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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMma Mo XMMHHM Ha YpPOBHE CpeIHEro oOmero ooOpa3oBaHHs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUs (eaepanbHOW 00pa30BaTeNbHONW MPOTrPaMMBI CPEIHETO OOIIero
obopaszoBanus (POII COO), npencraBieHHbIX B DenepaJibHOM TOCYJAPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, ¢ yuérom Konuenmuu npenogaBanusi yueOHOTO mpeaMeTa «XUMHs» B 00pa30BaTeIbHbBIX
opranmzaiusax Poccuiickoit ®denepanuu, peanu3yroIMX OCHOBHbIE OOpa3oBaTelIbHbIE IPOrPAMMBI, U
OCHOBHBIX nojoxeHuil «Ctpareruu pazsutus Bocnutanus B Poccuiickoit ®denepanun Ha nepuon 1o 2025
rona» (Pacnopspxenue [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXONOB K pa3paboTKe NporpaMMbl MO XHUMHH, K ONPEAETICHHUI0 OOINEeH CTpaTeruu
00y4yeHHMsl, BOCHUTAHUSA U Pa3BUTUS 00ydaIOUIMXCS CpeacTBaMu ydeOHoro npeamera «Xumus» ansa 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTaBHJIM  KoHIenrtyaidbHble monoxenus @OI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LI€JIeH, COJepKaHus, pe3yJbTaToB OOydyeHHss MU TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIITYCKHHUKOB.

Xumuueckoe o0pa3oBaHUE, IOJy4aeMO€ BBIMTYCKHHKaMHU 0011e00pa3oBaTeIbHON OpraHu3alui,
SBIISICTCS HEOTHEMJIEMOW 4YacThbi0 MX 00pa30BaHHOCTH. OHO CIYXHT 3aBEpPLIAIONIUM 3TAllOM peau3aIiu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIMX LEIOCTHON cucreme
XUMHYECKOTO 00pa3oBaHMs. DTH IEHHOCTH KAacaroTCs IMO3HAHHS 3aKOHOB IPHPOJBI, (HOPMHUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTyphbl UEIOBEKa, a TAaKXKe JKOJIOTMYECKH OOOCHOBAHHOTO OTHOLICHUS K
CBOEMY 3/10pPOBbIO U MPUPOAHON cpene. Peanusyercs xumuueckoe oOpazoBaHue 00ydyaroUuxcs Ha YPOBHE
cpeaHero obuero oOpa3oBaHus CpPeACTBAMU Y4eOHOIro mpeaMeTra «XUMUS», COAEpP)KaHUE U MOCTPOSHHE
KOTOPOTO OTpEAETICHbl B MPOrpaMMe IO XMMUHU C YYETOM CHeUM(UKA HAYKH XUMHHU, e€ 3HAYCHHS B
NO3HAHUU MIPUPOJIBI U B MaTEPHAIbLHON JKU3HU OOIIECTBA, a TaKXKe ¢ Y4ETOM OOIIMX IeJIed U MPUHLIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI cpeiHero oOmiero odpasoBaHusi B Poccuiickoit
®enepanuu.

XuUMHUSL KaK D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT Oco0yl0 poJib B COBPEMEHHOMN
LUBWIN3ALMK, B CO3JaHMM HOBOM 0a3bl MarepuanbHOM KyinbTypsl. OHa BHOCHUT CBOM BKIaa B
(opMUPOBAaHKE PALMOHAIBLHOTO HAYYHOIO MBIIIJICHUS, B CO3/aHME IIEJIOCTHOIO INPEJCTAaBIECHUS 00
OKpY’KalollleM MHUpe Kak O €IUHCTBE NMPHUPOJBI U YeJIOBeKa, KOTopoe (GopMupyeTcs B XMMHU Ha OCHOBE
MOHMMAHHUS BEIECTBEHHOTO COCTaBa OKPYXKAIOILEr0 MHpa, OCO3HAHHUS B3aWMOCBSI3H MEXIY CTPOECHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHMS.

TecHo B3aMMOJEHCTBYS ¢ JPYTMMU €CTECTBEHHBIMU HayKaMH, XUMHUS CTala HEOThEMJIEMON YacThiO
MHUPOBOU KYJIbTYphl, HEOOXOAUMBIM YCIOBHEM YCIIEHIHOTO TpPyJa U KM3HM KaKIOro wieHa OOIecTBa.
CoBpemeHHast XUMUS KaKk HayKa CO3HJIaTeNlbHasl, Kak HayKa BHICOKMX TEXHOJIOTHI HalpaBlieHa Ha pelleHne
rJ100aIbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, SHEPreTHUECKOW, MHUIIEBOH,
9KOJIOTMYECKOM 0€30M1acCHOCTH U OXPAHBI 37J0POBbSL.

B cooTtBercTBHU ¢ OOIIMMU LENAMHU U MPUHIMIIAMH CPEIHEro olIiero o0pa3oBaHus CoJepKaHue
npeamera «Xumus» (10—11 kimaccel, 0a30BbIi YpOBEHb U3YyU€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIbTYPHYIO MOATOTOBKY OOYYarOLIMXCs, HEOOXOAUMYIO UM JUI BBIPAOOTKH MHPOBO33PEHUYECKHX
OPUEHTHUPOB, YCIEIIHOIO BKJIIOUYEHUS B XHU3Hb COLIMYMA, MPOAOJDKEHUS O0pa3oBaHUS B PA3IUYHBIX
001acTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBngomuMu peamMeTa «XUMHS» SBISIOTCA 0a30Bble Kypchl — «OpraHudeckass XUMUs» U
«O01mas 1 HeopraHUyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HayKu: CUCTEMA 3HAHUMN [0 HEOPTaHUYECKON XMUMHH (C BKJIIOUEHHEM 3HaHUM U3 oOuIel XUMun) u
opranudeckoil xumuu. opMUpoBaHHE JAHHOW CHCTEMBbl 3HAHUM MPU U3yYECHUH IpeaMeTa oOecrednBaeT
BO3MOXXHOCTh PAacCMOTpPEHHS BCEr0 MHOT0OOpa3usi BELIECTB HAa OCHOBE OOIIMX MOHSATHM, 3aKOHOB U
TEOPUM XUMHUH.

CtpykTypa coaepxanus KypcoB — «Opranndeckast xumus» u «OO01ass 1 HeopraHudecKasi XUMHsI
chopMHpoBaHa B MpOrpaMMe MO XUMHUHM HAa OCHOBE CHUCTEMHOrO MOJXOJa K H3YyYEHHIO Y4eOHOro
MaTepuaia M OOYyCIOBJIE€Ha HCTOPUYECKHM OOOCHOBAHHBIM DAa3BUTHEM 3HAHMM Ha ONpeAeNEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCcKOd XMMHUHU BELIECTBA PAcCMaTPHUBAIOTCS HA YpOBHE
KJIACCUYECKON TEOpPUM CTPOEHHUSI OPraHMYECKHX COEIUMHEHH, a TakkKe Ha YpOBHE CTEPEOXUMHYECKHX U
AIIEKTPOHHBIX MPEJICTABICHUI O CTPOCHUH BemecTB. CBeieHus: 00 U3yyaeMbIX B Kypce BEUIeCTBaX JAIOTCs
B Pa3BUTUU — OT YIVIEBOAOPOAOB JO CIIOKHBIX OHOJOTMYECKM aKTHBHBIX coequHeHui. B kypce
OpPraHUYeCcKO XUMUH MOJIYYalOT Pa3BUTHE C(OPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 0O0IIETr0 00pa3oBaHus



NepBOHAYAJILHBIC TPEACTABICHUS O XUMHYECKOW CBSI3M, KJIACCU(UKAIIMOHHBIX IPU3HAKAX BEILIECTB,
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUYECKOH PEaKIIHH.

[Tox HOBBIM yTIIOM 3peHus B mpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpPUBACTCS M3YyYCHHBIN
Ha YpOBHE OCHOBHOT'O 00IIero oOpa3oBaHUsl TEOPETHUYECKHI MaTepuai U (DaKTOIOTHYECKUE CBEACHUS O
BEIIECTBAX M XUMHYECKOH peakmuu. Tak, B "acTHOCTH, B Kypce «OO0Imas M HEOpraHWYecKas XHUMHS»
00y4aromuMCsl TPEIOCTABISIETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHWE IEPHOIAMYECKOrO 3aKOoHa C
00IIETEeOPETUIECKUX M METOAOJIOTHUECKHUX MO3UIHH, IITy0Ke MOHATh HCTOPUYECKOE M3MEHEHNE (QyHKIHUI
ATOTO 3aKOHA — OT 0000MIAIOIEH 10 OOBICHAIONMIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaKHEHIIMX BEIIECTBAX, HMX COCTaBe, CTPOCHHMH, CBOWCTBAX H
OPUMEHEHHH, a TaKKe O XHMHUYECKHX PEaKIMAX, WX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHseTcs B Kypcax 10 u 11 kiaccoB 3JeMEHTaMH COAEPKaHUS, MMEIOIIUMH KYJIBTYPOJIOTHUECKHHA 1
NPUKIIAJHON XapakTep. DTH 3HAHUS CLIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3U XUMHH C APYTUMH HAyKaMHU,
pacKphIBalOT €€ pojb B IO3HABATENBHOH M MPAKTHYECKOH JEATEIBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIUTAHHIO YBAXEHUS K MPOLECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHUECKUX MPHIOKECHUH XUMUH,
IIOMOTAlOT BBIIYCKHHKY OpPHUEHTHUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX Mpoliemax,
CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh HMH()OPMAIUIO M IPUMEHATH €€ JUIsl IONOJTHEHUS 3HAHUH,
peLIeHUs] MHTEIUICKTYabHBIX M SKCIEPHUMEHTAIBHBIX MCCIEeI0BaTeNbCKUX 3a1ad. B memoM coxpepkanue
yuyeOHOTO Tpeamera «XHUMHS» MaHHOTO YPOBHA H3Yy4YCHHS OPHEHTHPOBAaHO Ha (opMupoBaHue Y
00yYaloUmIMXCs MHPOBO33PEHYECKOM OCHOBBI ISl TMOHMMaHMs (WIOCOPCKUX HICH, TaKUX Kak:
MaTepHaJbHOE E€AMHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOTO MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB
UX COCTaBOM M CTPOCHHEM, I03HAaBAEMOCTb NPHUPOTHBIX SBICHUH MyTEM SKCIEPHMEHTAa W PELICHUS
POTHBOPEYHIA MEXTy HOBBIMH (DaKTaMU M TEOPETUUECKUMH TPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B
pELICHUH SKOJIOTHYECKHX TPOOJIEM, a TakKe MpoOjeM COEpex EHUs IHEPreTHUECKHX PECYpCOB, CBHIPbS,
CO3JIaHUS HOBBIX TEXHOJIOTUH M MaTEPHAIIOB.

