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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHMM Ha YpPOBHE cpeaHero ooOmiero oOpa3oBaHus pa3zpaboTaHa Ha
ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3oBanuu B Poccuiickoii
Qenepauun», TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUA (enepanabHO 00pa3oBaTeNbHON
nporpaMmbl  cpeaHero obmero ob6pazoBanusi (DPOII COQO), mnpeacTaBIEHHBIX B
denepaibHOM rocynapcTBeHHOM oOpasoBatenbHOM ctanaapre COO, ¢ yuérom Konueniuu
npernojaBanus ydyeOHOro mpenMera «XuMHUS» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickoit ®enepanuu, peaqu3ylolMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOrpaMMbl, U
OCHOBHBIX NoJIokeHn «CTpateruu pa3Butus Bocnutanus B Poccuiickont denepanuu Ha
nepuoa a0 2025 roga» (Pacnopsxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe NporpaMMbl MO XUMHH, K OINpPEACICHHUIO 00Ien
CTpaTeruu OOy4YeHHs, BOCIUTAaHUS M pPa3BUTHUA OOYYAIOIIMXCA CPEICTBAMU Y4EOHOTrO
npenmera «Xumus» st 10—-11 kiaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHIIENTYajbHbIE
nosoxxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJleH, coaepkKaHus, PEe3yJbTaTOB
oOy4deHus 1 TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHEe, TOJIy4aeMO€ BBITYCKHUKaMHU 00I11e00pa3oBaTeIbHOM
OpraHu3allid, SBISIETCA HEOThEMJIEMOM dYacThl0 HUX 00pa3oBaHHOCTH. OHO CIYKHT
3aBEpIIAOIIMM TANOM peaju3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE KITHOYEBBIX
[IEHHOCTEW, MPUCYIIMX IEJOCTHON CHUCTEME XHMMHUYECKOro 00pa3oBaHUS. DTH LEHHOCTH
KacaroTcsl TO3HAHUS 3aKOHOB MIPHUPObI, POPMUPOBAHMSI MUPOBO33PEHUS U 00IIEH KYJIbTYphl
YeJIoBeKa, a TaKKe ODKOJOTWYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/0POBBIO H
npupoaHoi cpene. Peanmusyercss xumuueckoe oOpa3zoBaHuE OOY4YaIOIIMXCA Ha YpOBHE
CpelHero o0Iero o0pa3oBaHusl CPeACTBAMHU yU4eOHOTO mpeaMera «XUMHUs», COAepKaHue U
MOCTPOCHHE KOTOPOTO OMpENENIEHBl B MporpaMMe Mo XMMHH € Y4E€TOM CHEIU(PUKH HAYKH
XUMHH, €€ 3HAUCHHUS B MO3HAHUU MPUPOJBI U B MaTePUAIBHON KM3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX IIeJIe W MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oomero oopazoBanus B Poccuiickoit deneparum.

XUMHS Kak OJJIEMEHT CHCTeMBbl €CTECTBEHHBIX HAayK HrpaeT ocoOyio poiib B
COBpPEMEHHOW ITMBWJIM3AIlMHA, B CO3JaHWM HOBOW 0as3pl MaTepuaabHOM KyiabTypbhl. OHa
BHOCHUT CBOW BKJIaJ B (DOPMHUpPOBAHHE pPAIMOHATHLHOTO HAYYHOTO MBIILICHHUS, B CO3/IaHUE
[IEJIOCTHOTO MPEICTABIIEHUsI 00 OKPYKAIOIIEM MUpPE KaK O €IMHCTBE MPUPOJIbI M YETIOBEKa,
KoTopoe (GopMupyeTrcss B XMMHM Ha OCHOBE IIOHUMaHHUsS BEIIECTBEHHOIO COCTaBa
OKPYXAIOILIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXAY CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU
Y BO3MOXXHBIMH 00JIaCTSIMH IPUMEHEHHS.

TecHo B3auMOIEWCTBYS C JPYTMMH €CTECTBEHHBIMH HAayKaM{, XHMHS CTaja
HEOTHEMJIEMOI YacCThI0 MHUPOBOM KYJIbTYphl, HEOOXOANUMBIM YCIOBHEM YCIELIHOTO TpyJa U
KU3HU KaXJIoro wieHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa cO3ujaTeibHas, Kak
HayKa BBICOKMX TE€XHOJOTHMH HalpaBlICHAa HAa pELICHHE I100aabHBIX MPOOJIEM YCTOWYHUBOIO
Pa3BUTUSL 4YEJIOBEUECTBA — CBHIPbEBOW, JSHEPreTHYECKOW, MHILNEBOM, HKOJIOTMYECKON
0€30MacHOCTH U OXPaHBbI 3JI0POBbSI.

B cooTBercTBUU ¢ OOMIMMU LEASAMH M NPUHIMIAMU CPEIHEr0 OOLIero oOpa3oBaHUS
conmepxkanne mpeamera «Xumwus» (10—11  kmaccel, 0a30BBIi  ypOBEHb U3YUYCHUS)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOATrOTOBKY OOy4YaronIuxcs,
HEOOXOIMMYI UM Ui BbIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIELIHOIO
BKJIFOYEHHSI B >KM3Hb COLMyMa, NMPOAOLKEHHS OOpa30BaHUs B pa3JIMYHBIX OOJIACTAX, HE
CBSI3aHHBIX HEMIOCPEJICTBEHHO C XUMHMEM.



CocTaBasiomuMy npeaMera «XUMHs» SBISIOTCS 0a30Bble Kypchl — «Opranuuyeckas
xumus» U «OO0mass U HeopraHuyeckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHMM MO0 HEOPTaHUYECKOU XUMUH (C
BKJIIOYEHUEM 3HAHUU U3 00IIeW XUMUU) U OpraHudeckod xumuu. @opMHUpPOBAHUE TAHHOU
CUCTEMBl 3HAHUM MpU HM3YYEHHHM MpeaMeTa O00eCrneYrMBAeT BO3MOKHOCTb PACCMOTPEHUS
BCEr0 MHOI000Opa3us BEIIECTB Ha OCHOBE OOUIUX MOHATUM, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa couepxanuss KypcoB — «Opranuueckas xumus» u «OOmas
HEOpraHWYecKas XUMUs» cPopMUpOBaHa B NPOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO
moAxoJa K M3y4YeHHUIO0 y4eOHOro marepualjia U 00YCIOBJIEHA MCTOPUYECKU O00OCHOBAHHBIM
pPa3BUTHEM 3HAHUU Ha ONPEAEIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKoun
XUMUH BEHIECTBA PpPACCMATPUBAIOTCA Ha YPOBHE KIACCHUECKONM TEOPUU CTPOEHUS
OpraHWYECKUX COEIWHEHHMH, a TAaKK€ Ha YpPOBHE CTEPEOXUMHUUYECKUX M DIEKTPOHHBIX
npe/icTaBleHn 0 cTpoeHuH BeulecTB. CBe/leHrs 00 U3y4aeMbIX B KypCe BEIECTBAX JAI0TCS
B Pa3BUTHH — OT YIJIEBOJOPOJOB /10 CJIOKHBIX OMOJOTMYECKH AaKTHBHBIX coeAuHeHuil. B
Kypce OpPraHMYeCKOW XMMHUU IMOJIYYaloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O
oOmero  oOpa3oBaHUsi MEpBOHAYAJIbHBIE MPEACTABICHUS O XUMHYECKOW  CBA3W,
KJIacCU(UKAIIMOHHBIX TPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHS,
0 XMMHUYECKOHN pEaKLUH.

[Ton HOBBIM YIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBAETCS
U3Y4YCHHBI Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUsS TEOPETUUYECKUU MaTepuan Hu
(akTONOrMYEeCKUEe CBEJCHHUSI O BEUIECTBAX M XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO0mias U HeoOpraHuyeckasi XUMUs» 00YyJarolIuMCsl MPEJOCTABIAETCS BO3MOKHOCTD
OCO3HATh 3HAYEHHE IMEPUOJIUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METOJI0JIOMYECKUX
NO3UIUH, Tiy0)Ke TMOHATh HMCTOPUYECKOE HM3MEHEHHE (YHKIMI STOro 3akoHa — OT
00o01aromei 10 0OBSICHSAIONIEH U TPOTHO3UPYIOIESH.

Enunas cucrema 3HaHUM O BaKHEMIIMX BELIECTBAX, X COCTAaBE, CTPOCHUHU, CBOMCTBAX
U IPUMEHEHUH, a TAKXKE O XUMUUYECKHX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX
npoTeKkaHus JonosHseTcs B Kypcax 10 u 11 kimaccoB ajeMeHTaMu COAEpKaHUS, UMEIOIIUMU
KyJIbTYPOJIOTUUECKU U TPHUKIAJAHOW XapakTep. DTHU 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMHM C JPYTMMH HAayKamH, PacKpbIBalOT €€ pojb B II03HABATEIBHOU H
PAKTUYECKON JeATETHHOCTH YeI0OBEKa, CTOCOOCTBYIOT BOCIIUTAHUIO YBXKEHHS K MPOIIECCY
TBOpYECTBA B OOJIACTU TEOPUH M NPAKTUYECKUX MPUIOKEHUN XUMHUH, IOMOTaroT
BBITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO W JUYHOCTHO 3HAYMMBIX MpoOieMax,
CBSA3aHHBIX C XHMHEH, KPUTHYECKH OCMBICIMBATh WH(OpMAIMI0O W NPUMEHATH €€ s
NONOJIHEHHUSI ~ 3HAHWUW,  PEUICHHS  MHTEJUIEKTYyaJIbHBIX M JKCIEPUMEHTAIBHBIX
UCCIIEIOBATEIbCKUX 3a/ad. B 1enom copepxkanue ydueOHOro mpeamera «XUMHs JaHHOTO
YPOBHS U3y4YEHHs] OPUEHTHUPOBAHO Ha (POpMHUpOBaHME y O0YUAIOIINXCS MUPOBO33PEHUECKOM
OCHOBBI JUIA TOHUMaHUs (UIOCOPCKUX WACH, TaKUX KaK: MAaTepUaIbHOE EIUHCTBO
HEOPraHUYECKOT0 M OPraHu4eCKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHUEM, ITO3HABAEMOCTh NPHUPOJHBIX SBICHUM NYTEM OSKCIIEPUMEHTA U PEUICHUS
MPOTUBOPEYHI MEXKIy HOBBIMU (haKTaMH M TEOPETUYECKUMH TMPEATIOCHUIKAMHU, OCO3HAHHE
pOJIM XMMHUM B PEIICHUH DSKOJIOTMYECKUX TNpodieM, a Takxke MpobieMm cOepexeHus
DHEPreTUYECKUX PECYPCOB, CHIPbS, CO3LaHUSA HOBBIX TEXHOJIOTHM U MaTEPUAIIOB.

B mane peimieHus 3aiad BOCHHUTAHUS, Pa3BUTUSL U COLMAIM3ALUMU O0YYaIOIIMXCS
MPUHSTHIE MTPOTPAMMON MO XUMHUH MOAXOJbI K OIMPEICICHUIO CONEP/KAHUSA U MOCTPOCHUSA
npeaMera MnpeaycMaTpuBaioT  (OPMUPOBAHHME YHHUBEPCAIbHBIX Y4YEOHBIX JEHUCTBHIA,



UMEIONNX 0a30BO€ 3HAYCHHWE /ISl PA3IWYHBIX BHUIOB JEATEIBHOCTH: PEIICHUS MpoliieM,
MOUCKa, aHalu3a U 00paboTku WHOOpPMaLMK, HEOOXOJUMBIX Il MPUOOPETEHUS OIbITa
MPAaKTHUYECKONH M HCCIIEeNOBAaTENbCKON NEATENbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B
MO3HAHUY XWUMHH.

B mpakTtuke npenojaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO oOwIero oOpa3oBaHUs,
TaK U Ha YPOBHE CpefaHero oOmiero oOpa3oBaHUS, MPHU OINPEACICHUH COIACPKATEIBHOM
XapaKTEePUCTUKH 1eNe M3Y4YeHUs MpeaMeTa HalpaBICHHEM MEPBOCTETICHHON 3HAYUMOCTH
TPaaUIIMOHHO Tpu3HAETCs (opMHpOBaHME OCHOB XHMHYECKOW HAyKHM Kak oOiactu
COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKONW JEATEIHHOCTH YEJIOBEKa W KaK OJHOTO W3
KOMITOHEHTOB MHPOBOH KyabTypbl. C METOAMYECKOW TOUYKH 3pPEHUS TaKOH IMOAX0d K
OTIpEICTICHUIO TIeTIeH N3yUeHUs IPeIMETA SIBIISIETCS BIIOJIHE OMPAaBIAHHBIM.

