTeNnu:
TIII0K03a, PpyKTO3a, caxapos3a

https://myschool.edu

28

Kpaxman u nemnronosa kaxk
MIPUPOIHBIE ITOJIUMEPEI

https://myschool.edu




KonTponbHas paboTa mo pazueny

https://myschool.edu

29 «Kucnoponconepxarue ! https://onlinetestpad.com/
OpTraHUYECKUE COCAMHEHUSDY

30 AMUHBI: METUJIAMUH W aHUJIHH 1 https://myschool.edu
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX 1 https://myschool.edu
ounosornueckoe 3HaueHue. [lernTumbt

32 benmicn icax IpHpoHbLe 1 https://myschool.edu
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

33 OCHOBHBIE TIOHATUS XUMHH ) 1 https://myschool.edu
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIE METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 https://myschool.edu
[InacTmaccel, KaydyKkH, BOJJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://myschool.edu/

11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUHN 3J1eMEHT. ATOM.
DnexTpoHHask KOHPUTYpalKs aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucteMa XUMHYECKUX
anemenToB . 1. MenaeneeBa, UX CBI3b
C COBPEMEHHOU TeOpHEeil CTPOCHUS
aToOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XMMUYECKHX 3JIEMEHTOB U MX
COEAMHEHUI 10 TPyNIaM U MePHOIaAM.
3HayeHHe NepUOJUUECKOro 3aKOHa U
CHCTEMbl XUMUYECKUX 31eMeHToB J[. 1.
MeneneeBa B pa3BUTHM HAYKH

CrpoeHue BemecTBa. XuMuieckast
CBSI3b, €€ BUJbl; MEXAHU3MBI
00pa30BaHMs KOBAJEHTHOW CBS3H.
Bonoponnas cBa3b

BaneHTHOCTE.
DneKkTpooTpulaTeabHOCTh. CTEneHb
OKHCIIEHUS. BemecTsa MOJIEKYISIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS

KoanuecTBo 4acoB

Bcero

KonTposbHble
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE

uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://myschool.edu

https://myschool.edu

https://myschool.edu

https://myschool.edu

https://myschool.edu




IlonsTue o AUCHICPCHBIX CUCTCMAX.
HctunHbIC N KOJUIOMAHBIE paCTBOPBLI.
MaccoBas A0JI1 BEHIECTBA B paCTBOPEC

https://myschool.edu

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBSA3b HEOPraHMUECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

https://myschool.edu

Knaccuukanus XuMUYeCKUX peaKiui
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMSI MACChI
BEILIECTB; 3aKOH COXPAHEHHUs U
IIPEBPALCHNS] SHEPTUU TIPU
XMMHYECKHUX PEaKLHAX

https://myschool.edu

10

11

12

13

CxkopocTts peakuuu. O6patumbie
peaknuu. XMMHUYECKOE PABHOBECHE

ITpakTuyeckas pabora Ne 1. «BrnusiHue
pa3NUYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN»

DAEKTPOIUTHYECKAS AUCCOITUAITHS.
[TonsiTHE O BOIOPOAHOM TOKa3aTele
(pH) pactBopa. Peakiuu HOHHOTO
oOMeHa. ['uaponn3 opraHn4eckux u
HEOPTaHWYECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anmexkTponuse
pacrmiaBoB U pacTBOPOB Colieit
Kontponbnas padota mo pasaeny
«Teoperndeckre OCHOBBI XUMHUM»

https://myschool.edu

https://myschool.edu

https://myschool.edu

https://myschool.edu

https://myschool.edu

https://onlinetestpad.com/



https://myschool.edu/

14

15

MerTaminl, UX TOJIOKCHHE B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpoeHus aroMoB. O01mue
(bU3MYEeCKre CBONCTBAa METAJIIIOB

CrtaBel METAJLIOB.

DJIEKTPOXUMHUYECKUH Psijl HAIPSIYKEHUI
METaJJIOB

https://myschool.edu

https://myschool.edu

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kadui, KaJbIlUuH,
MarHui, aJIOMUHUN) U UX COeAMHEHUN

https://myschool.edu

17

18

XUMHUYECKUE CBOMCTBA XpoMa, MEIU U
HUX COeOUHEHUN

XuMH4YecKre CBOMCTBA IIUHKA, JKelle3a U
HUX COeIUHEHUN

https://myschool.edu

https://myschool.edu

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEMe
«Metamab»"

https://myschool.edu

20

HeMeTaJ'IJ'II)I, HUX ITOJIOKECHUC B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://myschool.edu

21

22

dusznyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTponusi HEMETAIOB (Ha IPUMEpe
KHCJIOpo/ia, cepbl, hocdhopa u
yriIepoa)

XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI
U UX COeJUHEHUU

https://myschool.edu

https://myschool.edu




23

XuMHUYECKHE CBOMCTBA a30Ta, pocodpa
U UX COCOUHEHUN

https://myschool.edu

24

25

XUMHUYECKHE CBOMCTBA yIJIEPOa,
KPEMHUS U UX COCIUHEHUI

[IpumeneHne BaXKHEUIINX HEMETAIIOB
U UX COCOUHEHUN

https://myschool.edu

https://myschool.edu

26

O0001Ienre ¥ CUCTEMATH3AMS SHAHUH
o teme «Hemeraine»y. Beruncinenus
[0 YPaBHEHHSIM XUMHUYCCKUX PEAKIIUH U
TEPMOXUMHUYECKUE PACUETHI

https://myschool.edu

27

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIBbHBIX 3314 10 TEME
"Hemerannsl"»

https://myschool.edu

28

29

30

KontponbHas padoTa mo remMam
«Metambs 1 «Hemetamibny

HeOpFaHI/I‘leCKI/IC " OpraHUYCCKUC
KHCIOTHEI. HeOpFaHI/I‘leCKI/Ie n
OpraHU4Y€CKUC OCHOBAHUA

AM@oTepHbIE HEOPTAaHUYECKUE U
OPraHUYECKHUE COCIUHEHUS.
['eneTnueckas cBsA3b HEOPraHUYECKUX U
OPraHUYeCKHUX BEIIECTB

https://myschool.edu

https://onlinetestpad.com/

https://myschool.edu

https://myschool.edu

31

Ponb xuMnu B o0ecrieueHuu
JKOJIOTUYECKOM, SJHEPIreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTHHU
MEIUITUHEI

https://myschool.edu



https://myschool.edu/

[IpencraBnenus 00 0OMUX HAYYHBIX

32 MIPUHITUATIAX TIPOMBIIIIEHHOTO 1 https://myschool.edu
MIOJTyYCHHS BYKHEHTIIMX BEUICCTB
33 YesnoBek B MUpE BEILIECTB U MaTEPHAIIOB https://myschool.edu
34 XUMHS ¥ 3J0POBbE YEIIOBEKA https://myschool.edu
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 10 xmace/ I'a6puensia O.C., OOmecTBo ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe obuiectBo M3naTeancTBo
«IIpocBemienue»

» Xumus, 11 xkmace/ I'abpuensa O.C., O01mecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «JIPODAY; AxiinonepHoe obiectBo M3narenscTBo

((HpOCBGHIGHHG»

METOANUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumus Metoandeckoe nocodrie — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMus B TECTaX, 3aa4yax,
ynpaxkHenusx. 11 xkmace» — M.: lpoda, 2023 ron.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposbHbIE ¥ TpOBEepOUHbIE pabOThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'adbpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
HacronpHas kaura juis yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronbnast kaura nmst yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I".OctpoyMoBa «3agauu 1o XuMuu 1
croco0sI ux pemeHus» - M.: «Jlpoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc moypoydHble MIaHbI [0 Y4EOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpaay Yuurens 2018ro.

8. M.A.Pa6oBa, Y.FO.Hesckas, P.B.JInnko «Tectsl mo xumuu 11 kmacey, - M.
Ok3amen, 2019r.

9. O.C.I'abpuenss, N.I".ocTpoyMOB « XUMUYECKHI SKCIIEPUMEHT B 1IKoJje 11

kiacey; - M.: Ilpoda. — 2019 rox



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru TI'azera « Xumus» u cailT s yuurens «51 uay Ha ypok
XUMHUU

http://him.1september.ru Eaunas xomnekuus LOP: [IpeameTHas KoyuieKus
«XUMUSD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HBIC
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
nopraia

https://resh.edu.ru/ POIII

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas ouMIraa mKoJIbHUKOB [0 XUMHH

http://chem.rusolymp.ru Opranndeckast XUMHS: JISKTPOHHBIA YISOHUK IS
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SJICKTPOHHBIN YICOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJUTSIDK: XUMHUSI
http://www.chemistry.ru JlucraHimoHHast OJIMMITHA/(A IT0 XUMHH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOCKT
https://stepenin.ru/tasks/9-lines 3amanust OI'D o xumuu 9 knacc
https://vk.com/club193731091 O6pa3oBaTenbHbIi ¢uienMos "XuMuaum qoMa
BmecTe"

https://vk.com/himiyadlayavseh Xumus mist Bcex
https://vk.com/club151232741 Xumus ¢ Hys

https://vk.com/sirius.courses Cupuyc. Kypcsi

https://onlinetestpad.com/ KoncTpykTop TecToB

https://www.chemrise.ru/ Tperaxkep 1Mo XuMuu
http://schoolchemistry-by.abrbus.ru/ IllkonsHas XUMuUS
http://www.hemi.nsu.ru/ Xumusi. O0pa3oBaTeIbHBINA CAUT /IS IIKOJIBHUKOB
http://www.chemworld.narod.ru/referance.html CripaBoyHuK M0 XUMHUH



https://resh.edu.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
https://stepenin.ru/tasks/9-lines
https://vk.com/club193731091
https://vk.com/himiyadlayavseh
https://vk.com/club151232741
https://vk.com/sirius.courses
https://onlinetestpad.com/
https://www.chemrise.ru/
http://schoolchemistry-by.abrbus.ru/
http://www.hemi.nsu.ru/
http://www.chemworld.narod.ru/referance.html