B mnmane pemieHust 3agad BOCIUTAHUS, Pa3BUTUS M COIHAIM3ALUH OOYYAIOUIMXCS HPUHSTHIC
OpOTpaMMOM 10 XWUMHUHM TOAXOJbl K OINPENEICHUIO COJACPXKAHWA W TOCTPOSHHS IpeaMeTa
npeaycMaTpuBaoT (POPMHUPOBAHHE YHUBEPCATIBHBIX YYEOHBIX AEHCTBUN, MMEIOINX 0a30BOE 3HAUCHHE IS
pa3IMYHBIX BUAOB JEATEILHOCTH: pEIICHHs MpoOjeM, TOWCKa, aHalu3a W 00paboTKM HMH(OpMAIUH,
HEOOXOIUMBIX JUIsI TNPUOOPETEHUS OmbiTa MPAKTHYECKOW M HCCIIEOBATENbCKON JIeATeNbHOCTH,
3aHMMAIOIIeH Ba)KHOE MECTO B MIO3HAHUH XUMUH.

B mpaxTuke mpenogaBaHMs XUMHM Kak Ha YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs, TaKk U Ha
YPOBHE cpenHero oO0miero oOpa3oBaHUWs, TPU ONPENEICHUU CONEPKATEIHHONH XapaKTEPUCTUKU Leen
U3y4eHHs] TpeiMeTa HalpaBlI€HHEM IEPBOCTENIEHHOW 3HAUMMOCTU  TPAAMLIMOHHO  MpHU3HAETCA
(dopMHEpOBaHHE OCHOB XMMHUYECKOH HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOMH
JeSITeIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C METOIMUYECKOW TOUKU
3pEeHHsI TAKOH MOJIXO K OTPEICTICHHUIO TeNIel H3yUEeHUs IPEAMETA SIBIISIETCS BIIOJIHE OIIPAaBIaHHBIM.

CornacHo MaHHOHM TOUYKe 3peHMs TJIABHBIMHU LETSIMHM H3Yy4eHUs npenMeTra «XUMHsS» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

J dopMHpOBaHHE CHUCTEMBbl XHMMHYECKHX 3HAHMM Kak BaKHeHIedl cocTaBisionien
€CTeCTBEHHO-HAYYHOW KapTHHBI MUDPA, B OCHOBE KOTOPOIl JIeKaT KJIOUeBbIe MOHATHS, (QyHIaMEHTaJIbHbIE
3aKOHBI M TEOPHH XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TIOHUMAaHHWE CYIIHOCTH JOCTYITHBIX
0000111eHN T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPHEN UX PA3BUTHS U CTAHOBJICHHUS;

o dopMHpOBaHHE ¥ Pa3BUTHE NPEICTABICHWH O HAYYHBIX METO/aX ITO3HAHWS BEIIECTB H
XUMHYECKHX PEaKIid, HeOOXOIMMBIX JUIsi TpUOOpeTeHNs] YMEHUH OpUEHTHPOBATHCS B MHPE BEIIECTB U
XUMHUYECKHX SIBICHUH, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUYECKON U MOBCETHEBHOM JKU3HHU;

o pa3BUTHE YMEHUI M CIIOCOOOB JESTEIHHOCTH, CBSI3aHHBIX C HAONIOJICHHEM M OOBSICHEHHEM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOII0IEHIUEM MTPaBUIl 0€301acHOr0 00PAIEeHUs C BEIIECTBAMHU.

Hapsiny c¢ »TuM, copepkaTenbHash XapaKTepHCTHKa IeNie W 3aJad W3y4eHHUs TpeaMeTa B
nporpaMMe o XMMHU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPHUOPUTETAMHU B CUCTEME
cpenHero oOmero oOpa3oBaHus. CeromHs B TpPENOJAaBAaHWA XUMHH B OOJBINEH CTENEHH OTHAETCS
NpPEINOYTeHHE MPAKTUYECKONH KOMITIOHEHTE COJEp)KaHHs OOyueHHs,, OpUEHTHPOBAHHONW Ha MOJATOTOBKY
BBIMMYCKHHKA 00I11e00pa30BaTeIbHON OpraHu3alny, BiIaIeiolero He HabopoM 3HaHUM, a PYHKIIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHUSIMH aKTHBHOTO MOJYYCHHs 3HAHWN W NMPUMEHEHHS HX B
peabHOM KU3HU JUIS PeIIeHHUs NPAaKTHYECKHUX 3a1ad.

B cBs3M ¢ 3TUM IIpU U3yUEHHUH MIpeaMeTa «XUMUs» TOMUHUPYIOIIEe 3HaUeHNEe TPUOOPETAIOT TaKHue
LeNIU M 3a]1a4H, KaK:



ajanTanus oOy4aromMXcs K YCIOBHSM JUHAMUYHO Pa3BUBAIOLIETOCS MHUPA, (OPMHPOBAHUE
UHTEJUIEKTYaJbHO  pPA3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHMIO,  COTPYIHUYECTBY,
CaMOCTOATEIIFHOMY MPHUHSATHIO TPAMOTHBIX PEUICHNI B KOHKPETHBIX JKU3HEHHBIX CUTYAIHSAX, CBA3aHHBIX C
BEIIIECTBAMH U MX IIPUMEHEHUEM;

dopmupoBanrne y OOYYarOUIMXCsl KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTEHIIMH), HWMEOIINX
YHUBEPCAJIbHOE 3HAYCHUE Ui Pa3IMYHBIX BHJIOB ACATEIBHOCTU: pelIeHHs MpoOieM, MOUCKa, aHAlu3a U
00pabotku mH(OpMaNNU, HEOOXOAUMBIX sl HPUOOPETEHHs OIBITa AEATEIBHOCTH, KOTOpAas 3aHUMAaeT
Ba)XHOE MECTO B IO3HAHUHM XUMHH, a TaKKe U1 OICHKH C IMO3UIMHA HKOJIOTHYECKOH Oe30macHOCTH
XapakTepa BIUSHHS BEIIECTB M XMMUYECKUX IPOIECCOB HA OPTaHU3M YeJIOBEKa M MPUPOIHYIO CPELy;

pa3BUTHE TMO3HABATEIBHBIX MHTEPECOB, HHTEICKTYyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yYaloMXCS: CIOCOOHOCTH CaMOCTOSITETIbHO NMPHOOPETAaTh HOBBIC 3HAHHS MO0 XMMHUH B COOTBETCTBHU C
KU3HEHHBIMH MTOTPEOHOCTSAMH, HCIIOIB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS TOMCKA U
aHaIM3a y4eOHOH U HayYHO-TIOMYJIIPHOM HHPOPMAINU XUMUIECKOTO COACPIKAHHMS;

dbopMHupOoBaHHE W PA3BUTHE y OOYYAIOUIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJII0JaTeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIEé OCOOCHHO HEOOXOIMMBI, B YAaCTHOCTH, IPHU
IUTAHUPOBAHHUHU U TMIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHUE y OOYdYaromuXcs YOeXIEHHOCTH B T'YMAaHHUCTUYECKOW HAIPaBICHHOCTH XUMHH, €&
BRXHOH pOJIM B PEUICHUU TIOOAIBHBIX MPOOJIEM pPAalMOHAIHHOTO MPUPOAONOIH30BAHUS, OMOIHEHUS
SHEPreTHYECKUX PECypCOB M COXPAHEHHUS IPUPOJHOTO PABHOBECHs, OCO3HAHHA HEOOXOAUMOCTH
OepeKHOT0 OTHOWICHHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TaKKe MPUOOPETEHUS OIbITa WCIOIH30BAHUS
NOJYYCHHBIX 3HAHUHM U1 NMPHUHSATHA TPAMOTHBIX PELICHUH B CHUTYalMsAX, CBS3aHHBIX C XUMHYECKUMH
SIBJICHUSIMU.

B y4ueOHOM mutane cpemnero oOriero oOpa3oBaHHs MpEAMET «XUMHUs» 0a30BOr0 YPOBHS BXOJAUT B
coCTaB npenMeTHO# obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

OOmiee 4nciIO 4acoB, OTBEACHHBIX IS U3y4EHUS XMMHUH, Ha 0a30BOM YpOBHE CpEJHEro OOIIero
oOpa3oBaHus, coctaBisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 knacce — 34 gaca (1 yac
B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKO XUMHHU

[IpenMer opraHuyeckol XUMuM: €€ BO3ZHUKHOBEHUE, PAa3BUTHE U 3HAUYEHUE B MOJIYYEHUH HOBBIX
BEILIECTB U MaTepuaioB. Teopusi CTpoeHus opraHudeckux coeauHenuii A. M. ByrinepoBa, €€ oCHOBHbIE
nonoxenus. CTpykTypHbie (GOpMYJIIbl OpraHMUECKUX BemecTB. [ oMonorus, u3omepus. XUMUYECKas CBSI3b
B OPraHUYECKHUX COCANHEHUSAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o Kiaccu(UKAMKM OpPraHUYECKHX BemiecTB. HoMeHkaTypa OpraHMYecKHX
COeIMHEHUI (cucTemMaThueckas) M TpUBUAIbHbIE HAa3BaHUS BaXHEMIINMX MpEACTaBUTENECH KIIACCOB
OpPraHMYECKUX BEILECTB.