CornacHO JTaHHOHM TOUYKE 3pEHUS TIaBHBIMH IEISIMH U3YYCHUsS MpeaMeTa «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sByISIIOTCS :

e (opMHpOBaHME CHCTEMbl XHMHUYECKHX 3HAHWN Kak Ba)XKHEHIIEH COCTaBISOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPa, B OCHOBE KOTOPOH JIe)KAT KIIOUYEBBIC TOHSTHS,
(GyHIaMEHTaIbHbIC 3aKOHBI M TCOPUH XUMHH, OCBOCHHC SI3bIKa HAYKH, YCBOCHHE W
NOHMMAaHUE CYIIHOCTH JOCTYIHBIX O0OOIIEHWH MHUPOBO33PEHYECKOI0 Xapakrepa,
O3HAKOMJICHUE C UCTOPUEH WX Pa3BUTHS M CTAHOBIICHUS;

e (opMHPOBaHKE U PA3BUTHE TPEJCTABICHUN O HAyYHBIX METOAAX TO3HAHUS BEIECTB
U XUMHUYCCKUX  pEaKIHi, HEOOXOJMMBIX JUII  NPUOOpETEHUS  YMCHHM
OPUEHTUPOBATHCA B MHPE BCIIECTB M XUMHYCCKHX SIBICHHH, MMCIONIUX MECTO B
IPUPOJIE, B MPAKTUIECKOW U TIOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHUW W CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJCHHUEM U
OOBSICHEHHEM XHMHYECKOTO JSKCIIEPUMEHTa, COOIOJCHHEM MpaBmi Oe30MacHOTo
oOpaIlieHus C BeIIeCTBaMHU.

Hapsiny ¢ atuM, comepxaTenpHas XapaKTepUCTHKA IIeJIe 1 3a7ad U3ydeHHsl IpeIMeTa
B TporpaMMe 10 XHMHU YTOYHEHAa M CKOPPEKTHpPOBaHA B COOTBETCTBUUM C HOBBIMH
PUOPUTETAMH B CHCTEME CpellHero o0miero oopasoBanus. CeroHs B IPENOaBaHUHA XUMHH
B Ooyblel CTEermeHW OTHAETCS MPEANOYTCHHE MPAKTHYECKOH KOMIIOHEHTE COCpKAHWSI
oOydyeHUs, OpPHEHTHUPOBAHHOM Ha TIOATOTOBKY BBHINTYCKHHKA 00IIe00pa3oBaTeIbHON
OpTraHM3alli{, BIAJCIONICT0 HE HAOOpPOM 3HaHMIA, a (YHKIIMOHAJIBHOW TPaMOTHOCTHIO, TO
€CTh CIIocO0aMM M YMEHHUSMU aKTUBHOTO TOJYYCHHS 3HAHUN U MPUMEHEHUS UX B PEabHOU
KU3HU TS pEIIeHUs TPAKTUIECKUX 3a71a4.

B cBa3um ¢ 3THM mpu HM3ydeHUW MpeaMera «XHUMHS» JOMUHUPYIOIIEe 3HAUYCHHE
MPUOOPETAIOT TaKWe 1EIH U 3a7a9d, KaK:

aganTanus OOydYammMXCA K YCIOBUSM JTUHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMupoBaHNE WHTEIJICKTYaATbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CamMo0Opa30OBaHUIO,
COTPYIHUYECTBY, CaAMOCTOSATEILHOMY TPHUHSTHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HECHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHUE y OOYYArONIMXCS KITFOUEBBIX HABBIKOB (KIIIOUEBBIX KOMIICTCHIINN),
MMEIONINX YHHUBEPCATbHOEC 3HAYCHUE IS PA3IUYHBIX BHUOB JIECSITEIBHOCTH: PEIICHUS
mpo0iem, Moucka, aHanu3a u 00padoTku MH(MOpPMAIUU, HEOOXOAUMBIX NJIsi IPHUOOPETCHUS
OTIBITA JIEATEITLHOCTH, KOTOpAas 3aHUMAET BAKHOE MECTO B MO3HAHWM XUMHUH, a TAKXKE IS
OIICHKH C TIO3UIIMH OSKOJOTUYECKOW O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB W
XUMUYECKUX TPOIIECCOB HA OPraHU3M YelIOBEKa U MPUPOJHYIO CPEAY;



pa3BUTHE  TO3HABATEIBHBIX  HWHTEPECOB, HWHTEUIEKTYalbHbIX W  TBOPYECKUX
CHOCOOHOCTEN 00yYaromMxcs: ClIOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE 3HAHUS
[0 XMMHUU B COOTBETCTBUU C >XKM3HCHHBIMU MOTPEOHOCTSAMH, UCIOIH30BATh COBPEMEHHbBIC
MH(OPMAIIMOHHBIE TEXHOJOTMHU JUIsl TMOHWCKAa M aHaiu3a y4yeOHOW M Hay4dHO-TOMYJISIPHON
HH(pOpMAIIN XUMUYECKOTO COJICPIKAHMUS;

dopMHUpOBaHHME U pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATUBHOIO U JIOTUYECKOIO
MBIIJICHUs, HAOIIOAATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, IMpH I[UIAHUPOBAHUU U TPOBEJACHUU XUMHYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OO0y4aromuxcs yOEeKIEHHOCTH B T'YMAaHMCTHYECKOW HaIlpaBJIE€HHOCTH
XUMHHM, €€ BaXXHOM poJM B peUIeHUH rJI00ajJbHBIX MPOOJEeM  palrOHAIBHOIO
IPUPOIOIIOJIH30BAHUS, TTOMOJIHEHUS YHEPreTUYECKUX PECYPCOB U COXPAHEHUS MPUPOJAHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OEpPEeKHOTO OTHOIICHUS K MPHUPOAE U CBOEMY
3I0pOBbIO, a TaKXke NPUOOPETeHMs OIbITa HCIOJIb30BAHUS TOJYUYEHHBIX 3HAHUU JUIs
NPHUHSITHSI TPAMOTHBIX PEIICHUH B CUTYAIUAX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOGHoM mutane cpenHero oOiero oOpasoBaHUsi NpeaMeT «XuMmus» 0a30BOro
YPOBHS BXOJHT B COCTaB MpeAMETHON 001acTu «EcTecTBEeHHO-HAYYHBIE TPEAMETHI.

OO611ee 4yncIo YacoB, OTBEAEHHBIX JJIs U3yUEHHUsI XUMUHU, Ha 0230BOM YPOBHE CPEIHETO
obmrero oOpaszoBanusi, coctarisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11
kiacce — 34 gaca (1 gac B Henento).

COIEPKAHUE OBYYEHUA



10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XMMHH

[Ipenmer opraHuyeckoM XHUMHUH: €€ BO3HUKHOBEHME, pPAa3BUTUE M 3HAYECHUE B
MOJIyYEHUU HOBBIX BEIIECTB U MaTepuaioB. Teopus CTPOCHHUS OPraHUYECKUX COCIMHEHUMN
A. M. bytnepoBa, €€ ocHOBHble monokeHUs. CTpyKTypHble (OPMYJBl OPraHUYECKUX
BeliecTB. ['oMosorusi, mzoMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCIUHCHUSIX —
OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o0 KiIaccUpUKalUA OpraHUYEecKux BemecTB. HomeHknaTypa
OpraHUYeCKUX COCAMHEHUM (CHUCTeMaTHYecKas) W TPUBHUAIbHBIC Ha3BaHUS Ba)KHEUIIMX
npe/ICTaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

OKCIEepUMEHTAJIbHBIE METOJIbl U3YyUCHHS BEIIECTB U WX MPEBpAIllCHUN: 03HAKOMJICHHUE
c oOpa3laMd OpraHMYECKMX BEIEeCTB M MaTepuallaMM Ha HX OCHOBE, MOJEIMPOBAHHE
MOJIEKYJI OpraHUYECKUX BEIIECTB, HAOJIIOIEHUE U ONMHUCAHUE IEMOHCTPALIMOHHBIX OMBITOB 110
IPEBPAICHUIO OPraHWYECKUX BEIISCTB IPU HarpeBaHuM (IJIaBJIICHHE, OOYIJIMBaHUE U
ropeHue).

Yriaesoxopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKUU psif. MeTaH M 3TaH — NpOCTEHIINE
NPE/ICTABUTENN aJKAaHOB: (DU3UYECKHME W XHUMHYECKHE CBOMCTBA (pEakIUu 3aMelIeHHs U
TOPEHHUsI ), HAXOKJAEHUE B PUPOJIE, IOJTYYCHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUH pAn. OTUIEH W MPONUIEH —
NPOCTEHIIINE MPEICTABUTEIN aJIKEHOB: (U3MUECKHE M XUMUYECKHE CBOMCTBa (pEeakKiuu
TUAPUPOBAHMS, TaJIOTEHUPOBAHUS, THAPATALIMH, OKUCICHUS U MOJUMEPU3ALIN), TTOIyYEHUE
U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MeTunoyTaaueH-1,3: cTpoeHue, BAXKHEHIIINE XUMUUECKUE
CBOMCTBa (peakuus noaumepusanuu). [lonydyeHrne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psia. AlETUIeH —
NPOCTEHIIINI TPEJACTaBUTENb AJKWHOB: COCTaB, CTPOEHUE, (PUBNYECKHE U XUMUUYECKUE
CBOMCTBa (peakuny TUAPUPOBAHUS, TAJJOTCHUPOBAHUS, TUApATaAllui, TOPEHUS ), TIOTYyYEHUE U
MIPUMEHEHHE.

Apensbl. benzon: cocraB, cTtpoeHue, puzuyeckue W XMMHUYECKHE CBOMCTBA (peakiuu
rajoreHUupoOBaHUs U HUTPOBAHHUS ), OJIyUYEHUE U TpUMEHEHUe. Toayon. cocmas, cmpoeHue,
Qusuyeckue U Xumuueckue Ce0UCMEA (peaKyuu 2anl02eHUPOBAHU U HUMPOBAHUS),
nonyyenue u  npumenenue. TOKCHUYHOCTh apeHOB. ['eHeTHYecKass CBSI3b MEXKIY
YTJIEBOIOPOIAMH, TPUHAIJICKAIUME K PA3JIMYHBIM KllaccaMm.

[IpuponHble HMCTOYHUKH YriaeBOAOpoAOB. llpupoaHbiii ra3 u momyTHble He(TSIHBIE
ra3el. Hedts u e€ mpoucxoxaenue. CrocoOsl mepepaboTku HE(TU: MEPEroHKa, KPEKUHT
(TepMuYeckuid, KaTadUTUYEeCKWi), mmponu3. [Ipomyktel mepepabotkum HedTH, UX
MPUMEHEHUE B TMPOMBINIUICHHOCTH ©W B ObITy. KaMeHHBINI yroimb W NPOAYKTHI €T0
nepepadoTKu.

OKCIEpUMEHTAJIbHbIE METOJIbl U3YyUCHHUS BEILIECTB U WX MPEBpallleHUN: 03HAKOMIICHHUE
c o0pa3lamMu IUIACTMAacC, KaydykoB M pe3uHbl, koiuiekiuuu «Hedtb» u  «YTO0maby,
MOJICJIUPOBAHUE  MOJIEKYJl  YIJIEBOJOPOJOB M  TaJOr€HONPOU3BOJIHBIX, MPOBEICHUE
[PAKTUYECKON pabOThI: MOTYyUYECHHUE STUIICHA U U3YYEHUE €r0 CBOMCTB.




Pacu€rHbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00BhEMA, KOJIMYECTBA
HCXOJIHOTO BENIECTBAa WJIM MPOJYKTAa PEAKIIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 MCXOJIHBIX BEIECTB WM MPOJYKTOB PEAKIIUN).

Kucaopoaconepskaniue opranndecKue coeJMHEHU

[IpenenpHble OHOATOMHBIE COUPTHL. MeETaHONT M ATAaHOI: CTpoeHue, (PU3nYecKue u
XUMUYECKHE CBOMCTBa (peakiuu C AaKTUBHBIMU METaJJIaMU, TaJOr€HOBOJOPOIaMH,
ropeHue), npumMeHeHue. BoaoponHble CBSI3M MEXIy MOJIEKyJIaMHu CcHoupToB. J[lelicTBue
METaHOJIa U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHOroatoMHbl€ CHUPTHL. DTUJICHIIUKOIb W TJMIEPUH: CTpoeHUEe, (U3UYECKUE U
XUMUYECKHE CBOMCTBAa (B3aMMOJCHCTBUE CO IIETOYHBIMM MeETaJJIaMU, KayeCTBEHHas
peakiusi Ha MHOTOaTOMHBIC CIUpThI). JleiicTBue Ha opraHu3M uyenoBeka. [IpumeHeHue
[JIMIIEPUHA U ATHJICHTIIUKOJIS.

deHoy: CTpOCHUE MOJIEKYJbl, (PU3NUecKue M XUMHUYECKHE CBOWCTBA. TOKCHUYHOCTH
¢denona. [Ipumenenue penona.