DKcriepuMeHTAlIbHbIE METObl U3YUYEHHUS BEIIECTB U UX MpEBpallleHuii: 03HaKOMIIeHHE ¢ oOpa3iamMu
OpraHMYECKUX BEUIECTB U MaTepHUajaMHi Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB,
HAOJIO/IEHUE U OMKMCAHUE JEMOHCTPALMOHHBIX OIMBITOB MO MPEBPALEHUIO OPraHUYECKHX BELIECTB MpPH
HarpeBaHuu (IJIaBJIeHUE, OOYTIIMBaHUE U TOPCHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHME, TOMOJIOTHYECKHUM psAl. MeTaH U 3TaH — NpOCTEHIINE NIPEACTaBUTEIN
QJIKaHOB: (PU3NYECKUE U XMMHUECKHUE CBOICTBA (PEaKuu 3aMEeICHHs U TOPEHHS ), HaX0XICHHE B IPUPO/IE,
[OJIy4Y€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUU psAd. OTWIEH U MPONWIEH — NpOoCcTeHlIne
NpPEJCTaBUTENIN  AJIKCHOB:  (U3WYECKMEe M  XUMHUYECKHME CBOHCTBa (peakuuu TUIAPUPOBAHHSA,
raJIoreHUPOBAHUS, THIPATAlUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOIyYeHUEe U IPUMEHEHHE.

Anxanuensl: OyranueH-1,3 u metmnOyraguen-1,3: cTpoeHue, BaxKHEHIINEe XUMUYECKUE CBOWCTBA
(peakuus nmonuMepu3zaun). [lonmyueHne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTUYECKUH psA. ALETUIEH — MPOCTEHIINM
NpEeJCTaBUTENIb AJIKMHOB: COCTaB, CTpPOEHHE, (U3NYECKHEe U XHMHYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (QHU3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHMUS), MMOJTYUEHHE U IpUMEHeHue. Toayon: cocmas, cmpoenue, gpusudeckue u
Xumuyeckue c8olcmea (peakyuu 2al02eHUpoO8aHUs U HUMPOBAHUS), NONYUeHUe U NpUMeHeHUe.
TokcuuHOCTh apeHOB. I'eHeTHueckasl CBS3b MEX]Y YIJIEBOJOPOJAMH, MPUHAMISKAUUMH K Pa3InYHbIM
KJ1accam.

[IpupoaHble UICTOYHUKHU YIIIeBOJ0po10B. [IpuponHblil ra3 u nonyrHele HeQTsHBIE Ta3bl. HedTh 1
e€¢ mnpoucxoxzaeHue. CrocoObl nepepadOTKM  He(PTU: TEperoHka, KpPEeKUHIr  (TepMUUYECKHIA,
KaTaluTHYecKuil), nuponus. IlpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B
ObITY. KaMeHHBIH yroib U IPOAYKTHI €0 epepaboTKH.

DKcrnepuMeHTalIbHbIE METO/bl U3YUYEHHUS BELECTB U UX MpEeBpallleHuii: 03HaKOMIIEHHE ¢ oOpa3lamMu
IUIaCTMACC, KaydyKoB M pe3uHbl, kojulekuuu «HepTb» u  «Yromp», MOJETUpOBaHHE MOJEKYI
YIJ€BOJIOPOAOB U TaJOTE€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKOW PAOOTHI: MOJydyeHUE STUJIEHA U
W3YYEHHUE €T0 CBOWCTB.

Pacuérnebie 3anaun.

Bbrunciienuss 1mo ypaBHEHMIO XMMHUYECKOM peakiuu (Macchl, 00b&Ma, KOJIWYECTBA HMCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa pEaKlMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX
BEIIIECTB WU NMPOJYKTOB PEaKIUH).

Kucnopoacoaepxanme oprannyeckune coeinHeHUs!

[IpenenpHble OAHOATOMHBIE CIUPTHI. MeTaHON M ATAHOJN: CTpOeHHe, (PU3NYECKUEe U XMMUYECKHE
CBOMcTBa (peakuMM C AaKTUBHBIMH MeETaUIaMH, TaJOre€HOBOJAOPOJAaMH, TOpEHHE), MPHUMEHEHHUE.
BognoponHeie cB3u MeK 1y MOJIEKyaMH cIUPTOB. JleiicTBrEe MeTaHOJIa ¥ 3TaHOJIA HAa OPraHU3M YEJIOBEKA.

MHoOroatoMHble CIUPTHI. ODTUJICHIVIMKOIb U TIULEPUH: CTPOEHUE, (U3NYECKHE M XUMUYECKHE
CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMU METalNIaMU, KadeCTBEHHAsl PEaKklMs Ha MHOIOATOMHBIE
cnupThl). JlelicTBUe HA OpraHu3M yenoBeka. [IpuMeHenne riuiuepuHa u dTUIICHTTUKOIIS.

@DeHoM: CTPOEHUE MOJEKYIbl, (U3NYECKUE M XHUMHYECKHE CBOWCTBA. TOKCHMYHOCTH (QeHoma.
[Ipumenenue deHoma.




Anbreruasl U xkemoHvl. PoOpManbAETH]l, alleTAIBICTUA: CTPOCHHUE, (PU3HUECKUE U XMMUYECKHE
CBOMCTBA (PEaKIMK OKHCICHHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIINN), TOTyYCHHUE U IPUMEHEHHE.

OHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAs U YKCYCHAs! KUCIIOTBI: CTPOCHHUE,
¢u3nueckue U XMMHUYECKHE CBOWMCTBA (CBOMCTBA, 0OIIMe Ui Kijacca KUCIOT, peakius 3TepuuKaum),
HoJy4eHue U npumenenue. CteaprHoOBas U OJIEMHOBAs! KUCIIOTHI KaK MPeACTaBUTEIH BBICIINX KapOOHOBBIX
KHUCIO0T. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOILIEE AEHCTBUE.

CrnoxHble 3(Upbl KaKk NPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. I'maponu3 ciioxHbIX 3¢upoB. JKupsl.
I'mpponus xupos. [IpuMeneHne xupoB. buosorndeckas posb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKauus YriaeBoJOB (MOHO-, AM- W Iojucaxapuisl). [moko3a —
NPOCTEHIINKA MOHOCAXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MUECKHE W XUMHUYECKHE CBOMCTBA
(B3ammopetictue ¢ ruapokcuaom Meau(ll), okucienne amMmuadHbIM pacTBOpoM okcuupa cepeopa(l),
BOCCTaHOBJICHHE, OpPOXKEHHE TJIIOKO3bI), HAXOXKJICHHE B IMPHUPOJE, NMPUMEHEHUE, OMOIOTHYECKass POJIb.
®dotocunTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u wnemmonosza kKak IpupoaHble mnonuMepbl. CTpoeHHE KpaxMmana U LEJUTIOJIO03BI.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmasa (TMIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCrepUMEHTAJIbHBIE METOBI U3YUEHHUS BELLECTB U UX MPEBPAILEHUI: IPOBEIACHNE, HA0II0IEHNE U
ONUCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHbIC PEAKLUU OJHOATOMHBIX
cnupToB (okucaeHue 3taHosa okcuaom menu(ll)), MEHOroaTOMHBIX CIUPTOB (B3aUMOIEHCTBHE TTIMLEPUHA C
ruapokcugaoM wMeau(ll)), ampaernmoB (OKUCICHHME aMMHAYHBIM pPAcTBOpOM okcuaa cepedpa(l) wu
ruapokcuaoM menu(ll), B3aumopeiicTBue Kpaxmana C HOAOM), NPOBEACHHE NPAKTHUECKOH paldOThI:
CBOWCTBA pacTBOPA YKCYCHOU KUCIIOTHI.

Pacuérnsbie 3anaun.

Bbluuciienuss 1mo ypaBHEHMIO XMMHYECKOM peakiuu (Macchl, 00béMa, KOJIMYECTBA HMCXOJHOIO
BEIIECTBA WJIM MPOAYKTAa pPEaKLUMU IO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HUCXOAHBIX
BEILIECTB WU MPOJYKTOB PEaKIUH).

A3oTconepikalie OpraHn4eckie CoeIMHEHUsI.

AMMHOKHCIOTBl Kak aMQOTepHble OpraHMYecKue coeAuHeHus. Pusnueckue M XUMHUYECKHE
CBOICTBa aMHHOKHUCJIOT (Ha IpUMepe riauiuHa). buosnornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuabl.

benku kak nmpupoHbIe BBICOKOMOJIEKYIISIpHbIE coefnHeHus. [lepBuuHas, BTOpUYHAs U TPETUYHAS
CTPYKTypa 0enKoB. XHUMHUYECKHE CBOMCTBA OCJIKOB: THAPOJU3, JCHATYpAIlUs, KAUeCTBEHHBIE PEaKIMU Ha
OemnKu.

DKcrepuMEHTaANIbHbIE METO/Ibl U3YUEHHUs BEIIECTB M UX MPEBPALICHUI: HAOII0IeHuEe U OMHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATypalusl OEIKOB IIPU HArPeBaHUH, LIBETHbIE pEeaKIIUN OEJIKOB.

BbicokomosiekyisipHble coeJUHEeHUA

OCHOBHbBIE IOHSATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHH: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb IOJUMEpU3allMM, CpeaHss MojeKkyiaspHas wmacca. OCHOBHbIE METOJABI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH — NOJIMMEpH3alts U MOJIUKOH/IEH AU

DKcrnepuMeHTalIbHbIE METO/bl U3YUYEHHUS BELLIECTB U UX MpEBpallleHuii: 03HaKOMIIEHHE ¢ oOpa3lamMu
HOPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanuss MeXNpeIMETHBIX CBs3€d IMpH H3yuyeHUM opraHudyeckod xumuum B 10 Kimacce
OCYIIIECTBIISIETCSl Yepe3 MCIIOJIb30BAaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX IOHSATHI, TaKk M TOHATHUH,
SIBIISIFOLIMXCS] CHCTEMHBIMHU 11 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [TUKJIA.

OOmue ecTecTBEHHO-Hay4YHbIE MOHSTHS: SBJICHHE, HAy4yHbIH (akT, rumoresa, 3aKOH, TEOpHUS,
aHanmu3, CHHTE3, Kiaccu(uKanus, MEepUOAMYHOCTb, HAONIOJEHHE, HM3MEpEeHHe, HIKCIEPUMEHT,
MOJIEJTUPOBAHUE.