Anpneruapl U kemouwvl. DopmanbAeTHa, aleTalnbACTU: CTpoeHHe, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIIMU OKUCIEHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIIUH),
MOJIyYEHUE U IPUMCHECHHUE.

OnIHOOCHOBHBIE TpejebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHAss U YKCYCHas
KHUCJIOTBI: CTPOCHHE, (PU3MYECKHEe U XUMHUYECKHE CBOWMCTBA (CBOMCTBa, OOIIMe I Kjacca
KHUCIIOT, peakius dTepuduKkaium), nojiydeHue u npuMenenue. CteapuHoBas U OJICMHOBAs
KHACTIOTHI KaK IMPEJCTaBUTENIM BBICIIMX KapOOHOBBIX KHUCIOT. MbUIa Kak COJM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEe JAeHCTBUE.

Crnoxknble 3(Upbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['MIPOIU3 CIOMKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruyeckas poib KUPOB.

VYrneBoasl: cocTaB, KiIaccuPUKalusg yrieBoAoB (MOHO-, AHM- M TMOJHCAXAPUIBI).
I'mroko3a — mpocTeimii MOHOCaxapHua: 0COOEHHOCTH CTPOSHUS MOJICKYIBI, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA (B3aumojeicteue ¢ ruapokcuaom meau(ll), okucienne aMmMuadHbIM
pactBopoMm okcuaa cepebpa(l), BoccTtaHoBIeHHE, OpOXKEHHE TIIIOKO3bl), HAXOXKJICHHUE B
npupojie, MpuMeHeHune, ononoruyeckas poisib. @orocunrte3. pyKTo3a Kak U30Mep TITFOKO3BI.

KpaxmMan wu uemtono3a Kak mpupoaHble nonuMmepbl. CTpoeHuE Kpaxmalia U
LEeJUTI0103bl. PU3MYECKHEe UM XUMHUUYECKUE CBOMCTBAa Kpaxmaia (TUAPOJIU3, KauyeCTBEHHas
peaKiusi C HOJ0M).

DKCIEpUMEHTAIIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBPAIICHUI: MPOBEICHUE,
HAOJIOICHUE W ONHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, Ka4eCTBEHHBIC
pEeaKIMu OJJHOATOMHBIX CIUPTOB (OKHUciIeHUEe rTaHosa okcuaoM meau(ll)), MHOroatToMHbIX
cupTOB (B3aumojeicTBue rimiepuna ¢ rugpokcugom meau(ll)), anpaernnos (okuciieHue
aMMUa4HBIM pacTBOpoM okcuaa cepebpa(l) m ruapoxcumom memu(ll), B3ammomeiicTBue
KpaxMajia ¢ HOJIOM), MPOBEAECHUE MPAKTUUYECKON padOThI: CBOMCTBAa pacTBOpa YKCYCHOMU
KHCJIOTHI.

PacuéTnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00BbEMA, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 MCXOJIHBIX BEIECTB WM MPOJYKTOB PEAKIIUN).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHUS.



AMUHOKHCIIOTBI KakK aM(pOTEpHbIE OpraHudYecKkue coeauHeHus. Dusudeckne
XUMHAYECKUE CBOMCTBA aMHHOKHCIOT (Ha MpUMeEpe TIIHIKHA). buomornyeckoe 3Ha4YeHHE
aMUHOKHUCIIOT. [lenTumsl.

benku kak mpupogHBIC BRICOKOMOJICKYJISIpHBIC coequHeHus. [IlepBudHas, BTOpUIHAS U
TpeTUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBONCTBa OETMKOB: THIPOJH3, ACHATypalus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCIIepUMEHTAIbHBIE METO/IbI U3YYCHHS BEIIECTB M WX MPEBPALICHUI: HAOMIOICHNE U
ONMCAaHKME JCMOHCTPAIMOHHBIX OIBITOB: JCHATYpalus OEJIKOB NMPU HArpeBaHUU, IIBETHHIC
peakiuu OEJKOB.

BbicokoMoJIeKyIsIpHBIE COeINHEHUSI

OCHOBHBIC TIOHATHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCAMHCHHI: MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, CTEICHb IMOJIMMEPHU3AINH, CPEAHSSI MOJNEKyJsipHas Macca. OCHOBHBIC
METOJbl ~ CHUHTE3a  BBICOKOMOJICKYJSPHBIX  COCAMHEHMA —  TOJUMEpU3alus U
TIOJTMKOH ICHCAITHSI.

DKCIIepUMEHTAIbHBIE METOJIbI U3yYCHUS BEIIECTB U WX MPEBPAILICHUI: 03HAKOMIICHHE
¢ 00pa3iamMu MPUPOJIHBIX U UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanu3zanus MeXIpeAMETHBIX CBS3€H NIPH U3yYCHUH OpraHndeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U
TOHSITHH, SIBJISFOIIMXCS CHCTEMHBIMU JUISI OTACIBHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKITA.

OOmue ecTeCTBeHHO-HAYYHBIC TMOHSTHS: SBICHHE, HAYYHBIH (aKT, THIIOTE3a, 3aKOH,
TEOpHs, aHAJINW3, CHUHTE3, KIacCH(UKAIUs, MEePHOANYHOCTh, HAOIIOJCHHE, H3MEpEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

®dwusmuka: Marepusi, dHEpPrHsi, Macca, aToM, JJIEKTPOH, MOJIEKyJa, JHEePreTHYeCKUi
YPOBEHB, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETUIHHEI
Y CIMHUIIBI UX U3MEPEHUSI.

buonorus: knetka, opranu3M, 6mocdepa, 0OMEH BEIIESCTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIKHU, YIIIEBOIbI, )KUPHI, (HEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE IOPOIBI, TIOJE3HBIC NCKOMIAEMbIE, TOTUTHBO, PECYPCHI.

TexHonmorusi: TNUIIEBBIE TPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHWS, MOIOIIHNE
CpEeIICTBA, JIGKAPCTBEHHBIE W KOCMETHUYECKHE MpernapaThl, MaTEpUabl U3 WCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

11 KVIACC



OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XUMHUECKH 3neMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs O0OJOYKA.
DHepreTUYecKre YypOBHHU, IOAYPOBHH. ATOMHBIC OpOWTand, S-, P-, O- DJIEMEHTHI.
OcoOeHHOCTH pachpeiesieHUs] AJIEKTPOHOB IO OpOUTANIIM B aToMax JJIEMEHTOB MEPBBIX
YETBIPEX NEPUOIOB. DJIEKTPOHHAS KOHPUTYpALTUS aTOMOB.

Ilepuonnueckuit 3akoH u llepuoguueckas cucreMa XuMu4YecKux syiemeHtoB JI. .
MengaeneeBa. CBsi3b NEPUOAUYECKOTO 3akoHAa U llepmoamyeckoll CHUCTEMBI XUMHUYECKUX
anemeHToB J. 1. MeHneneeBa ¢ COBpEMEHHOW TEOpUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XMMHYECKHUX AJIEMEHTOB M O0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX
BEILIECTB M0 rpynnaM 1 nepuogaM. 3JHA4€HUE MEPUOINUYECKOT0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasi CBsI3b. BUAbl XUMHYECKOW CBS3U (KOBaJEHTHAsI
HETOJISIPHAs U MOJIsIpHasi, HOHHAs, MeTaJTnyeckas). MexaHu3Mbl 00pa3oBaHuUsl KOBaJEHTHON
XUMUYECKOM CBsi3u  (OOMEHHBIM W JIOHOPHO-aKIENTOpHBIN). BomopoaHass  CBs3b.
BanenTHOCTB. DNeKTpoOTpUIIATEILHOCTh. CTENeHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemiectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSIHCTBA
cocTaBa BellecTBa. TUMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
TUIA KPUCTALIMUYECKON PEIIETKHU.

[TonsaTue o nucnepcHbIX cucTteMax. VICTHHHBIE W KOJUIOMJHBIE pacTBOpPhHl. MaccoBas
JI0JIsSI BELIECTBA B pacTBOPE.

Knaccudukanus Heopranuyeckux coenuHeHuil. HomeHkiaTypa HeOpraHMYecKuX
BelEeCTB. ['eHeTnuecKass CBsI3b HEOPraHWYECKUX BELIECTB, MPUHAMIEKAIIUX K Pa3IMYHBIM
KJIacCaM.

Xumuueckast peakuusa. Kmaccudukamuss XUMUYECKUX peaklUuid B HEOPraHUYECKOW U
OpraHWYeCKOM XHMMHUHU. 3aKOH COXPaHEHHsS MacChl BEIIECTB, 3aKOH COXPAaHEHUS W
pPEBPAIICHUS SHEPTUU TPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3iudHbIX (akTopoB. OOpaTUMbIE pEeakivu.
Xumuueckoe paBHoBecre. PaKTOPhI, BIUAIOIINE HA COCTOSHHE XUMHUUYECKOTO PABHOBECHS.
[Tpunuwmn Jle [arense.

Onektponutnyeckas aucconuanus. CuibHble U cladble MeKTpoauThl. Cpela BOJHBIX
PacTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

DKCIEpUMEHTAIIbHBIE METO/Ibl U3yUEHHUS BEIIECTB U UX MPEBpAIICHUMN: IEMOHCTpALIHS
tabmun «llepuonuaeckas cuctema XuMuueckux anmemMeHToB [[. . MenaeneeBa», u3ydcHue
MOJelel KPUCTAJUIMYECKUX PEHIETOK, HAOIIOJEHUE M OIKCAHHE JIEMOHCTPALIMOHHBIX U
71a00OpaTOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTalu3aropa,
ONPEAEIEHUE CpEeIbl PACTBOPOB BEUIECTB € NOMOUIBK) YHHMBEPCAIBHOTO WHJIMKATOPA,
peakiuu MOHHOTO OOMEHa), MPOBEACHUE NPAKTUYECKOW paboThl «BiusHHE pa3nu4HbIX
($aKkTOpPOB Ha CKOPOCTh XUMHUYECKON PEAKITUN.

PacuéTnbie 3anaum.

Pacu€Tel mo ypaBHEHMSIM XMMUYECKHX PEAKLIHM, B TOM YHCIEC TEPMOXUMUYECKHE
pacu€Thl, pacU€THI C HCIIOJIB30BAHUEM MOHATHUS «MAcCOBast 10JI BEILIECTBAY.

Heoprannuyeckasi xummust



Hemerannel. Ilomoxenue HemeramnoB B llepuoguyeckonl cucTeMe€ XUMHYECKUX
anementoB J[. 1. MenneneeBa u ocoOeHHOCTH cTpoeHUs aToMoB. dusnueckue cBOKCTBA
HEMETAJIOB. AJUIOTpONHs HEMETAUIOB (Ha MpUMEpe KHciopoaa, cepbl, ¢ocdhopa u
yIiepoaa).

XUMUYECKHE CBOMCTBAa BAXKHEUINIMX HEMETAUIOB (TajoreHoB, cephl, a3ora, (ocdopa,
yriaepoa W KpPEeMHHUs) M HX COEAMHEHHM (OKCHIIOB, KHCJIOPOJACOJEPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COCTUHECHHUI).

[IprMeHeHne Ba)XKHENIINX HEMETAIIIIOB U UX COCITUHEHUM.

Mertamisl. [lonoxenue metamnoB B llepuoanueckoil cuctemMe XUMHYECKUX SJIEMEHTOB
. . MenaeneeBa. OcoOEHHOCTH CTPOCHHS JJIEKTPOHHBIX 00OJOUEK aTOMOB METaJUIOB.
O6mue ¢usnueckue cBorcTBa MeTaioB. CIIaBbl METAUIOB. DJIECKTPOXUMHUYECKUN Pl
HaIPsKEHUNA METaJIIOB.

XUMHUYECKUE CBOWCTBA BAXKHEUIIUX METAJUIOB (HATPHM, Kaiui, KalbI[uid, MarHuw,
ATFIOMUHU, IUHK, XPOM, JKEJI€30, MEJIb) U UX COSTUHECHHUII.

O61ue crocoObl nmonyyeHus MetauioB. [I[puMeHeHe METaJIIOB B OBITY U TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHUsI BEIIECTB M MX NPEBPAILLCHUN: H3y4YECHUE
KOJUIEKIIUM «MeTaibl M CIUIaBbD», 00pa3I[OB HEMETAJIJIOB, PEIICHHE YKCIIEPUMEHTATBHBIX
3aj1a4, HaOJIOJICHWE ¢ OIKMCAaHWE JICMOHCTPAlIMOHHBIX M JIaDOPaTOPHBIX  OIBITOB
(B3amMoIeiCTBUE THAPOKCHIA aTFOMUHUS C paCTBOPAMH KHUCJIOT M IIEJI0YeH, KaueCTBEHHbIE
peaKui Ha KATUOHBI METAJLIIOB).

PacuétHrnlie 3agaun.

Pacuéthl mMaccel BemiecTBa Win 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOTO U3 YYaCTBYIOUIUX B PEAKIUU BEIIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CJIH OJJTHO U3 BEIIECTB UMEET MPUMECH.

XHMHUS U )KU3Hb

Ponp xumum B 00ecneYeHMM HKOJOTHYECKOM, HHEPreTUYeCKOM U MHUIIEBOM
0e30MacHOCTH, pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METONaX MO3HAHUS BEIIECTB H
XUMHUYECKHUX PEaKIH.

[IpencraBnenus 00 OOMMX HAYYHBIX MPUHIUINAX MPOMBIIIIEHHOTO TOTyYEHUS
Ba)KHEUIIINX BEIIIECTB.

UYenoBek B MHUpE BEHIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTEpHAalIbl,
KOHCTPYKLIIMOHHBIE MAaTE€pUAJIbI, KPACKH, CTEKJIO, KEpPAMHMKA, MATEPHUAJIbl JJIs SJIEKTPOHUKH,
HaHOMaTepualibl, OpPraHUYECKUE U MUHEPAJIbHbIE YI0OPEHUSI.

XWMHUs U 310POBBE YEJIOBEKA: MPABWJIA HCIOJIB30BaHUs JIEKAPCTBEHHBIX MPENapaToB,
mpaBmwia O€30MaCHOTO HCIIOJIB30BAHUSL MPENapaToB OBITOBOW XUMHUU B TOBCEIHEBHOMN
KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpEeIMETHBIX CBS3E€H P M3YYCHUH OOIIeH U HEOPTaHNIECKOW XUMHH
B |1 knacce ocCylIecTBIsETCS 4Yepe3 HUCIOJIb30BAHME KaK OOIIMX €CTEeCTBEHHO-HAyUHBIX
MOHATUM, TaK W TOHATUH, SBJISIOIIMXCA CUCTEMHBIMU JJI1 OTIEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOuue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAy4HbIH (PaKT, THIOTE3a, 3aKOH, TEOpHs,
aHajau3, CHUHTE3, KlaccupuKalusi, M[EPUOJUYHOCTh, HAOIIOJAEHUE, SKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, SABJICHUE.

@dusuKa: Marepusi, SJHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII,
pPaauOaKTUBHOCTh, MOJIEKYJIa, HHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEI0, OOBEM,



arperaTHOE COCTOSIHUE BEIECTBA, (PU3NYECKHE BEIMYMHBI W €IMHMIIBI HUX H3MEPEHHS,
CKOpOCTb.

buonorus: kneTka, opraHmsM, 3KOCHCTEMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEILLIECTB B OPraHU3Me.

I'eorpadusi: MuHepaiibl, TOpHbIE TOPOABI, OJIE3HBIE NCKOMIAEMBIE, TOILJIMBO, PECYPCHI.

TexHonorusi:  XUMHUYECKass  MPOMBILUIEHHOCTb,  METAJUIyprusi,  IPOU3BOJICTBO

CTPOUTCIBbHBIX MaTepualioB, CEJIbCKOXO03SMCTBEHHOE IMpON3BOJACTBO, IMuIecBas
IMPOMBIINIJICHHOCTD, (i)apMaI_[eBTI/I‘IeCKaH IMPOMBIIIJICHHOCTDb, ITPOU3BOACTBO KOCMETHUUYCCKUX
mperapaTos, IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpualioB, QJICKTPOHHAA

IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'H.

IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITIPOI'PAMMBI 110 XMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K Pe3yJibTaTaM OCBOCHHUSA OOYYarOIIMMUCS
nporpaMMm  cpeaHero  oOmero  oOpa3oBaHUsi  (JIMYHOCTHBIM, METANpEeAMETHBIM U
npeaMeTHbIM).  HaydHOo-MeToauueckoil  OCHOBOWM  JiJii  pa3pabOTKU  IUIAHUPYEMBIX
pPEe3yIbTAaTOB OCBOEHHUS MPOTPAaMM CPEIHEr0o OOIIero oOpa3oBaHMs SIBISETCS CHUCTEMHO-
JEeSITENLHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHUCTEMHO-AEATEIBHOCTHBIM IMOJAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pEe3yIbTAaTOB OCBOCHHUS TpeaMeTa «XHUMHsS» Ha ypOBHE CpeaHero oOImiero oOpa3oBaHHS
BBIJICTICHBI CIICIYIOIIUE COCTABIISIONINE:

OCO3HaHHE 00YYAIOIIMMUCS POCCUNUCKON TPaKIAaHCKON MJACHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEIILHOCTH U CaMOOIIPEETICHHUIO;

HaJIM4Me MOTHBAIMK K 00YyUYEHUIO;

IieJICHAIIPaBIEHHOE PA3BUTHE BHYTPEHHUX YOCKICHNUN JIMYHOCTH Ha OCHOBE KJITIOUEBBIX
IIEHHOCTEN W UCTOPUUYCCKUX TPATUIINNA 0a30BOM HAYKH XUMHH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH JIEATEIHLHOCTH
[IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKaMHU, NPUCYIIUMH I1I€JIOCTHOW CHUCTEME XHMHUYECKOTO
o0pa3oBaHus;

HaJU4IUe MPABOCO3HAHUS AKOJOTHYECCKON KYJIbTYPBhl U CIIOCOOHOCTH CTaBHTh IEIU U
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JIn4yHOCTHBIC PE3YJbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JIOCTUTAlOTCS B €JIMHCTBE
y9eOHOM M BOCIHTATCIBHOW JESITCIBHOCTH B COOTBETCTBHM C T'yMaHHUCTHYCCKHUMH,
COIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMU W HJ€ajJlaMH POCCUNUCKOTO
IPKIAHCKOTO OOIIEeCTBa, NMPHUHATHIMH B OOIIECTBE HOPMaMHM W IPAaBHJIAMH ITOBEIICHHS,
CIIOCOOCTBYIOIIUMHU  TpOIlECCaM  CaMOIMO3HAaHMUS, CaMOPa3BUTHS UM HPABCTBEHHOTO
CTAHOBJICHUS JIMYHOCTH 00YyYarOIIUXCSI.

JInaHocTHEIE pe3yJIbTaThI OCBOCHUS npeaMeTa «XHAMHS OTpaXarT
c(hOpMHUPOBAHHOCTbH ONBITA TO3HABATCIILHON M MPAKTUYSCKOU JICITSIIBHOCTH O0yJarOITuXCs
10 peaar3alluy IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHUA:

OCO3HAaHHUSA OOYYAIOIIUMHUCS CBOUX KOHCTUTYLUMOHHBIX TIpaB U OO0S3aHHOCTEM,
YBa)XEHUS K 3aKOHY M TIPABOIOPSJIKY;



MPEJCTABICHUS O COIMAIBHBIX HOPMAaxX M MpaBUJIaX MEXKJIUYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM MESATEIBHOCTH MPHU CO3JAaHUU yUEOHBIX
MIPOCKTOB, PEIICHWHU YYEOHBIX U TO3HABATENbHBIX 3a7ay, BBIMIOJIHEHUHM XUMHUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTU TOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI
JIPYTUX MPU aHAJIM3E PA3IMYHBIX BUJOB YUCOHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

IIEHHOCTHOT'0 OTHOIIEHUSI K MUCTOPUUYECKOMY M HAyYHOMY HACJIEAUI0 OTEUYECTBEHHOMU
XUMUU;

YBXXEHUS K MPOIECCY TBOPYECTBA B OOJACTHU TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTIKECHHS HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOICHHH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAJIHBIX TTOMCKOB, MIOCTOSIHHOTO TPY/a YUEHBIX U MTPAKTUKOB;

UHTEpeca M I[I03HABATENIbHBIX MOTHMBOB B MOJYyYEHUU W TMOCIEAYIONIEM aHaIu3e
uH(OpPMaIIMK O MEePEIOBBIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

CIIOCOOHOCTH OIIGHUBATh CHUTYyalluW, CBSI3aHHBIE C XUMUYECKUMU SBJICHUSMU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYICh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHHUBATh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBApHINCH C TMO3UIIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MTOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS EHHOCTEeH 370pOBOTO U 0Oe30MacHOro obpasza KU3HU, HEOOXOJAMMOCTU
OTBETCTBEHHOT'0 OTHOIIEHHS K COOCTBEHHOMY (hPU3MUECKOMY U MCUXUYECKOMY 3/10POBBIO;

coOmroIeHus MpaBuil 6e30MacHOro O0palleHus ¢ BEIIeCTBAMU B OBITY, MOBCEIHEBHON
KU3HU U B TPYJIOBOM J€ATEIIBHOCTH;

NOHUMAHHS I[IEHHOCTU TNPaBWJI WHIUBUIYAIBHOTO W KOJUJIEKTMBHOTO O€30IMacCHOTO
NOBEJEHHUS B CUTyalUsAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMS TIOCIIEJCTBUNA U HETPUATUS BPEIHBIX MPUBBIYEK (YHIOTPEOJIICHUS aIKOTOJIA,
HAapKOTUKOB, KYpEHHUSI);

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATENbCKON NEATeITHbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEIHLHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B pPELICHUHM MPAKTUYECKUX 3a/ad COLHUAIbHOU
HaIPaBJICHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpEca K MPaKTHUYECKOMY U3YYCHHIO Tpodeccrii pa3muyHOro pojaa, B TOM YUCIE Ha
OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXKEHHUSI K TPYAY, JIOJAM TpyAa U pe3yiabTaTaM TPYAOBOU IESTEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUAYAJIBHOW TpPaeKTOpUU OOpa30BaHUS,
Oynymedd mnpodeccnr W peanu3anii  COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) 3K0JI0rHYeCKOTr0 BOCITUTAHUS:

AKOJIOTUYECKU  1IeJIECOOOPA3HOr0  OTHOILIEGHHMST K  MPUPOJIe, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MJIE;



MOHUMAaHMS  TJIOOAJTBHOTO  XapakTepa  DKOJOTMYECKUX  MpOOJeM,  BIUSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIbHOM CpEIbl;

OCO3HAHMS HEOOXOJAMMOCTH WCTOJIB30BAHMS JOCTIKEHUH XWMHH IS PEIICHUS
BOITPOCOB PAIIMOHAIIBHOTO IPUPOJIONIOIH30BAHUS;

AKTUBHOTO HEMPHUATHUS JACUCTBUM, MPUHOCSIINX BPEI OKPYKAIOMIECH IPUPOJTHON Cpee,
YMCHHSI MIPOTHO3UPOBATH HeOIaronpusTHHIE AKOJIOTUYECKHUE MOCJIEICTBUS
NPEANPUHUMAEMBIX IEMCTBUU U IIPEIOTBPALLATH UX;

HAJIMYUS PA3BUTOTO DKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHYCCKON KYJIbTYpHI, OIBITA
NEATeIbHOCTH DKOJOTUYECKOW HAampaBICHHOCTH, YMEHHsI PYKOBOJCTBOBAThCSI HMHU B
MMO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAJIBHOW IpPaKTUKE, CIOCOOHOCTH W YMEHHS
aKTUBHO MPOTUBOCTOSTH UACOJIOTUH XeMOhOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH M OOIICCTBEHHOM MPAKTHKU;