@dusmka: Marepus, SHEPrus, Macca, aroM, 3JIEKTPOH, MOJEKYla, SHEPreTHUYeCKUil ypOBEHb,
BEIIECTBO, TeJIO, O00BEM, arperaTHOE COCTOSHUE BeUIecTBa, (PU3MYECKHE BEIMYUHBI U EOUHUIBI HX
U3MEpEHMUS.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BelIECTB B oOpraHusme, (oTocuHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, KUPHI, (PEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHonOrMs: MNHUIIEBBIE TNPOIYKTHI, OCHOBBI PAIMOHAIBHOTO THTAHHS, MOIOIIUE CPEACTBa,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE MpenapaThl, MaTepUalIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.



11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMMUS

Teopernyeckne 0CHOBBI XUMHUH

Xumuyeckuil 3meMeHT. AToM. SIpo aTtoMa, M30TONBL. DIEKTPOHHAS 000J0YKa. DHEPreTHUSCKHe
YPOBHH, TOyPOBHU. ATOMHBIE OpOUTaNy, S-, P-, d- aemMeHThl. OCOOCHHOCTH PacIpeeIeH s HICKTPOHOB
10 OpOUTAIISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPHUTypalysi aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoamyeckas cucrema xumuueckux snemeHntoB J[. M. Menpaeneena.
CBs13p nepuoauyeckoro 3akoHa u [lepuoauueckoii cucreMsl xumuueckux 3neMeHToB . M. Menaeneesa c
COBPEMEHHOM TE€OpUEH CTPOCHUS aTOMOB. 3AKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX JJIEMEHTOB
U 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB M0 TPYHIaM U MepHoAaM. 3HAYEHUE NMEePHOAUYECKOTO
3aKOHA B PA3BUTUH HAYKH.

CrpoeHue BelecTBa. XMMHUUYECKasl CBSA3b. BUabl XMMHUECKON CBA3M (KOBaJIEHTHAsl HENOJISIpHAsl U
HOJISIpHAsi, MOHHAsA, MeTajimdeckas). MexaHu3Mbpl 00pa3oBaHUS KOBAJEHTHOM XMMMYECKOW CBSI3U
(0OOMECHHBI W JOHOPHO-aKIENTOPHBIN). BomopomHas cBsizb. BajaeHTHOCTh. DIEKTPOOTPULIATEIHHOCTb.
Crenenb okucieHus. MIoHbI: KaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA.
THUIBI KPUCTAIVIMYECKHUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA KPUCTAININYECKON PEILETKH.

[TonsTHe 0 nUcnepcHBIX cucTeMax. VICTHHHBIE U KOJUIOMHBIE pacTBOPBL. MaccoBas 10J1s BelecTBa
B PAacTBOPE.

Knaccupukanusa Heopranmyeckux coeauHeHuil. HomeHkiaTypa HEOpraHM4eCKHX BEIIECTB.
['eHeTnyeckas CBS3b HEOPraHUMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3JINYHBIM KIIACCAM.

Xumunyeckas peakuus. Kinaccupukanus XUMUYECKUX peaklMii B HEOPraHMUECKON U OpraHu4ecKon
XUMHH. 3aKOH COXPaHEHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS U IPEBPAILECHUS SHEPTUU IIPU XUMUYECKHUX
peaKkusx.

CKopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMyHbIX (akTopoB. OOpaTHMble peakui. XUMHUYECKOe
paBHOBecHe. PaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYECKOT0 paBHoBecus. [Ipunnun Jlelllarense.

OnexrponauTuyeckas nuccoruanus. CuiabHble U cliadble 37eKTpoauThl. Cpesia BOJHBIX PacTBOPOB
BEIIECTB: KUCJIAsl, HEUTpasbHas, LICJIOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcriepuMEHTAIbHbIE METOJAbl M3Y4YEHHs BEIIECTB U WX IPEBpAIICHUN: J€MOHCTpalus TaOIuil
«Ilepuognyeckasd cucrema xumuyeckux onemeHtoB [J[. M. MenneneeBa», wusydeHue MoAeien
KPUCTAIIIMYECKUX DPEIIETOK, HAONIOACHUE W OMNHMCAHHME JNEMOHCTPAIlMOHHBIX U J1a0OpaTOPHBIX OIBITOB
(pa3nokeHue MepoKcHaa BOIOpPOJAa B MPHUCYTCTBUU KaTajau3aTopa, ONpeAesieHHE CpeAbl pacTBOPOB
BEIIECTB C IIOMOIIBIO YHHUBEPCAIBHOIO MHJMKATOpA, pEeakUWd HMOHHOrO OOMEeHa), IpPOBEJCHHE
NpPaKkTU4YEeCKOH paboThl «BiausHMe pa3aTuuHbIX (PAKTOPOB HA CKOPOCTh XUMHUUECKON peakiumy.

Pacuérnsie 3anaun.

Pac4€rbl 0 ypaBHEHUSAM XMMHYECKHUX PEAKIIMHA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI
C UCIIOJIB30BAaHUEM ITOHATHUS «MACCOBAasl J0JIs1 BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [lonoxxenne HemeramioB B [lepnoandeckoil cucteMe XMMHYECKHX 3J1eMeHTOB JI. .
MennieneeBa M OCOOCHHOCTH CTpOeHHMs aToMOB. (Dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONHS
HEMeTaJUIOB (Ha MpUMeEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOWCTBA BAXHEUIIMX HEMETAIOB (TajloreHoOB, Cepbl, a3oTa, gocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUH (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOJAHBIX COETUHEHUN).

IIpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenne meramnoB B Ilepuogudeckoil cucreme XuMudyeckux ayemeHtoB [ .
MenneneeBa. OCOOEHHOCTH CTPOEHHUS BIIEKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue ¢usnyeckue
cBoMcTBa MeTaUI0B. CIUTaBbl METAIIIOB. DIEKTPOXUMHAYECKHH psAJl HAIIPSHKEHUH METAJIOB.

XUMHUYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATpUM, Kajaui, KajablUd, MarHuii, aJllOMUHUMH,
LUHK, XPOM, KeJle30, MEJIb) U UX COEIMHEHUH.

OO6u1re ciocoObl oMy4eHHust MeTayuIoB. [IpiMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJABl M3YyYEHHUS BEIIECTB M HX IPEBPAICHUH: H3YyYEHHUE KOJICKLIUU
«MeTajmuibl M CIUIaBb», OOpa3loB HEMETAJJIOB, PEUICHHWE AKCIEPUMEHTANbHBIX 331a4, HaOJIOJCHHE U



OTNKCaHHE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aMMOJACHCTBUE THAPOKCHIA ATIOMHHHS C
pacTBOpaMu KUCIJIOT U LIEN0YEH, KAUECTBEHHBIE PEAKIIMM HA KATHOHBI METAJUIOB).

Pacuérhrle 3agaun.

Pacuérpl Macchl BemecTBa WM 00bEMA Ta30B M0 U3BECTHOMY KOJHMUYECTBY BELIECTBA, Macce WU
00BbEMY OZHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
IIPOJIYKTOB PEAKLIUM, €CIIU OJTHO U3 BEILECTB UMEET IIPUMECH.

XHMHUA U )KU3HD

Pomp xumuuM B OOECIIEYEHUH HKOJIOTUYECKOM, OSHEPreTHYeCKOM W MUINEBOM 0e30macHOCTH,
pa3BUTUU MeIULIMHEL. [IoHATHE 0 HAYYHBIX METOAX MO3HAHUS BEUIECTB U XUMUYECKUX PEaKLUil.

[IpencraBnenns 00 OOMMX HAYYHBIX HPUHIMIAX TMPOMBIIUIEHHOTO MOJYYEHHUS BaXHEUIINX
BELICCTB.

YenoBek B MHpe BEIIECTB W MarTepUalOB: BaXXHEHUIIWE CTPOUTEIBHBIE MaTepHalbl,
KOHCTPYKLMOHHBIE ~ MaTepHalbl, KpAacKH, CTEKJIO, KEpaMUKa, MaTepuaybl Ul  DJIEKTPOHMKH,
HaHOMAaTepHaJlbl, OpPraHM4ECKUE U MUHEPAJIbHbIE y100pEHUS.

XuMus U 310pOBbE 4YEIOBEKAa: IPAaBWJIA HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IIPENApaToB, IMpaBUIIa
0€30M1aCHOT0 UCMOIb30BaHMs PENapaToB OBITOBOM XUMHUHU B ITOBCEIHEBHOM JKU3HU.

MexnpeamMeTHble CBS3H.

Peanu3zanus MexXnpeaMeTHbIX CBsI3el MPpU U3yUEHUH O0IIel 1 HeopraHuueckoi xumuu B 11 knacce
OCYILECTBIISICTCS. Yepe3 HCIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W IOHATHH,
ABJISIFOLIUXCSI CACTEMHBIMU JUUISL OTAEIIBHBIX IIPEJMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO1u11e ecTeCTBEHHO-HAYYHbIE MOHATH: HAY4HBIH (DakT, rMIoTe3a, 3aKOH, TEOpuUsl, aHAJIN3, CUHTES,
KJaccu(uKanus, NepuoANIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOACTHUPOBAHNE, H3MEPEHHE, SIBICHUE.

@dusuka: MaTepus, DOHEPrus, Macca, aroM, DJJIEKTPOH, IIPOTOH, HEWUTPOH, HWOH, H30TOIl,
PaZMOaKTHBHOCTb, MOJIEKYJIa, SHEPIeTUYECKHI YPOBEHbB, BEUIECTBO, TEIO, O0BEM, arperaTHOE COCTOSIHUE
BEILIECTBA, (hU3UUYECKHE BETMUMHBI U €MHULBI UX U3MEPEHUs], CKOPOCTb.

Buonorusi: kierka, opraHusM, 3KocHUCTeMa, Ouocdepa, Makpo- U MHKpPODJIEMEHTBI, BUTAMHHBI,
0OMEH BElIECTB B OpraHUu3Me.

I'eorpagus: MuHepabl, FOpHbIE IOPOJIbL, [T0JIE3HBIE HCKOIIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHomorusa: XMMHUYECKas IPOMBIIUIEHHOCTb, METa/UIyprus, IPOU3BOJACTBO CTPOUTEIBHBIX
MaTepuaioB, CEIbCKOXO3AWCTBEHHOE MPOM3BOJACTBO, IHIIEBAs MPOMBIIUIEHHOCTh, (papMalneBTHUECKast
IIPOMBILUIEHHOCTh, IIPOU3BOACTBO KOCMETHYECKUX IIPEnaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHaJIOB, AEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHWHN HA FA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yabTaTaM OCBOCHHS OOYYAIOIIUMUCS TPOTPaMM
cpemHero odmiero oopasoBaHus (JITYHOCTHBIM, METAIIPEAMETHBIM H MPeaMeTHBIM). HaydHo-MeTomnueckon
OCHOBO1 JIJIs pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHSI IPOTPAMM CPEIHETO 001ero oopa3oBaHus
SIBJIIETCS CUCTEMHO-IEITEIbHOCTHBINA MOAXO/I.

B cooTBeTcTBHM ¢ CHCTEMHO-JESATEIBHOCTHBIM MOAXO0JIOM B CTPYKTYpE JTUYHOCTHBIX PE3YyJIbTaTOB
OCBOCHMSI TIpenMeTa «XUMHUS» Ha YPOBHE CpeaHero ooOmero oOpa30BaHUS BBIICICHBI CICTYIOIINE
COCTAaBIISIOIINE:

OCO3HaHUE OOYyYaIIHUMHUCSI POCCUUCKOW TPaXTAHCKONM MIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEICTICHHIO;

HaJU4Yre MOTUBAITUU K O0YUYEHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKIECHUIN TMUYHOCTA Ha OCHOBE KITFOUYEBBIX I[EHHOCTEH
U UCTOPUYECKUX TPAAULINKA 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH O0YYaIONINXCS PYKOBOJICTBOBATHCSI B CBOCH JEATEIHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMU, IPUCYIIUMU IIEJIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUEe TMPABOCO3HAHUS SKOJIOTHYECKOH KYIbTYPBl M CIIOCOOHOCTH CTaBUTh IIETU U CTPOUTH
JKM3HEHHBIE IIaHEI.

JIMIHOCTHBIE PE3yJIbTaThl OCBOCHHS IpEAMETa «XHUMHS» JIOCTHTAIOTCS B €IMHCTBE YUCOHOW U
BOCIHUTATEIbHOU JEATEIHHOCTH B COOTBETCTBUU C T'YMAaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH W HJICATAMH POCCHICKOTO TPAXKIAHCKOTO OOIIeCcTBa, MPUHATHIMA B
o0OmiecTBe HOpMaMH W TpaBUJIAMU TIOBEJIEHUS, CIOCOOCTBYIOIIMMH IIpOLlecCaM CaMOIO3HAHUS,
CaMOpPa3BHUTHS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTU O0yUYaAIOIIHXCS.

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS NpeameTa «XHUMHS» OTPaXaroT cHOPMHUPOBAHHOCTH OIBITA
MO3HABATEIILHON M MPAKTUYECKON JESATeILHOCTA OOYYAIONIUXCS M0 peallu3aliy MPHHSITHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJIC B YACTHU:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, YBaOXKEHUS K 3aKOHY U
TIPABOIIOPSIKY;

MIPEJICTABJICHHSI O COLMATBHBIX HOPMaX U MpaBUaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEITEILHOCTH MIPH CO3JIaHUM YICOHBIX MPOCKTOB, PEIICHUN
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NMPUHUMATh MOTHBBI, HAMEPCHHSI, JIOTUKY W apTyMEHTBI JIPYTUX TPH
aHaJIM3€e Pa3IUYHbIX BUJOB YU€OHOU NESTEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HaCIEINI0 OTeYECTBEHHON XUMUU;

YBOXCHHSI K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUM W TPAKTHYECKOTO MPUMCHCHHS XUMUH,
OCO3HAaHUS TOTO, YTO JOCTM)KCHUS HAyKH €CTh pe3ylabTaT UIMTENbHBIX HAOMIOJCHHM, KPOMOTIMBBIX
IKCIIEPUMEHTAIILHBIX TIONCKOB, TIOCTOSTHHOTO TPY/a YY€HBIX U IPAKTHKOB;

WHTEpeca W IMO3HABATEIbHBIX MOTHMBOB B MOJYYCHHH M TOCIEIYIOIIEM aHamu3e WH(popMmamuu o
MEPEIOBBIX JIOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBECHHS,

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMU, U TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIIEHWBATh CBOE MOBEJEHUE U MOCTYNKN CBOMX TOBAPHUIIEH C MO3UIMN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE IMOCIICICTBUI 3THX TIOCTYIIKOB;

4) popMupOBaHMSA KYJIBTYPHI 310POBb:

MMOHUMaHUS [IEHHOCTEH 37I0pPOBOTO M O€30MacHOTO 00pasa >XKU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

coOmroieHns TIpaBuiI Oe30macHOro OOpaIlieHusl ¢ BEMIECTBAaMHU B OBITY, TTOBCEAHEBHOM KU3HHU U B
TPYAOBOU JEATEIBHOCTH;



MOHMMAaHMs LEHHOCTH NPABWJI WMHAWBUAYAJLHOTO W KOJUIGKTUBHOTO O€30IacHOTO IMOBEICHHS B
CUTYaLUsX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJEH;

OCO3HAaHMs MOCJIEACTBUI U HENPUATHUS BPEAHBIX IPUBBIUEK (YIIOTPEOIEHUS aJIKOr0JIsl, HAPKOTHUKOB,
KYpEHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B y4eOHO-HCCIICIOBATENBCKOM AEATEIbHOCTH, OOIIECTBEHHO
H0JIE3HOM, TBOPUYECKON U IPYTUX BUJAX AEATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YYaCTHE B PELICHUH NIPAKTUYECKUX 3a/1a4 COLMAIbHON HANpaBJIE€HHOCTH (B
paMKax CBOEro Kjacca, LIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YCHHIO MPOQEcCHil pa3IMYHOTO POjAa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHUs IPEAMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHHUS K TPYLY, JIOASIM TPYyJa U pe3ysbTaTaM TPYI0BOM €ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUIYAJIBHOM TpaeKTopuu oO0pa3oBaHMs, Oyayluein
npodeccud W peanu3alydyd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, MHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTUYECKHU 11€J€CO00Pa3HOr0 OTHOLIEHUS K MPHPOJIE, KaK UCTOUHUKY CYIIECTBOBAHMS >KU3HU
Ha 3eMiie;

IIOHMMaHMs TJI00AJBHOIO XapakTepa SKOJIOTMYECKUX Mpo0sieM, BIMSHHUS HKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE TPUPOJTHON M COLIMAIIBHOM CPEJIbL;

OCO3HaHMA HEOOXOJMMOCTH MCIIOJIb30BaHUSA JIOCTM)KEHUH XMMHUHU Ui pELIeHHs BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

aKTUBHOT'O HENpPUATUS NCHCTBUN, NMPUHOCIIIUX BpPE] OKPYKAIOLIEH HNPUPOAHON cpele, yMEHUs
IPOrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOIMUYECKUE IOCIEICTBUS MPEANPUHUMAEMbBIX JEHCTBUM U
IpeOoTBPALIATh UX;

HaJIM4Us Pa3BUTOIO 3KOJOTUYECKOIO MBILIUIEHHUS, 3KOJOTUYECKON KYJIbTYpBI, OIbITa AESITEIbHOCTH
9KOJIOTUYECKON  HampaBIEHHOCTH,  YMEHMS  pYKOBOJACTBOBATbCA HMH B I103HABaTEJIbHOM,
KOMMYHUKaTUBHOW U COLMAIIBHON MPAKTHKE, CHOCOOHOCTH ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH UAECOJIOIHU
xemooOuu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH
U OOIIECTBEHHOM NPaKTUKH;

MOHUMAaHMs celM(PUKY XUMUU KaK HayKH, OCO3HaHUS €€ posid B (OPMHUPOBAHUM PaAllMOHAIHLHOTO
HAyYHOTO MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MpPEJICTaBICHUs] 00 OKpY)KalolleM MHUpE KaK O €IUHCTBE
OpUPOIBI M YeNIOBeKa, B MO3HAHMM HPUPOJHBIX 3aKOHOMEPHOCTEH U peIleHUH MpoOJieM COXpaHEHUs
IPUPOJIHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHM Ui COBPEMEHHOW NMBMIM3alMU: B €€
TYMaHUCTUYECKOW HANpaBICHHOCTH U Ba)KHOM POJM B CO3/IaHUU HOBOU 0a3bl MaTepUaIbHOM KYJIBTYpBHI,
peleHny TI00aNbHbIX MpPOOJIeM YCTOMYMBOIO pa3sBUTHS YEJIOBEUECTBA — CHIPbEBOM, IYHEPreTUUECKOil,
NUIIEBONH U HKOJIOTUYECKOM 0€30MacHOCTH, B PAa3BUTUU MEIULIMHBI, 00ECIIEYEHUH YCIOBUN YCIIEIIHOTO
TPyZa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KaXKJ0T0 YJjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MMOHUMAHUs CYIIHOCTH METO/IOB MO3HAHMS, UCIOJb3YEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IOJlydyaeMble 3HAHUS A aHajdu3a U OOBSICHEHUS
SBJICHUN OKPYXKAIOLIEr0 MUpa W MPOUCXOAAIMX B HEM H3MEHEHUH, yMEHHs JAelaTh O0OOCHOBaHHbBIE
3aKJIFOYEHHUs. Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JaHHBIX C IENbI0 MOJXYYeHHUs JOCTOBEPHBIX
BBIBO/JIOB;