NOHMMAaHHS CHENU(UKA XUMHUH KaK HayKd, OCo3HaHUsA e€¢ ponu B (HOPMHPOBAHUHU
pallMOHAJILHOTO HAYYHOT'O MBINUICHUS, CO3JaHUM IIEJIOCTHOTO TIPEJACTaBieHUs 00
OKpYXKalolleM MHpE KaK O EIWHCTBE MPHPOJABI M 4YEJIOBEKa, B IMO3HAHWHM TPUPOJIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUH MPoOJIeM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0CO0OM 3HAUYMMOCTH XUMHU JJIsl COBPEMEHHOW NUBWIM3ALMU: B €6
T'YMaHUCTUYECKOW HAIMPABJIEHHOCTU M BaXKHOW POJIM B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON
KyJIbTYpbI, PEIICHUU TJIO0AJbHBIX TMPOOJEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPEBOM, DHEPreTHYECKOW, NHUIIEBOM W IKOJOTMYECKOW Oe30MacHOCTH, B PAa3BUTUU
MEIUIMHBI, 00€CTIeYeHNN YCIOBHI YCIEITHOTO TPY/la U SKOJOTUYECKU KOM(OPTHOM KUZHU
KaXI0T0 4jieHa OOIIEeCTRa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: ITOHMMAaHUS CYIIHOCTH METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh MOJIydaeMble 3HAHUS
JUIsl aHalmu3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEr0 MHpa M TPOUCXOMASIIUX B HEM
U3MEHECHHM, YMEHHs JleJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HA OCHOBE HAy4YHBIX (aKTOB U
UMEIOIIUXCS TAHHBIX C LEBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO KCIOJIB30BaTh XUMHUYECKHE 3HAHUS JUISI PEIICHUS
po0OJieM B peabHBIX KU3HEHHBIX CUTYAIUAX;

MHTEpEca K TO3HAHUIO U UCCIIEA0BATEILCKON IEATeTLHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHU C >KMU3HECHHBIMH
MOTPEOHOCTIMU;

WHTEpPECa K OCOOCHHOCTSM TpyAa B pasIuYHbBIX cdepax mnpodhecCuoHATHHOM
JIeSITETHbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS y4eOHOTO mpeaMera «XHUMHS» Ha ypOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAOT:

3HaUYMMBbIE NI (POPMHUPOBAHUS MUPOBO33PEHUS OO0YUAIONMUXCS MEXKIUCIUTIIHHAPHBIC
(MeXTpeaMeTHBIC) O0IeHAyYHBIC MOHSITHS, OTPAKAIOIINE IETOCTHOCTh HAYYHOU KapTHHBI
MHUpa U cenupUKy METOIOB TTO3HAHUS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIIECTBO, JHEPTHsl, SBJICHHE, MPOIECC, CHCTEMa, HAy4YHBIH (akKT, TPHUHIINI, TUIOTE3a,



3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIIEeIOBaHUE, HAOIIOECHUE, U3MEPEHUE, IKCIIEPUMEHT U
Jpyrue);

YHUBEpCalibHble ~ y4yeOHble  JedcTBUS  (MO3HABATENbHBIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), oOecrneuuBaromue (OpMHPOBAHUE (PYHKIMOHAIBHOM TI'PaMOTHOCTH U
COIMATbHOM KOMIIETEHIIUU 00Yy4aoImnXCs;

CIIOCOOHOCTh  OOYYArOUIMXCSl  HCIOJB30BaTh OCBOCHHBIC  MEXIAUCIUIIMHAPHEIE,
MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC Y4YEOHBIC NEUCTBUS B IMO3HABAaTEIbHOW W
COLMAJIBHOM IIPAKTHUKE.

MeranpenMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJEHUE YHUBEPCAIBHBIMU YUEOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JEHCTBUIMU.

OBJaeHne YHUBEPCAJIbHBIMY Y4eOHBIMY MO3HABATEIbHBIMHY J1€CTBUSIMU:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEILHO (DOPMYITMPOBATh M aKTyaJIM3UpPOBATh NPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENEIIATh EU NESITEILHOCTH, 3ajaBasi MapaMeTpbl U KPUTEPUU UX JIOCTHUKEHHUS,
COOTHOCHUTDH PE3YyJIbTATHI ICATEIIBHOCTH C MOCTABICHHBIMU IEJISIMH;

UCITIOJIK30BaTh MPU OCBOCHWUW 3HAHWUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIJCIATh
XapaKTepHbIE TMPU3HAKK TIOHATUM W YCTaHABIMBAaTH WX B3aWMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHU;

BLIOMpATh OCHOBAaHMS M KPUTEPUU I KIacCHU(UKAIMK BEHIECTB M XUMUUYECKUX
pEeaKLHnii;

yCTaHABJIUBATh MPUUUHHO-CJIEJCTBEHHBIC CBSA3U MEXAY U3y4a€MbIMU SIBIICHUSIMU;

CTPOUTHh JIOTHYECKHUE pacCykacHUs (MHIYKTUBHBIC, JEIYKTUBHBIC, 1O aHAJIOTHH),
BBISBJISITH  3aKOHOMEPHOCTM M NPOTHUBOPEYUST B  PacCMaTpPUBAEMBIX  SIBJICHUSIX,
(bopMyITUPOBATH BBIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B TMPOIIECCE I[IO3HAHMS, UCIOJIB3YEMbIE B XHMHUU CHMBOJIMYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIBHBIC TPEACTABICHUS — XUMHYECKHM 3HAK
(cumMBOJI) d3JIeMeHTa, XUMH4YecKas ¢Gopmysia, ypaBHEHHE XHMHYECKOH pEakmuu — TIpH
peleHnd ydeOHBIX II03HABATEIbHBIX M TMPAKTHYECKUX 3a7ad, IMPUMCHSITh Ha3BaHHBIC
MOJICTIbHBIC TPEACTABIICHUS JJI BBIABJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
Y XMMUYECKHUX PEaKIU.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKIIUIA;

dbopMynupoBaTh LETW W 3a/Jadyd HWCCICAOBAHMS, HCIOIB30BATh TOCTABICHHBIE U
CaMOCTOSATETILHO C(OPMYTUPOBAaHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA TO3HAHUS W
OCHOBBI st (OPMHPOBAHUS THUIIOTE3bl IO TPOBEPKE TMPABHIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUH;

BJIQJICTh HABBIKAMHU CaMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEIACHUS YUYEHUUYECKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HaOIoAaTh 3a  XOJOM  IIpollecca,
CaMOCTOSITETILHO MPOTHO3MPOBATH €ro Pe3ysbTar, (HopMyIupoBaTh 00OOIIEHUS W BBIBOIBI
OTHOCHUTEJIbHO JIOCTOBEPHOCTH PE3YyJIbTATOB HCCJIEAOBAaHUSA, COCTaBIATbH OOOCHOBAaHHBIN
OTU€T O MPOJIETaHHON padoTe;

MpUOOpETaTh OMBIT YUYCHHMYECKOM HCCIEAOBATENIbCKOW M TPOEKTHON MEATEIbHOCTH,
MPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY TOUCKY METOJIOB PELICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB IMO3HAHUS.

3) padora ¢ uHpopManmeii:



OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HHPOpMaLUK (HAYyYHO-TIOMYJISPHAS
JUTEpaTypa XUMHYECKOrO COAEpKaHus, CIpaBOYHbIE NocoOus, pecypcbl HMHTepHera),
aHAIM3UPOBATh MH(MOPMALIMIO PA3JIMYHBIX BHJIOB U (OPM NpencTaBiIEHUs, KPUTUYECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(opMynHpoOBaTh 3aMpoChl M MPUMEHATH PA3NMYHBIE METOABl IPHU IMOUCKE U OTOOpE
uH(popMaIm, He0OXOAMMOI 1JIs1 BEINOJHEHUS YU€OHBIX 3a/1a4 ONpeeIEHHOTO TUIIA;

MPUOOPETATH OMBIT UCIOJB30BAHUS MH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI
Y Pa3JIMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy MpeACTaBICHHUs HHPOPMALUU
(cxeMbl, rpaduKH, JUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAyYHBIA S3bIK B KauyecTBE CpeICTBa NpH paboTe C XUMUYECKOH
uHpoOpMalMe: TPUMEHSATh MEXIpeaAMeTHbIe ((pu3nyeckue U MaTeMaTHYECKUE) 3HAKU U
CUMBOJIBI, (OPMYIIbl, a00pEeBHATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOIMYECKUE CPEJICTBA HATJISITHOCTH.

OBnageHne yHMBepPCAIbLHBIMH KOMMYHUKATHBHBIMY J1€CTBUSIMH

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOWl TeMbl B XOJ€ Juajiora W/wiu
JTUCKYCCUM, BBICKAa3bIBaTh WJEH, (POPMYJIUPOBATH CBOM NPEIJIOKEHUS OTHOCHUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

BBICTYIIATh C NMPE3CHTAIMEN pe3yabTaTOB MMO3HABATEIbHOMN AESTEILHOCTH, MOJTYYECHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU BBINOJHEHUH XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HMCCIEIOBAHUIO CBOWCTB M3ydaeMbIX BEIIECTB,
peanuzanuu y4eOHOro npoekTa U (GOopMyJIHpPOBATh BBIBOABI MO pe3yibTaTaM MPOBEIEHHBIX
UCCIIEZIOBAHUN ITyTEM COTJIACOBAHUS MO3MUIMI B X0J1€ 00CYKIEHHUsI 1 0OMEHAa MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJITHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEIIbHO ITUIAHUPOBATh U OCYILECTBIATh CBOIO IO3HABATEIBHYIO JESITEIBHOCTD,
ornpenenss €€ 1eau U 3aJjaui, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOUMOCTU KOPPEKTUPOBATh
npe/uiaraéMbplii  alrOpuT™M JIEUCTBUN TpU BBIIOIHEHUM YYE€OHBIX M MCCIIEA0BATEIbCKUX
3a/1a4, BBIOUpaTh Hanbosee 3 HEeKTUBHBINA CIIOCO0 MX pelIeHUs C YIETOM MOTYyUYCHHS HOBBIX
3HAaHUH O BELIECTBAX U XUMUYECKUX PEaKIUsAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH Ha OCHOBE caMoOaHalu3a M|
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUs» OTPAXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUH O XHMHUYCCKOW COCTAaBJISIOIICH €CTeCTBEHHO-
HAay4YHOM KapTUHBI MHUpA, POJIM XMMHH B MO3HAHUM SIBIICHUN TPUPOJbI, B (hOPMUPOBAHUU
MBIIIIEHUS ¥ KYJIbTYPhl JUYHOCTH, €€ (QYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM st
pElICHNs] TPAKTUYECKUX 3a7a4 W JKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310pPOBbIO M IPUPOJIHOU CPEJE;

BJIQJICHUE CUCTEMOM XMUMHUYECKUX 3HAHHUM, KOTOpask BKIIIOYAET: OCHOBOMOJIATAIOIINE
MOHATUA (XMMHUYECKHM 3JIEMEHT, aToM, JJIEKTpOHHAasi o000J04YKa aroMma, MOJIeKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, XUMHUUYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTass U COKpaulléHHas), MOJIb, MOJSIpHAs Macca, MOJSPHBII OO0BEM, YriaepoJHbIN



ckener, (PyHKIMOHAIbHASA TpyMMa, pajaukal, U30Mepus, U30MEPbl, TOMOJIOTHYECKUMN psI,
TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOJ U a30TCOACPKAIINE COCTUHEHUSI, MOHOMED, TOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJSAPHBIE COCIAUHEHUS); TEOPUU U 3aKOHBI (TEOpus
CTpOeHHMs opranndeckux Bemects A. M. BytnepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI SI3bIK XMMHUHU; MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIUE B
OCHOBE MOHUMAaHUs MPUIMHHOCTU U CUCTEMHOCTH XUMUUYECKUX SBJICHUH, (PAKTOJIOTUUECKUE
CBEJICHMSI O CBOMCTBax, COCTaBe, MOJy4YEHUHU U O€30MacHOM HCMOJb30BAaHUU BaXKHEUIIIMX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JAEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh ~ YMEHHMM  BBISIBISATH  XapaKTepHbIE  MPU3HAKU  TOHSTHUH,
yCTaHABIIMBAaTh WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHUS TIPU OMUCAHUU
COCTaBa, CTPOCHUS U MIPEBPAIIEHUN OPraHUYECKUX COETMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUHN UCTOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIJISI COCTABIICHUS
MOJICKYJISIDHBIX U CTPYKTYpHBIX (pa3BEPHYTOM, COKpaméHHOW) (OpMyslT OpraHUuYECKHX
BEIIECTB M YypPaBHEHUW XUMHMUECKUX pEaKIHMi, W3roTaBIWBaTh MOJEIU MOJICKYII
OpraHWYeCKUX BEIIECTB JUIS WJUTIOCTPAIIMM WX XUMHUYECKOTO0 U TMPOCTPAHCTBEHHOTO
CTPOCHHUS;

chOpMUPOBAHHOCTh ~ YMEHHUM  YCTAHABJIMBATh  MPUHAIJICKHOCTh  M3YYEHHBIX
OpraHUYEeCKUX BEIIECTB IO HMX COCTaBY U CTPOCHHIO K OIpPEAeIEHHOMY KiacCy/Tpymnie
COCTMHEHUN (YyryieBoaopoasl, KHUCIIOPO/T u a30TCcoIepIKaIlne COCTMHCHMUS,
BBLICOKOMOJICKYJISIDHBIC ~ COSJIMHEHMs), JlaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKOU
Homenkinarype (IUPAC), a Takke mNpuUBOAUTH TpUBUAIBHBIE HAa3BaHUS OTACJIBbHBIX
OpraHMYeCKUX BEIIECTB (ITUJICH, MPOIUJIEH, AllETUJICH, STUJICHTIUKOIb, TIUIEPUH, (HEHOI,
dbopManpaerun, anerajibAeTull, MypaBbUHAas KHUCIOTA, YKCYCHasi KHCIIOTa, OJEHHOBAs
KHCJIOTa, CTeapUHOBAs KUCIIOTA, TIII0K03a, (GPyKTO3a, Kpaxmall, eJIi0I03a, TIUIIH);

c(OpPMHUPOBAHHOCTh YMEHHUS OINPEACNSITh BUIbI XUMHUYECKON CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OITMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHUS TEOPUH CTPOEHUS OPTaHUYECKUX
BemecTB A. M. bytiepoa jyist 00bsICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOECHHS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHE, (U3MYECKUE U
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEICTABUTENEH pa3IMUHBIX KJIACCOB OPraHUYECKHUX
BeIeCTB (METaH, dTaH, STWUJICH, MPONWJICH, aleTHIeH, Oyraauen-1,3, MmetunoyTaaueH-1,3,
O€H30J1, METaHOJI, TAHOJI, TUJIICHTIUKOJb, TIUIEPUH, (PEHO, alleTaIbICTH I, MypaBbUHAS U
YKCYCHasi KHUCJOTBI, TJIFOKO3a, KpaxMmal, LeJII0o3a, AaMHUHOYKCyCHasi KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMH YPaBHEHHSIMU COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINI C UCTIOIh30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpPMHPOBAHHOCTh YMEHUSI XapaKTEPH30BaTh HMCTOYHUKU YTIIEBOJOPOIHOTO CHIPHS
(HedTh, MPUPOHBIN Ta3, Yroiib), CIIOCOOBI MX MEPEPAOOTKH U MPAKTUIECKOE MPUMCHECHHE
MPOAYKTOB NIEPepabOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOAWTH BBIYUCICHHUS O XUMUYECKUM YpPaBHEHUSM
(Macchl, 00b€Ma, KOIMYECTBA MUCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMHU MO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 UCXOIHBIX BEIIECTB WA MPOAYKTOB PEAKIINN);

c)OpMHUPOBAHHOCTh YMEHUM BIIAJICTh CHUCTEMOM 3HAaHUH OO0 OCHOBHBIX METOJIaX
HAay4YHOTO MO3HAHMWSI, MCHOJb3YEMbIX B XHMHHM MPU U3YUYCHHUH BEIIECTB U XHUMHUYECKHUX
ABlIeHUN (HaOJIOJIEHHEe, W3MEPEHUE, OSKCIEPUMEHT, MOJCIUPOBAHKE), HCIOIb30BaTh



CUCTEMHBIC XMMHWYECKHE 3HAHUA JUIsl TNPUHATUS PEUIEHUHM B KOHKPETHBIX JKU3HEHHBIX
CUTyalUsX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHECHHEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIOIATh MpaBuUia MOJb30BAHUS XUMUYECKON MOCYAO0M
U J1abOpaTOpHBIM O0OpPYAOBAaHHEM, a TAaKXKe IMpaBuUja OOpallleHus C BeElleCTBaMU B
COOTBETCTBHH C MHCTPYKUUSMH I10 BBIMOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMHPOBAHHOCTh YMEHUU IUIAHUPOBATH U BBINOJHITH XUMUYECKUNA HKCIEPUMEHT
(mpeBpamieHusi OPraHMYecKUX BEUIECTB MPHU HArPEBaHUM, MOJYYCHHE ITHICHA U U3yYECHHE
€ro CBOWCTB, KaYECTBEHHbIE PEaKlUUU OPraHMYECKHX BEIIECTB, JEHATypalus OEIKOB MpH
HarpeBaHWM, UBETHbIE pEaKkUUH OEJKOB) B COOTBETCTBUM C TMpaBUIaMU TEXHUKH
O0e3omacHOCTH TMpu OOpalleHMH C BEIIECTBAMM M JIA0OPAaTOPHBIM 00OPYIOBAHUEM,
NPEJICTABIISATh PEe3YyJbTaThl XMMUYECKOIO HSKCHEpUMEeHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX peaKkuii U (OpMYIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUM KPUTHUECKH aHAIU3UPOBATH XMMHUYECKYIO MH(OpMaIuio,
NOJIy4aeMyl0 M3 Pa3HbIX HCTOYHMKOB (cpeiacTBa MaccoBod uHpopmanuu, MHTepHeT u
JIPYTHX);

c(OpMHPOBAHHOCTh YMEHHMI COOIIOAaTh MpaBWiia 3KOJOTMYECKH IEIecO00pa3Horo
NOBE/ICHUS] B OBITY W TPYIOBOM JIEATETHLHOCTH B IEJISIX COXPAHEHHS] CBOErO 3/I0pPOBbI M
OKpY)Karoued NpPUPOJHON Cpellbl, OCO3HAaBaTh ONACHOCTb BO3ACHCTBHUS HAa IKUBBIE
OpraHW3Mbl ONPENCIIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbich mokazarens IIIK,
NOSICHATh Ha MpPUMEpPax CHOCOObl YMEHBIIEHUS M MPEJOTBPALICHUS HUX BPEIHOTO
BO3JICMCTBUS HA OPTaHU3M YEJIOBEKa;

IUTsE 00yYaloUIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOXHOCTSIMH 37I0POBBS: YMEHHE MIPUMEHSTh
3HaHMS 00 OCHOBHBIX JIOCTYIHBIX METOJaX MO3HAHMS BEIIECTB U XUMUUYECKHUX SIBJICHUIM;

JUISL CIENBbIX U CHAa0OBUIAIIMX OOYyYalOIUXCs: YMEHHE HCIOJb30BaTh pelbepHO-
TOUEUYHYIO cUCTeMy 0003Hauenuit JI. bpaitns nins 3anucu XuMmudeckux GopMyit.

11 KIJACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOIIas W HeopraHuyeckas XUMHUS
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O XUMHUUYECKOM COCTABISAIONICH €CTeCTBEHHO-
HAyYHON KapTUHBI MHpA, POJIM XMMHH B TIO3HAHUU SIBICHUN TPHUPOABI, B (POPMUPOBAHUH
MBIIIJIEHUS. ¥ KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM st
pelieHns MPaKTHYECKUX 3aad M JKOJIOTMYECKHM OOOCHOBAHHOIO OTHOIIEHUSI K CBOEMY
310pPOBBIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE CUCTEMOW XMMHWUYECKHMX 3HAaHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOLINE
MOHATHS (XUMHYECKHIA 3JICMEHT, aTOM, M30TOI, S-, P-, 0- 3JeKTpOHHBIC OPOMTAIN aTOMOB,
HOH, MOJIEKYJIa, MOJIb, MOJISIDHBIM O0BEM, BaJIEHTHOCTb, 3JEKTPOOTPUILIATEIILHOCTh, CTENEHb
OKHUCJICHUS, XHUMHUYECKas CBS3b (KOBAJICHTHAsl, HMOHHAs, METAJJIMYECKasi, BOJOPOJHAs),
KPUCTAJUIMYECKAsl PpEUIETKA, TUIBI XUMHYECKHX PpPEaKLUHUid, pPacTBOp, OSJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI,  BJEKTPOJUTHUYECKAs  AUCCOLMALUsA, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XHMHYECKOW pEaklMh, XUMUYECKOE PaBHOBECHUE); TEOPUH M 3aKOHBI (Teopus
AJICKTPOJIUTHYECKON Jauccolumanuu, nepuoaundyeckuii 3akoH [[. M. MennaeneeBa, 3akoH
COXpPAaHEHHUsI MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALCHHS SHEPTUU NMPU XUMHYECKUX
peaKkIusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHW, MUPOBO33PEHUECKUE 3HAHUS,
JIe)KalllMe B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKUX SBIICHUM,



(daKkTONOTHUYECKUE CBEJACHUS O CBOWMCTBaxX, COCTaBe, IMOJYYEHUU U OE30MaCHOM
WCIOJIb30BAaHUU BAXXKHEUIIUX HEOPraHMYEeCKUX BEIIECTB B OBITY U MNPAKTUUYECKOU
NEATENbHOCTH YETIOBEKA;

chOpMUPOBAHHOCTh ~ YMEHHUM  BBISIBISATH  XapaKTepHbIE  MPU3HAKA  TOHATHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIIUE MOHSITHUS MPU OMUCAHUU
HEOPTraHUYECKUX BEILECTB U X MPEBPAILCHU;

c(hOpMUPOBAHHOCTh YMEHUHN UCTOJIb30BATh XUMMUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
dbopMyn BEHIECTB M YPAaBHEHHM XUMUUYECKUX PEAKIMH, CUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHajbHBIC Ha3BaHHS OTACIbHBIX HCOPTaHWYCCKUX BEIICCTB (yrapHbId Tas,
YTJEKUCIBIA Ta3, aMMHaK, raméHasi U3BeCTh, HeraléHas U3BECTh, TUThEBAsT COJa, MUPUT U
Jpyrue);

chOpMUPOBAHHOCTh YMEHHMI ONpENENATh BAJCHTHOCTh W CTENECHb OKHUCICHUS
XUMUYECKUX DJEMEHTOB B COCJAMHEHHUSAX Pa3JIMYHOTO COCTaBa, BHUJ XHMHYECKOW CBSI3U
(koBaJeHTHAsl, HMOHHAs, MeETaJUIMYecKas, BOJOPOAHAs) B  COCAWHEHUSX,  THII
KPUCTAJUTMYECKONM PEMmETKM KOHKPETHOTO BeIlecTBa (aTOMHAs, MOJICKYyJsSpHasi, MOHHAasi,
MeTaJUTM4ecKas ), XapakTep Cpejbl B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX COCIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUU YyCTaHABIWMBATh MPUHAMNICKHOCTh HEOPTraHMYECKUX
BEIIIECTB 10 X COCTABY K OMpeACIEHHOMY KJIacCy/TpymIe COeIMHEHUH (MMPOCThIE BEIIECTBA
— MeTaJUIbl U HEMETAJIbI, OKCUJIbI, OCHOBAHUS, KUCJIOTHI, aM()OTEepHbIE THAPOKCH/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMH pacKpbhIBaTb CMBICI mepuognyeckoro 3akoHa JI. U.
MeHnneneeBa M JEMOHCTPUPOBAThH €r0 CHUCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKITNH;

c(hOpPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMEHTOB 1—4 nepuonoB Ilepuoanyeckoid CUCTEMBI XUMUUYECKUX AJIEMEHTOB
JI. W. MeHnneneeBa, WCHIONB3Ysl TMOHATHS «S-, P-, O-3J€KTPOHHBIC OpPOUTAINY,
«QHEPTeTUYECKHE YPOBHMUY», OOBICHATH 3aKOHOMEPHOCTH MU3MEHEHHUS CBOMCTB XMUMHYECKHX
3JIEMEHTOB W HMX COCIMHEHWHW Mo TmepuoaaM U rpynmnam llepuogndeckoil cuCTEMBbI
xumuueckux aneMeHToB JI. . Menaeneena;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA HEOPTaHMYECKUX BEUIECTB PA3JIMWYHBIX KIACCOB, MOATBEPXKAATh CYLIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKIYy HEOPraHMYEeCKUMH BEUIECTBAMU C IOMOUIBIO YypaBHEHUU
COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINIA;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUUYECKHUE PEAKIIUU TI0 PA3THIHBIM
npu3HakaMm (YUCIYy W COCTaBy pEarupylolux BEIIeCTB, TEIJIOBOMY 3G (dEKTy peakiuu,
W3MEHEHHUIO CTENEHEHW OKHWCJICHHS DJJIEMEHTOB, OOpaTMMOCTH PEaKIUMH, Yy4acTHIO
KaTaJIn3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHMH COCTAaBISATh YPAaBHEHUS PEAKUUW pPa3IUYHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIC yYPAaBHEHHS PEaKIMii MOHHOTO OOMEHa, YYUTHIBAs YCIOBUS, MPHU
KOTOPBIX 3TU PEAKINU UAYT JI0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH PEAKINH, MOITBEPKAAIONINE KaueCTBCHHBIN
COCTaB pAa3JIMYHbIX HEOPTraHUYECKUX BEIIECTB, PACIO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEUIECTB;