CIOCOOHOCTH CaMOCTOSITETIbHO HCMOJb30BaTh XMMUYECKHE 3HAHUS /s pelIeHus mpodieM B
pEeaIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECca K MO3HAHUIO U HCCIIEN0BATENBCKON JESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO U CaMOOOpPA30BaHUIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUH M0 XMMUHU B COOTBETCTBHUHU C KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3IMUHBIX chepax npodecCHOHaATbHON AeSITeTbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MertarnpeaMeTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «XHMHs» Ha YPOBHE CpPEIHETrO
o01ero o0pa3oBaHuUs BKIFOYAIOT:



3HAYUMBIC JJIsi  (OPMHUPOBAHUS  MHPOBO33PECHHS  OOYUAIOIMUXCS  MEXKIUCIUTUTMHAPHBIC
(MeXnpeIMeTHbIe) OOIEeHAyYHBIC TOHSITHS, OTPAKAIONIUE IIETOCTHOCTh HAyYHOW KapTHHBI MHpa H
cnenuuKy METOJIOB MO3HAHHUA, HCIONIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, YHEPTHS,
SIBJICHUE, TPOIlecC, CHUCTeMa, HAy4yHBI (DaKT, MPHUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCclieJoOBaHKe, HAOI0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYyTHE);

yYHHUBEpCAIbHBIE Y4eOHbIC MACWCTBHs (TIO3HABATENbHbIC, KOMMYHUKATHUBHBIE, DPETYJSTUBHBIC),
obOecneunBaromue ¢opMupoBaHre (QYHKIHMOHATBHON TI'PaMOTHOCTH M COIMAIBHON KOMIIETEHIIUU
00y4Jaromumxcs;

CIOCOOHOCTH oOyuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W yHUBEpCAIbHbIE y4eOHBIC NIEHCTBHS B MO3HABATENBHOM W COLUATBHOU
MPaKTHKE.

MeramnpeaMeTHble  pe3yiabTaThl  OTPAKAIOT  OBJIQJACHWE  YHUBEPCAJIbHBIMH  y4eOHBIMU
M03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSIMHU.

OBi1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpECTATh LENH JEATENIbHOCTH, 3a/laBas MapaMmeTpbl U KPUTEPUHU UX JOCTHXKEHUS, COOTHOCUTHh
PE3yIABTATHI ASSITEIHLHOCTH C TIOCTABICHHBIMU LIEIISIMHU;

WCIOJIb30BaTh IIPU OCBOCHUU 3HAHUUN MPUEMBI JJOTHYECKOTO MBIIUICHUS — BBIIEIATH XapaKTepHbIE
NPHU3HAKW TOHSATHH M YCTAHABIWBATH WX B3aMMOCBS3b, MCIOJIH30BAaTh COOTBETCTBYIOIIME TIOHATHS JUIS
00BSICHEHUS OTJENBHBIX (DaKTOB U SIBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(PUKAIIUN BEIIECTB M XUMHUYCCKHUX PEAKIIHIA,

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIEC CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSMH;

CTPOUTH JIOTHYECKHE pacCyXIeHus (MHAYKTUBHBIC, NEAyKTHBHBIC, IO AaHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYUST B PACCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH BBIBOJABI U
3aKIIIOYCHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHMS, HCIOIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJEIBHBIC MPEACTABICHUS — XMMHUYECKHHA 3HAK (CHMBOJI) DJIEMEHTA, XHMHYECKas
dbopMyna, ypaBHEHHE XUMUYECKOW PEAKIIMH — MPU PEIICHUU Y4eOHBIX MO3HABATENbHBIX U MPAKTHYECKUX
3a/1a4, TPUMCHATH HA3BaHHBIC MOJEIbHBIC TPEJICTABICHUS I BBISIBICHHUS XapaKTePHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMHUYECKHUX PEAKIIHA.

2) 0a30BbIe HCCJIeN0BATENbCKUE e CTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIUN;

(bopMyIHpOBaTH LENH M 3a7addl WCCIIEJIOBAHMS, MCIIOJF30BATh MOCTABIEHHBIE U CaMOCTOSTEIBHO
c(OpMyIMPOBAHHBIE BOIMPOCHI B KAaueCTBE HHCTPYMEHTA TO3HAHHUS W OCHOBBI IS (HOPMHUPOBAHHS
TUTIOTE36I 110 TIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKJICHUN;

BIIQJIETh  HaBBIKAMU  CAMOCTOSATEIBHOTO  IUJIAHUPOBAHUS W  MPOBEICHUS  YUEHHYECKHUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAONOJaTh 3a XOJOM IIPOIECCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro Pe3yabTar, (OpMyIUpOBaTh 000OIIEHUS U BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH
Pe3yIBTaTOB MCCIIEIOBAHNUS, COCTABIISTH 0OOCHOBAHHBIN OTYET O TPOIEITaHHON padoTe;

MpUOOpPETaTh OMBIT YYEHUYECKOW HCCIEAOBATEIHCKOM M TPOEKTHOW AEATEIbHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIHbHOMY TOWCKY METOJIOB PpEIICHUS TMPAKTHYECKUX 3aad,
MPUMEHEHHUIO Pa3JIMYHbIX METOIOB MTO3HAHUS.

3) padora ¢ ungopmanmei:

OpUEHTHUPOBATLCS B PA3NUYHBIX MCTOYHUKAX HHGOpMAIuU (HAy4YHO-TIONMYIspHAs IUTEpaTypa
XUMHYECKOTO COJIEpKaHUs, CIPAaBOYHBIE TOCOOMS, pecypchl MHTepHETa), aHaIM3UpOBaTh WHPOPMALIUIO
pa3IMYHBIX BHJIOB W (OpM TpPENCTaBICHUS, KPUTHYECKH OLIEHWBaTh €€ JIOCTOBEPHOCTh U
HETIPOTHUBOPEIHBOCTH;

(hopMyIHpOBaTh 3aNPOCHl U MPUMEHATH PA3IUYHBIE METOJIBI TPU MOUCKE U 0TOOpe MH(MOpMAIIUH,
HEOOXOIMMOM /ISl BBITTOJTHEHUST yIeOHBIX 3a/1a4 OTPEICIEHHOTO THTIA,

MpUOOpeTaTh OMBIT HCIONB30BAHHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA U
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTHUMAJIBHYIO (hOpMY TpeacTaBiIeHust nHpopMauu (CXeMbl, rpaduKy,
JMarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);



UCIOJIb30BAaTh HAYYHBIH SI3bIK B KAUeCTBE CPEACTBA MPH pabOTe ¢ XMMUYECKOH WH(popManuei:
NPUMEHSTh MEXKIpEAMETHbIE ((PU3MUeCKHe M MaTeMAaTUYeCKHWEe) 3HAKM W CHMBOJBIL, (OPMYIHI,
ab0peBHaTyphl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeoOpa30BBIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATIISITHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JACHCTBHAMM:

3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl B XOA€ JHajora W/WIM JUCKYCCHH,
BBICKAa3bIBaTh WM, (OPMYIUPOBATH CBOU MPEIJIOKEHHUS OTHOCHTEIHHO BBINOJHEHUS MPEIOKEHHON
3a/1a4u;

BBICTYNIaTh C IpPE3EHTAUUEd pe3ylbTaTOB I[I03HABATEIBHOW JIESATEIBHOCTH, IOJIYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJHEHUUM XHWMHYECKOTO SKCIEPUMEHTA,
MPAKTUYECKON pabOTHI MO MCCIEAOBAHNIO CBOWCTB M3yYaeMbIX BEIECTB, pean3alui yueOHOro MpoeKTa 1
(GbopMyITUPOBaTh BBEIBOJBI 1O Pe3yJbTaTaM MPOBEAEHHBIX UCCICIOBAHHUN IMyTEM COTJIACOBAHUS TO3HIIMNA B
X0J1€ 00CYXKJeHUSI 1 0OMEHA MHCHHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMY PEryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOATENIbHO IJIaHUPOBATHh U OCYLIECTBIIATh CBOKO MO3HABATEIBHYIO ACSATEIBHOCTD, ONPEaEsis
e€ 1enM U 3a7au, KOHTPOJIMPOBATh U M0 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh MPEATaracMblii allrOPUTM
JNEHCTBUI MPHU BBIMOJIHEHWH YYeOHBIX U HMCCIEI0BATENbCKUX 3a]ad, BbIOWpaTh Hambomee 3(h(eKTUBHBIN
Croco0 UX peleHus ¢ yu€TOM MOJIYYCHHS] HOBBIX 3HAHUM O BEHIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYUIECTBJISATh CAMOKOHTPOJIb CBOEH AESATEIHbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD OTPaKaroT:

c(OPMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYIHOU
KapTHUHBI MUpPA, POJIM XUMHUH B MO3HAHUM SBJICHHUHN MPUPOJbI, B (OPMUPOBAHUU MBIIUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIIBHOW TI'PAaMOTHOCTH, HEOOXOAMMOW Il PEIICHUs] TPAKTUYECKUX 3a1ad |
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOIHON cpefie;