c(hOopMUPOBAHHOCTH YMEHHUM pPacKpbIBaTh CYIIHOCTb OKHCIIUTENbHO-
BOCCTAHOBUTENIBHBIX PEAaKLMl MOCPEICTBOM COCTABICHUSI SJEKTPOHHOIO OajaHca 3THX
peaKuunii;



c(hOpMUPOBAHHOCTh YMEHUM OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XMUMHUYECKON peakinu
OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEUICHUS] XUMUYECKOT0 PAaBHOBECHS B 3aBUCUMOCTHU OT
BHEIIHEro Bo3neicTBus (npunnun Jle IllaTense);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh XMUMHUYECKHE MPOIIECCHI, JICKAIIUE B
OCHOBE  TMPOMBIIUIEHHOTO  TMOJIYYEHHSI CEPHOM  KHCJIOThl, aMMHaKa, a  TaKxke
c(hOpMUPOBAHHOCTh TPEACTaBICHUN 00 OOIMX HAYYHBIX MNPUHIUIAX M SKOJOTHYECKUX
npobJieMax XUMHUUYECKOTO TTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHMI MPOBOJUTH BBIUUCICHHUS C HCIIOJIH30BAHUEM TMOHATHUS
«MaccoBasi IOl BELIECTBa B PAcTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKHUX
peaKkIusixX, Macchl BellecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wih 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOro 3¢dexra
peaklui Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MPEBPAIICHUS U COXPAHECHUS
SHEPIUH;

c(hOopMUPOBAHHOCTh YMEHHI COOJII0IaTh MpaBuUia MOJb30BAHUS XUMUYECKON MOCYA0M
u J1abopaTopHbIM O0OOpyIOBaHUEM, a TaK)Ke NpaBuja oOpalleHus C BelIeCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMHU 110 BBIMOJHEHHUIO Ja00PATOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBHITIONHATh XUMHUUYECKHUH SKCIIEPUMEHT
(pa3nokeHne MepoKCcHaa BOJOPOJA B NPHUCYTCTBUU KaTalU3aToOpa, OINpPEJSTICHUE CPEIbl
pPacTBOPOB BEIIECTB C TOMOIINBIO YHHBEPCAIBLHOTO WHJMKATOPA, BIUSHUE Pa3IMYHBIX
(bakTOpOB Ha CKOPOCTh XMMHUUYECKOW peakIuu, peakiud HOHHOTO OOMEHa, KaUeCTBEHHBIC
peakiuu Ha cyiubdar-, KapOOHAT- W XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHUS, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a1ad 1no temam «Meramis»y u «HemeTtamibl») B COOTBETCTBUU C
NpaBWJIaMM TEXHUKH O€30MacHOCTH MpHU OOpaIlleHWH C BeIIeCTBAMH M J1aOOpaTOPHBIM
000pyAOBaHUEM, MPEACTABIATH PE3YJIBTAThl XUMUYECKOTO SKCIEPUMEHTa B (OpME 3arucu
YPaBHEHHI COOTBETCTBYIOLIUX peakiuii U (GOpMyIHpOBaTh BHIBOABI HAa OCHOBE 3THUX
PE3YIBTATOB;

c(hOpPMHPOBAHHOCTh YMEHUM KPUTHUECKH aHAIU3UPOBATH XUMHUYECKYIO MH(OpMaIuio,
NOJIyYa€MYIO W3 pa3HbIX MCTOYHUKOB (CpelICTBAa MAaccOBOMl KOMMYyHUKauuu, WHTEpHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIFOAATh MpaBHJIa SKOJIOTHYECKH IIEIeCO00pPa3HOTro
MOBE/ICHUsSI B OBITY W TPYAOBOW NEATETHHOCTH B IEJSIX COXPAHEHHS CBOETO 3/I0POBbS U
OKPY’KAIOIIEH TMPUPOJHOM CpEeabl, OCO3HaBaTh OIMACHOCTh BO3JCHCTBUS Ha KUBBIE
OpraHU3Mbl OINpPENEAEHHBIX BEUIECTB, MOHMMas cMbica nokaszatens [IJIK, moscHsaTh Ha
MpuMepax CrnocoObl YMEHBIIEHUSI W NPEAOTBPAILCHHS HX BPEIHOrO BO3JCHUCTBUS Ha
OpraHu3M YeJIOBEKa;

TUTSE 00YYAIONINXCSl ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSMH 3I0POBbS: YMEHUE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMS BEIIECTB M XUMUUYECKHUX SBICHUM;

JUISL CAENBIX W CIA0OBUIANIMX OOYyYaroNIuXCs: YMEHHE HCIOIb30BaTh pelbedHO-
TOUCUYHYIO CUCTeMy 00o03Hauenwmit JI. bpaitns mis 3amucu Xxumudeckux GopMyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HaumenoBanue KoaudecTBOo yacon
[
lI/_lI pa3aejioB H TEM B KOHTpOJILHbIe HpaKaneCKne 3JIeKTp0HHbIe (HH(l)pOBLIe) 06pa30BaTeJII>HI)Ie PECYPCHI
NpOorpaMmabl cero padoTbl padoThI
Pa3nen 1.Teopernyeckue 0CHOBbI OPraHU4eCKOM XUMHH
[Ipenmer
OPraHU4eCKOM XUMHUH.
T . .
1.1 COPIT CTPOCHIA 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
OpraHUYECKUX
coenuHeHui A. M.
byrneposa
Hroro mo pazueny 3
Pa3znes 2.YriieBoaopoanbl
[IpenenvHbie
2.1 YTII€BO0OPOIBI — 2 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
AJIKaHbI
Henpenenbabie
2.2 YIICBOROPOLEL: 6 1 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
AJIKCHBI, aJIKaAUCHBI,
AJIKUHBbI
A : :
2.3 POMATHICCINE 2 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
YIJ1€BOIOPOIbI
IIpupoaHbIe UCTOYHUKHU
2.4 YTIIEBOJIOPOJIOB M X 3 1 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
nepepaboTka
Hroro no paszneny 13

Paspnen 3.Kuciopoacoaep:xaiiue opranu4ecKkue coeJHHeHUsI



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/

3.1 Cnuptbl. Denoun 3 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
AJbaeruasl.
3.2 KapOoHOBBIE KUCIIOTHI. 7 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
Crnoxnble 3¢upbl
3.3 VYrieBoabl 3 1 https://uchebnik.mos.ru/https://resh.edu.ru/subject/29/10/
Wroro mo pazueny 13
Pasnen 4.A30Tcoaep:kanie opranHnyecKue coeuHeHu st
AMUHBI. . .
4.1 3 https://uchebnik.mos.ru/cataloguehttps://resh.edu.ru/subject/29/10/
AMUHOKHUCIOTHI. benku
Hroro mo pazueny 3
Paspnen S.BbicokoMoJIeKy IsIpHbIE COeIMHEHUS
IT .K . i .
51 Rt e 2 1 https://uchebnik.mos.ru/cataloguehttps://resh.edu.ru/subject/29/10/
Bonokna
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO 34 3

YACOB II10 ITPOTPAMME



https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue

11 KVIACC

N HaumMeHoBaHue KouuecTBO 4acoB
11/_11 pa3jaesioB U TeM B Konrpoabusie | IIpakruyeckue | IJeKTpoHHbIe (HUpPOBBIE) 00pa3oBaTelbHbIE PECYPChl
NpOorpaMmabl cero padoTbI padoThI
Paznen 1.TeopeTuyeckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH
II . .
1.1 1 Leprofieckan 3 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
CUCTEMA XUMHUYCCKUX
anemenTtoB /1. W.
Menneneera
CrpoeHue BelecTna.
1.2 Muoroo6pasue 4 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
BEUICCTB
1.3 XUMHUECKUE PEaKIHU 6 1 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Hroro mo pazgeny 13
Pa3znen 2.Heoprannueckasi Xumus
2.1 Merasuibl 6 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
2.2 Hemerasibrl 9 1 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
CBs3b HCOPraHn4€CKux
2.3 U OPraHUYECKUX 2 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
BCIIICCTB
HWtoro mo pazaeny 17 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Pa3gen 3.XumMus u :XKu3Hb
3.1 XUMUS U )KU3HB 4 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Hroro no pasaeny 4



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcer | KoHTpoJubHBIE
0 padoThI

IIpakTHYyeckue
padoTsI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[IpeameT opraHn4ecKkoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

02.09.2024

https://resh.edu.ru/subject/29/10/

Teopust CTpOEHUSI OPraHUYECKUX
coenuHenuii A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

09.09.2024

https://resh.edu.ru/subject/29/10/

[IpencraBnenue o Kinaccuduxanuu
OpPraHn4€CKuX BCHICCTB.
Homenknarypa (cucremaruueckasi) u
TpUBUAIbHBIC HA3BAHUSI OPTAHUYECKUX
BEIIECTB

16.09.2024

https://resh.edu.ru/subject/29/10/

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PS

23.09.2024

https://resh.edu.ru/subject/29/10/

Mertan u 3TaH — npocTeuIme
MIPEICTaBUTENIH aJIKaHOB

30.09.2024

https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
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AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA

14.10.2024

https://resh.edu.ru/subject/29/10/

OTUiEH U IPONUIEH — IpocTeiine
NIPEACTABUTENN AIIKEHOB

21.10.2024

https://resh.edu.ru/subject/29/10/

[Ipaktuyeckas padora Ne 1.
«[TonydeHue 3TUIICHA U U3YYCHHE €TO0
CBOMCTB»

28.10.2024

https://resh.edu.ru/subject/29/10/

Anxanuensl. byraguen-1,3 u
MetuinOyraauen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHBI

04.11.2024

https://resh.edu.ru/subject/29/10/

10

AJIKUHBI: cOCTaB U 0COOCHHOCTH
CTPOEHHSI, TOMOJIOTUYECKHUM PS/I.
AneTunes — npocTenmmn
MPEACTaBUTENh ATKUHOB

11.11.2024

https://resh.edu.ru/subject/29/10/

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKOUN peaKiuu

25.11.2024

https://resh.edu.ru/subject/29/10/

12

ApeHbl: 6€H30JT U TOJTYOJI.
TOKCMYHOCTH apeHOB

02.12.2024

https://resh.edu.ru/subject/29/10/

13

I'eneTnveckas CBSI3b YrIeBOIOPOIOB,
MPUHAUISKAITUX K PA3TUIHBIM
KjaccaM

09.12.2024

https://resh.edu.ru/subject/29/10/

14

[TpupoHBIE HCTOUHUKU
YIIIEBOJIOPOIOB: IPUPOIHBIH ra3 u
MOMyTHBIE He(TAHBIE r'a3bl, HEPYTh U
MPOIYKTHI €€ epepaboTKu

16.12.2024

https://resh.edu.ru/subject/29/10/

15

[TpupoaHbIe HCTOYHUKU
YTJIEBOJOPOIOB: IPUPOAHBIN Ia3 U
NOIyTHBIE HeTSHbIE ra3bl, HEPTH U
HPOIYKTHI €€ nepepaboTKH

23.12.2024

https://resh.edu.ru/subject/29/10/

16

KonTtponpHas pabota no pazaeny
«¥YTI1€BOJOPOIBI

13.01.2025

https://resh.edu.ru/subject/29/10/

17

Hpel[eJ'ILHLIC OHOATOMHBIC CIIMPTHI:

20.01.2025

https://resh.edu.ru/subject/29/10/
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MECTAaHOJ 1 3TaHOJI. BOI[OpOI[HaSI CBA3b

18

MHOroaroMHsbI€ CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH

27.01.2025

https://resh.edu.ru/subject/29/10/

19

@eHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nvecKkrue 1 XUMHYECKHE CBOICTBA,
IIpUMEHEHNE