BJIAJICHUE CHUCTEMOW XUMHWYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJIAraloIIUe MOHSITHUA
(XMMUYECKUIl ~ DNEMEHT, aTroM, DJJeKTpOoHHas  o0oJo4Yka aToMa, MOJIEKyla, BaJeHTHOCTH,
AJIEKTPOOTPHUIIATEIHFHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U COKpamiéHHas),
MOJIb, MOJISIpHAsl Macca, MOJIAPHBIA OO0BEM, YIIEepOIHBbIN cKeneT, (YHKIMOHANbHAS TPYINa, paauKal,
MU30MEpHsl, U30MEpbI, TOMOJIOTMYECKUN Psifl, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOX M a30TCOAEpIKaLIUe
COEIMHEHUSI, MOHOMEp, TMOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHBIE COCAMHEHHUS); TEOPUH U
3aKOHBI (TEOPHsI CTPOCHHUSI OpraHndeckux BemecTB A. M. ByTiiepoBa, 3aK0H COXpaHEHHUST MacChl BENIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMMHUH, MHUPOBO33PEHUYECKHE 3HAHUsA, JIeXKallhe B OCHOBE
MOHUMAHUS TPUYUHHOCTH M CHUCTEMHOCTH XHWMHUYECKHX SIBJICHHUH, (AKTOJIOTUYECKUE CBEACHHUS O
CBOICTBax, cocTaBe, MONYyUYEHHUH U OE30MaCHOM HCIOIH30BAHUH BAXKHEUIINX OPraHMYECKHX BEHIECTB B
OBITY ¥ TIPAKTUYECKOM JEITEILHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEpHbIE MPHU3HAKUA TOHSATHH, yCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOIIME TMIOHSTHS TIPU ONHCAHUHM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYECKUX COCTUHEHUN;

c(hOPMHUPOBAHHOCTh yYMEHUN HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHMKY [UJII  COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (QOpMYya OpPraHMYECKUX BEIIECTB H
YpaBHEHUM XUMHYECKHUX PEAKIUW, HW3rOTABIMBATH MOJEIH MOJIEKYJ OpPraHMYECKHUX BEIIECTB IS
WJUTFOCTPALIMKM UX XMMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAIEKHOCTh N3YUEHHBIX OPTaHUYECKUX BEIIECTB
M0 MX COCTaBY M CTPOCHHIO K OMpeAeNEHHOMY KIacCy/Tpymre COSAMHEHHH (YrIeBOIOPOAbI, KUCIOPOI U
a30TCO/CpIKAIINE COCIUHEHMS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMS), JlaBaTh WM Ha3BaHWUS TIO
cuctremaruueckoir Homenknarype (IUPAC), a Takke NpuBOAWTH TpUBHUAIbHBIC HAa3BaHUS OTACIBHBIX
OPTraHWYECKUX BEMIeCTB (ITWJICH, TPOMUJIEH, AaleTUJIeH, OJTWICHIJIMKONb, TJULEepuH, (eHom,
dbopManbaerua, aneTalbIerH]l, MypaBbHHAs KHUCJIOTa, YKCyCHAas KHCIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBAas KMCIIOTA, III0K03a, GPYyKTO3a, KpaxMal, HEeJIII0103a, [NIUILIKH);

c(hOpPMUPOBAHHOCTh YMEHUS OMPEACIATh BUIbI XMMHUECKON CBSI3M B OPraHUYECKUX COCTMHEHUSX
(omMHApHBIC U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUS TEOPHUH CTPOSHUSI OPTaHUYECKUX BEIIECTB A.
M. BbytiepoBa st OOBSICHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUS MACChl BEUIECTB;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (HU3MYECKHE W XUMUYECKUE
CBOICTBa TUIIMYHBIX MPEJICTABUTENICH PAa3IMYHBIX KIACCOB OPraHUYECKUX BEUIeCTB (METaH, 3TaH, ITHIIEH,
NPOMNWICH, ameTuiieH, OyraaweH-1,3, merunOyraaueH-1,3, OEH30JI, METAHOJ, 3TAHOJ, ATHUICHTIUKOJb,
[IIMLEpUH, (EeHOJI, aleTaabAeruil, MypaBbUHAas W YKCYCHas KHCJIOTHI, TJIOKO3a, Kpaxmall, LeJUIJI03a,
AMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATH TI'E€HETUYECKYIO CBSI3b MEXKIY HUMHU YpPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYII;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTePHU30BaTh HWCTOYHUKU YTIIEBOJAOPOTHOTO ChIphs (HE(DTH,
OPUPOJHBIM Tra3, Yyroip), cnocoObl HX mepepaboTKM U NPAKTHUECKOe MPUMEHEHHE MPOIYKTOB
nepepaboTKu;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKHM YpaBHEHUSM (Macchl,
00béMa, KOJIMYECTBA HCXOJHOTO BEILIECTBA WM NPOAYKTAa PEAKIMM I10 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

cOPMUPOBAHHOCTh YMEHHM BIAJETh CHCTEMON 3HaHW 00 OCHOBHBIX METOJaX HAY4YHOTO
MO3HAHMS, UCIOJb3YEeMbIX B XMMHUU MpPH U3YYEHUU BEIIECTB U XMMHUYECKUX SIBJICHMI (HaONIO/IEHUE,
U3MEpPEHHE, OHKCIIEPUMEHT, MOJICTUPOBAHUE), HCIOJIb30BAaTh CHUCTEMHBIE XUMUYECKHE 3HAHHUS IS
OPUHITUS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUAX, CBSI3aHHBIX C BEIIECTBAMH M UX
PUMCHCHUCM;

chOpPMUPOBAHHOCTh yMEHUN COONMIOJaTh MPaBHJIA I[OJI30BAHUS XUMHUYECKOW TMOCYI0M U
nabopaTopHbIM 00OpYIOBaHHMEM, a TaK)Ke IpaBuia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSMU IO BBHIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHUI TUTAHUPOBATH M BBITIOJIHATH XUMHUECKHUN SKCIICPUMEHT (ITPEBPAIICHIS
OpPraHMYECKUX BEILECTB MPU HArpeBaHHUH, MOJyYEHUE STUIICHA M U3YYCHHE €ro CBOWCTB, KaueCTBEHHbBIC
peaKIMu OpraHUYEeCKUX BEIIECTB, ACHATypalus OEIKOB MPU HAarpeBaHWU, I[BETHHIE PEAKIIUU OEJIKOB) B
COOTBETCTBUM C NPaBHJIAMU TEXHHMKH O€30MaCHOCTHU MpHU OOpallleHWH C BEUIECTBAMH M JIa0OpaTOPHBIM
000py/IoBaHUEM, MPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO JKCIIEPUMEHTa B (pOpME 3alUCH YpaBHCHUUN
COOTBETCTBYIOIIUX peaklnii U GOpMyTUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

chOPMUPOBAHHOCTb ~ YMEHHUM  KPUTHUYECKH  aHAIM3UPOBATh XMMHYECKYI  HH(MOpMAIIHUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, THTEpHET U IpYyTrux);

c(hOpMUPOBAHHOCTh YMEHUM COONIOAATH IpaBUiIa SKOJIOTHYECKH IEIeCO00pa3HOTO MOBEIACHUS B
OBITYy W TPYIOBOHM MEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3J0POBbsl U OKPYKAIOIIEW MPUPOIHOM
Cpenbl, OCO3HABaTh OIACHOCTh BO3JCHCTBUSA Ha >KHBBIE OpPraHU3MBl OMPEACIEHHBIX OPTraHUYECKUX
BellecTB, MOHMMas cMbicn mokazarens [IJIK, mosicHITh Ha mnpuMepax cmocoObl YMEHbBIICHUS U
MPEIOTBPAIEHUS UX BPEIHOTO BO3ICHCTBHUS HA OPTaHU3M UEJIOBEKA;

JUI O0YYaroIIMXCsl ¢ OTPAaHMYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHMS BEIICCTB U XUMHUYECKUX SIBJICHU;

JUIS CJEMbIX U CHa0OBUIAMIMX OOYy4YaloONIMXCsA: yMEHHE HCIOIb30BaTh peNbePHO-TOUCUHYIO
cucreMy o6o3nauenuii JI. bpaitns nis 3anucu XuMudeckux Gopmyi.

11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHudecKast XUMHUS OTPaKaOT:

c(OPMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIFONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpPA, POJIM XUMHUHU B TIO3HAHUU SIBJICHUHW MPUPOJBI, B (HOPMUPOBAHUU MBIIIUICHUS] U KYJIbTYPhI
JUYHOCTH, €€ (YHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOM MMl pEHIeHUS MPaKTUYECKUX 3ajad u
9KOJIOTMYECKH 0O0OCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BJIAJICHUE CUCTEMOM XUMHUUYECKUX 3HAHHMM, KOTOpas BKJIOYAET: OCHOBOIOJIATAIOIIME TMOHSATHUSA
(XMMHYECKHUI 3JIEMEHT, aTOM, M30TOTI, S-, P-, - 3JeKTpOHHBIE OPOUTAIH aTOMOB, HOH, MOJICKYJIa, MOJb,
MOJISIPHBIA 00BEM, BaJ€HTHOCTBH, AJIEKTPOOTPHUIATEIILHOCTh, CTENEHb OKHUCIICHHUS, XUMHUYECKas CBS3b
(koBasIeHTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPOJHAS), KPUCTAJUTMYECKAsT PEMIETKA, TUIBI XUMHUYECKHX
pEaKuHuii, pacTBOp, AIEKTPOIUTHI, HEIIEKTPOJIMUTHI, BJIEKTPOJUTHYECKAs JIUCCOLMALMSA, OKHUCIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOW peaklMH, XUMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
ANEKTPOIUTUYECKON AUCcoManuy, nepuoanueckuii 3akod J[. 1. Menaeneesa, 3akOH COXpaHEHHSI MacChl
BEIIECTB, 3aKOH COXPAaHEHMsI M MPEBPAIICHUS] YHEPIHMH MPU XUMHUUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUH S3BIK XUMUW, MUPOBO33PEHUECKUE 3HAHUS, JIS)KANINE B OCHOBE TOHUMAHUS PUINHHOCTH
U CUCTEMHOCTH XMMHUYECKUX SIBJICHHUMN, (DAKTOJIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTaBE, MOTYyUYCHUH U
0€30MacHOM HCIIOJIb30BAHMM BaXXHEHMIIMX HEOPraHMYECKHX BEIIeCTB B OBITY M MPaKTHYECKOH
JeSITeIbHOCTH YeNIOBEKa,

c(OpPMUPOBAHHOCTh YMEHUI BBISIBIATH XapaKTEpHbIC MPHU3HAKU TOHATHH, yCTaHABIMBAaTh HX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIONIME MOHATHUS MPH OMUCAHUN HEOPTaHUYECKUX BEIIECTB M MX
MIPEBPAILICHUH;

c(OPMHPOBAHHOCTh YMEHUN HCIOJIH30BATH XMMUYECKYI0 CHMBOJHKY JJIsI COCTaBICHHUS (OpMYI
BEIIIECTB U YPABHCHUI XMMHUYECKUX peakluid, cucreMarnueckyro HomeHkinatypy (IUPAC) u tpuBuaibHbIC
Ha3BaHUS OTJENbHBIX HEOPraHWYECKHX BEIIECTB (yrapHbId Ta3, YIJEKHUCIBIH ra3, aMMUak, raméHas
U3BECTb, HETalIEHAs U3BECTh, IUTHEBAs COJIA, TUPUT U JIPYTHE);