03.02.2025

https://resh.edu.ru/subject/29/10/

20

Anpaeruapl: GopManbaeTua U
areTainpaernn. Alerod

10.02.2025

https://resh.edu.ru/subject/29/10/

21

OAHOOCHOBHBIE MpEETbHbIE
Kap6OHOBI)I€ KHCJIOTBI: MypaBbUHAasA U
YKCYCHast

24.02.2025

https://resh.edu.ru/subject/29/10/

22

[IpakTnueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

03.03.2025

https://resh.edu.ru/subject/29/10/

23

CreaprHOBas ¥ OJICMHOBAsA KUCJIOTBHI,
KaK MpeACTaBUTEIN BBICIINX
KapOOHOBBIX KHCIIOT

10.03.2025

https://resh.edu.ru/subject/29/10/

24

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JCHCTBIE

17.03.2025

https://resh.edu.ru/subject/29/10/

25

CrnosxHble 3(hupbl KaK MPOU3BO/IHBIC
KapOOHOBBIX KUCIOT. [ uaponus
CIIOXHBIX 3(UpOB

24.03.2025

https://resh.edu.ru/subject/29/10/

26

XKupsl: ruaponu3, NnpuMeHeHue,
OuoJoruYecKas poJib KUPOB

31.03.2025

https://resh.edu.ru/subject/29/10/

27

VYraeBoJibl: cOCTaB, KilaccuuKarus.
Baxxueiinme npeacTaBuTeNu: riI0K03a,
¢bpykTO3a, caxapo3a

14.04.2025

https://resh.edu.ru/subject/29/10/

28

KanMaJ'I " OCJUJIKOJIO3a KaK MPUPOAHBIC
MMOJIMMCEPBI

21.04.2025

https://resh.edu.ru/subject/29/10/

29

KonTtponpHas pabota no pazaeny
«Kucnopoacoaepskaiiye opraHu4ecKkue

28.04.2025

https://resh.edu.ru/subject/29/10/
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COCAUHECHUA»

30 AMUHBL: METUIAMUH U aHWIHH 1 05.05.2025 https://resh.edu.ru/subject/29/10/
AMUHOKHCTIOTHI KaK aM(pOTEepHBIC

31 OpraHUYEeCKUE COCITUHEHHUS, NX 1 12.05.2025 | https://resh.edu.ru/subject/29/10/
Ouosiornueckoe 3Hauenue. Ilentuap

32 betiai Kak MpHPOZEIe 1 19.05.2025 | https://resh.edu.ru/subject/29/10/
BBICOKOMOJIEKYJISIPHBIE COETNHEHMUS

33 OCHOBHEIC IORSTIS XHMIH . 1 26.05.2025 | https://resh.edu.ru/subject/29/10/
BLICOKOMOJIEKYISAPHBIX COEIMHEHUI
OCHOBHBIE METOBI CUHTE3A

34 BBICOKOMOJICKYJISIPHBIX COCIMHEHH. 1 26.05.2025 | https://resh.edu.ru/subject/29/10/
ITracTMacchl, KayqyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTsI

Jara
H3YyYeHH s

DJIeKTPOHHBbIE HH(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

XUMUYECKUH 3TIEMEHT. ATOM.
DneKkTpoHHas KOH(UTYpaIus aTOMOB

04.09.2024

https://resh.edu.ru/subject/29/11/

[Tepuonnueckuii 3akoH u [lepuoanueckas
chcTeMa XMMHU4YeCKHuX 3jiemenToB /1. M.
MenneneeBa, X CBSI3b C COBPEMEHHOMU
TEOpHUEH CTPOEHHUS aTOMOB

11.09.2024

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTHU U3MEHEHHS CBOMCTB
XUMUYECKUX DJIEMEHTOB M UX COCTUHECHHI
I10 TpyNnaMm U nepuojiaM. 3Ha4eHHe
MEPUOIUIYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux daemenToB .M. Menaeneera
B Pa3BUTUHU HAYKU

18.09.2024

https://resh.edu.ru/subject/29/11/

Crpoenue BelecTBa. XUMUYECKAs! CBSI3b,
e€ BUIIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsi3u. BomopoHas cBs3b

25.09.2024

https://resh.edu.ru/subject/29/11/

BasieHTHOCTB. DIIEKTPOOTPULIATEITLHOCTD.
Crenenb okucieHus. Bemniectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHS

02.10.2024

https://resh.edu.ru/subject/29/11/

ITonsarue o JUCIICPCHBIX CUCTEMAX.
HcTtunHBIC M KOJIJIOUIHEIC PacCTBOPBHI.
MaccoBas 1015 BellecTBa B pacTBOpC

16.10.2024

https://resh.edu.ru/subject/29/11/

KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKJIATypa
HCOPraHN4YCCKUX COCIUHEHHUH.
I'eneTnueckas CBA3b HCOPraHn4CCKux
BCIICCTB, PA3JIMYHBIX KJIIACCOB

23.10.2024

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
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Knaccugukaus XuMHUECKUX peaknuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsSI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHHS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

30.10.2024

https://resh.edu.ru/subject/29/11/

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMHUYECKOE PAaBHOBECUE

06.11.2024

https://resh.edu.ru/subject/29/11/

10

[IpaxTueckas padota Ne 1. «BnusiHue
pa3auyuHbIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKON PEAKIIUN»

13.11.2024

https://resh.edu.ru/subject/29/11/

11

DNEeKTPOIMTHYECKAS TUCCOIMAIIHSL.
[TousiTie o BogopoHOM mokasarese (PH)
pactBopa. Peakiun HOHHOTO OOMEHa.
I'maponu3s opraHnveckux u
HEOPraHNYeCKUX BEIICCTB

27.11.2024

https://resh.edu.ru/subject/29/11/

12

OKHUCITUTETFHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [ToHsTHE 00 BNIEKTpOIM3E
pacIIaBoB U pacCTBOPOB COJICH

04.12.2024

https://resh.edu.ru/subject/29/11/

13

KountponbHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMHM»

11.12.2024

https://resh.edu.ru/subject/29/11/

14

MeTamiel, UX MOJIOKECHUE B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOEHHOCTH CTpOoeHus aToMoB. O01mHe
(hM3MYEeCKre CBOKCTBA METAIIJIOB

18.12.2024

https://resh.edu.ru/subject/29/11/

15

CrutaBbl METAJJIOB. DJIEKTPOXUMHUYECKUI
pAI HAPSKEHUN METalIOB

25.12.2024

https://resh.edu.ru/subject/29/11/

16

XHUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METaJJIOB (HATpHM, Kalui, KalblUH,
MarHui, aJlOMAHHUNA) U UX COCTUHEHUIN

09.01.2025

https://resh.edu.ru/subject/29/11/

17

XHUMHUYECKHE CBOMCTBA Xpoma, MCIU U UX

15.01.2025

https://resh.edu.ru/subject/29/11/
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COEIMHEHUN

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COeIUHEHUU

22.01.2025

https://resh.edu.ru/subject/29/11/

19

[Ipaktuyeckas padora Ne 2. "Pemenne
HKCTIIEPUMEHTABHBIX 33/1a4 110 TeMe
«Mertamae"

29.01.2025

https://resh.edu.ru/subject/29/11/

20

HeMeTaJIJH)I, X ITIOJIOKCHUC B
[Tepuonueckoit cucreMe XUMUYECKUX
anemenToB J[. 1. Meneneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

05.02.2025

https://resh.edu.ru/subject/29/11/

21

dwu3nueckue CBONCTBa HEMETAIIOB.
AnnoTponus HeMeTayuIoB (Ha puMepe
KHCJIOpoJia, cepsl, hochopa u yriaepoaa)

12.02.2025

https://resh.edu.ru/subject/29/11/

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COEIUHEHNN

26.02.2025

https://resh.edu.ru/subject/29/11/

23

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u
HUX COEIUHEHNN

05.03.2025

https://resh.edu.ru/subject/29/11/

24

XHUMHUYECKUE CBOMCTBA yriaepoaa, KpEMHUS
U UX COEOUHEHUN

12.03.2025

https://resh.edu.ru/subject/29/11/

25

[IpumeneHne BaXXHEUIINX HEMETAIIOB U
HUX COEIUHEHUN

19.03.2025

https://resh.edu.ru/subject/29/11/

26

O0o001Ienre U cucTeEMaTH3aIis 3SHAHUH 110
teme «Hemeramnely. BeruucieHus mno
YpaBHEHUSM XUMHUYECKUX PEaKIUui U
TEPMOXHUMHUYCCKUE PACUETHI

26.03.2025

https://resh.edu.ru/subject/29/11/

27

[TpakTtuyeckas pabota Ne 3. «Pemenue
SKCIEPUMEHTAJIBHBIX 33134 110 TEME
"Hemeranmnsl"»

02.04.2025

https://resh.edu.ru/subject/29/11/

28

KonTtponsHas pabota o temam
«Metame»y u «HeMetamibl

16.04.2025

https://resh.edu.ru/subject/29/11/
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29

Heoprannueckue u opranndeckue
KuCIoThl. Heoprannueckue u
OpraHNYEeCKHUE OCHOBAHUS

23.04.2025

https://resh.edu.ru/subject/29/11/

30

AmboTepHBIC HEOPTaHUYECKHUE U
opraHuueckue coenuHeHus. [ eHeTnueckas
CBSI3b HCOPraHUYECKHUX M OPTAHUICCKUX
BEIICCTB

30.04.2025

https://resh.edu.ru/subject/29/11/

31

Posb xuMuu B oOecrieueHuu
HKOJIOTUIECKOH, YHEPTETUIECKOH 1
MUIIEBOM 6€30MacHOCTH, pa3BUTUN
MCEIUITMHBI

07.05.2025

https://resh.edu.ru/subject/29/11/

32

[IpencraBnenus: 06 0OMUX HAYIHBIX
MPUHIIATIAX TTPOMBITIICHHOTO TTOTYyYCHUS
BaXXHEHUIITNX BEIIECTB

14.05.2025

https://resh.edu.ru/subject/29/11/

33

YenoBek B MUpE BEILIECTB U MaTEPHAIIOB

21.05.2025

https://resh.edu.ru/subject/29/11/

34

XWUMUS U 3J0pOBBE YEIOBEKA

21.05.2025

https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 10 xknacce/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A. AKIIMOHEpHOE
obmectBo «M3aatenscTBO «IIpocBemieHue»

» Xumus, 11 xknacce/ T'abpuensa O.C., Octpoymo WN.I'., CnaakoB C.A. AKuimoHepHOE
obmectBo «M3aatenscTBO «IIpocBemnieHne»

* Xumus, 10 xknacce/ Pynzutuc I'.E., ®enpaman @.I°. AkunoHepHoe 00111€cTBO
«3narenscrBo «lIpocsemenue»

» Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I". AkiimonepHoe o011ecTBO
«M3parenscTBO «IIpocBemieHne

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Meroanueckoe nmocodue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO0111ast XuMus B TeCTax, 3ajadyax, ynmpaxHeHusx. 11
kiace» — M.: JIpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.Ymakopa «Xumus 11 knacc: KonTpoabHbie
IpOBEpPOYHbIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.Benenckas «Xumus 11 knacc: HacronbHas kHura
s yaurens». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HacronpHas kHura
s yaurens». Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agauu o XUMHH U CITOCOOBI MX
pemenus» - M.: «/lpoday, 2021ros.

7. B.I'. JlenncoBa «Xumus 11 knacc moypounsie miansl 1o yaeouuky O.C.I'abpuensina,
I'.T".JIsicoBoit» - Bonrorpaa» Yuutens 2018ro.

8. M.A.Ps6oBa, Y.HO.HeBckas, P.B.JIunko «Tecthl mo xumun 11 kiaaccy, - M.: Dk3aMeH,
2019r.

9. 9. O.C.I'abpuensn, U.I".ocTtpoyM0OB « XUMUYECKHUI SKCIIEPUMEHT B IIKosie 11 kmacey; -
M.: Ipoda. — 2019 ron.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

http://www.chemnet.ru I'azera « Xumus» u caliT s yaurens «S1 uny Ha ypoK XHMHM»
http://him.1september.ru Enunas xomnexuus LIOP: [IpeameTHas KomeKIusa « XHMUS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIE 3KCTICPUMEHTHI:
xumust. Komnekmus Poccuiickoro o6meo0pa3oBaTelbHOTO TTOpTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://wwwalhimik.ru Beepoccuiickas omuMIuaaa IIKOJIEHUKOB TT0 XUMHH
http://chem.rusolymp.ru Opraamdeckast XuMusi: SJICKTPOHHBIA YISOHUK JIUIS CpeTHEH
TITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBIN Y4eOHUK
http://wwwhemi.nsu.ru OTKpBITHII KOJUTSK: XUMUSI

http://www.chemistry.ru luctaniimonHasi OJUMITHAIA 110 XUMUHU: TCICKOMMYyHHKAIIMOHHBIH
00pa3oBaTeIbHBIN TPOEKT