c(OPMHPOBAHHOCT YMEHHH OIpENeNiATh BAJIEHTHOCTh W CTENEHb OKHCICHHS XHMHUYECKHX
9JIEMEHTOB B COEIMHEHHUAX PAa3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBSI3U (KOBaJIGHTHAs, HOHHAasi,
MeTaJUIn4ecKasi, BOJOPOIHAs) B COCAMHEHUSX, THIl KPUCTALUIMYECKOW PEmETKH KOHKPETHOTO BEIIECTBA
(aromMHasi, MOJIEKYyJspHas, HWOHHAs, MeTa/lInyeckas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHU;

c(OpPMUPOBAHHOCTh YMEHHI YCTaHABJIMBATh MPUHAJUICKHOCTh HEOPraHUYECKHX BEIIECTB MO UX
COCTaBy K ONpEACIEHHOMY KJaccy/Tpymie coeluHEHHH (IpOCThie BEMIECTBA — METAJUIBI M HEMETaJUIbI,
OKCH/JIbl, OCHOBaHMsI, KUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHUW PACKpBIBATh CMBICI Iepuoaudeckoro 3akoHa J[. M. MenuxeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYIO0, OOBbSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEPH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB XHMHYECKHX
anemeHToB 1-4 mepuomoB Ilepuoamueckoit cucrembl xumuueckux snemeHtoB JI. M. Menneneesa,
UCIIONIB3Ysl TOHSTHSA «S-, P-, O-3JCKTPOHHBIC OpPOMTAIN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COSJAMHEHUH IO MepUoaM U rpymnmnam
[Iepnoanueckoii cucteMsl XuMU4YeCKuX ieMeHToB [I. 1. Menneneesa;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepu30oBaTh (OMHUCHIBATh) OOIIME XWMUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, IMOATBEPXKAATh CYIIECTBOBAHWE TEHETHYECKOW CBSI3U
MEX1y HEOPTaHUYECKIMH BEIIeCTBAMU C MIOMOIII0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(OPMHPOBAHHOCTh YMEHHS KJIacCU(UIIMPOBATh XUMUYECKNE PEAKIIMH TI0 PAa3IUYHBIM IPU3HAKaM
(uMcy W COCTaBy pearupyrolx BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuu, HW3MEHEHHMIO CTereHeil
OKHUCJICHUS 3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaln3aTopa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YPAaBHEHHS DPEAKIMA pPa3NMUYHBIX THUIIOB, MOJHBIE U
COKpaIIE€HHBIE YPaBHEHHUS PEaKIUii HOHHOTO OOMEHA, yYUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIUU HITyT
710 KOHIIA;

c(OPMHPOBAHHOCT, YMEHUH MPOBOJIUTH PEAKIUH, ITOATBEPKIAOIINE KAYeCTBEHHBI COCTaB
pa3IMYHBIX HEOPTaHMUYECKUX BEIIECTB, PACTIO3HABATH OMBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUI PACKPBIBATh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKIUn
MIOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIlHii;

c(OPMHPOBAHHOCTE YMEHUH OOBSICHATH 3aBHCUMOCTh CKOPOCTH XHUMHMYECKOW pPEaKIUH OT
pa3uuYHBIX (PAKTOPOB; XapakTep CMEMICHHs XUMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozeiicTBus (npuniun JlelllaTense);

Cc(OPMHPOBAHHOCTh YMEHHH XapaKTEepU30BaTh XWMHYECKHE MPOIECCH, JISKAllne B OCHOBE
MPOMBINIJICHHOTO MOJYYEeHUS CEPHON KUCIOTHI, aMMHUaKa, a Takke chopMUPOBAHHOCTD MPEACTABIECHUI 00
OOIIMX HayYHBIX MPHHIUTIAX ¥ KOJIOTUIECKHUX MPOOIIeMaX XUMUIECKOTO MPONU3BOCTBA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM MOHATHS «MaccoBasi A0
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI Tra30B MPU XUMHUYECKHUX PEAKIUSIX, MAcChl BEIIECTBA WA
00bEMa ra3oB 1O M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 y4YacTBYIOIIHMX B
peaKIy BEMIECTB, TEIUIOBOTO J(PQeKTa peaknud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIECTB,
MIPEBpAICHHS] U COXPAaHEHHsI SHEPTUH;

c(hOpMUPOBAHHOCTh yMEHHH COOJIIOMAaTh TIpaBWjIa TIOJB30BAaHUS XHUMHYECKOW TIOCYION W
7abopaToOpHbIM O0OpYJOBaHHEM, a TakXKe MpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU IO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpPMUPOBAHHOCTh YMEHUH TUTAHUPOBATH M BBIMOIHATH XUMUYECKHI IKCIIEPUMEHT (pa3iiosKeHue
NepOoKCHIa BOAOPOa B MPUCYTCTBUH KaTalu3aTopa, OMpeie]IeHHe Cpeibl paCTBOPOB BEIIECTB C MOMOIIBIO



YHHUBEPCATHHOTO HWHAMKATOPA, BIUSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKON peakIuu,
peakiuy HOHHOTO 0OMEHa, KaYeCTBEHHBIC PEAKIINH Ha CyIbh(aT-, KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH
aMMOHWUSI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMaM «MeTayuib» u «HemeTamiby) B COOTBETCTBHH C
MpaBUJIaMH TEXHUKH O€30MacHOCTH MPU OOpAIEHUU C BEIIECTBAMHU M JIAOOPATOPHBIM O00OpPYIOBaHUEM,
NPECTaBIIATh PE3yJbTaThl XUMUYECKOTO AKCIIEpUMEHTa B ()OpME 3allUCH YPABHEHUI COOTBETCTBYIOIIMX
peakuuii ¥ GopMyTUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTATOB;

COPMHPOBAHHOCTh ~ YMCHHH  KPUTHYECKA  AHAIM3HPOBATh  XUMHUYECKYHO  HH(OPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX HCTOYHUKOB (CPECTBA MACCOBOM KOMMYHUKAIWH, IHTEpHET U IPYTHUX);

c(OPMHPOBAHHOCTh YMEHUI COOJIONATh TpaBUIIa DKOJOTHYECKH IIeTIECOO0Pa3HOTO MOBEICHUS B
OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBbSl U OKPYKAIOIMICH MPHUPOIHOM
Cpelbl, 0OCO3HABaTh ONACHOCTH BO3JCHCTBHS Ha KHMBBIC OPTaHU3MbI ONMPEICIEHHBIX BEIIECTB, MOHHMAs
cmbica nokazarens [1JIK, mosicHATh Ha mpuMepax crocoObl YMEHBIICHUS U MIPEIOTBPALICHUS UX BPEIHOTO
BO3/ICHICTBUS Ha OPTaHU3M UYECIIOBEKA;

JUTISE OOYYArOIIUXCSl C OTPAHMYEHHBIMA BO3MOXHOCTSIMU 3JI0POBBS: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHHIA,

Ui CHETbIX M CJIA0OBUIAIIMX OOYYalOIIUXCA: YMEHHE HCIIOJIb30BaTh PEIbePHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins mist 3anucu Xumudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoauuecTBo4acon DJIeKTPOHHBIE (uugposbie)
HaumeHnoBaHmepasesioB M TEMIIPOTPaMMBbI
n/n Bcero  Kontposabubiepadorsl  IIpakTudyecknepadorbl  00pasoBaTebHbIEPECypChI
Pa3znen 1.TeopeTudyeckne 0CHOBBI OPraHUYeCKOH XHMUH
[Ipenmer oprannyeckod xumuu. Teopus CTpOEHUS Bubnuoreka HOK
1.1 o 3 .
opraHuveckux coeaunennii A. M. Bytieposa https://myschool.edu.ru/
Hroronopaszaeny 3
Paznen 2.Yraesopopoast
Henpenenbubie YIJIEBOIOPO/IBL: aJIKEHBI, bubnuoreka HOK
21 6 1 .
AJKaIAEHBI, AIKMHEI https://myschool.edu.ru/
bubnmoreka IHOK
2.2 ApOMaTHYEeCKHEYTIEBOIOPOIBI 2 https://myschool.edu.ru/
bubnnoreka 1HOK
2.3 [IpenensHBICYTIEBOAOPOIBI — ATKAHBI 2 https://myschool.edu.ru/
[IpupogHble HUCTOYHUKH YIJIEBOJOPOAOB M HX bubnmoreka OOK
24 3 1 )
nepepaboTKa https://myschool.edu.ru/
Hroronopaszaeny 13
Paznen 3.Kuciaopoaconep:xanueoprannyecKuecoeInHeHust
bubnmoreka IHOK
3.1 Criuprei. Geron 3 https://myschool.edu.ru/
Ampperunpl.  KapOoHoBeie kucnoOThL.  CIOXHBIE Bubnmoreka 11(0)8
3.2 7 1 .
3¢upbI https://myschool.edu.ru/
bubmmoTeka IIOK
33 YTeBOzE! 3 . https://myschool.edu.ru/
Hroronopaszaeny 13
Pasnen 4.A30Tcoaep:RamueopraHudecKuecoeJuHeHu sl
4.1 Amuzbl. AMMHOKHCIIOTHL. benku 3 BHGH_HOTeKa HOK
https://myschool.edu.ru/
Hroronopaszaeny 3
Pasznen S5.BbicokoMoJIeKYIsIPHBICCOCAUHEHHS
51 [Tmactmaccer. Kayuayku. Bomokna 2 bubnuoreka IHOK



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

‘ \ \ https://myschool.edu.ru/

Utoromnopazaeny 2

OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 2 |



https://myschool.edu.ru/

11 KIIACC

Ne HanmenoBanuepa3siesioB n KoaunuecrBoyacos DJIeKTPOHHbIE (uudposBbie)
n/n TEMIIPOrpaMMbI Bcero Kounrpouabubsiepadornl  IlpakTuyeckuepadornl  00pa3oBaTe/IbHbIEPECYPChI
Paszgen 1.TeopeTnyecKMeoOCHOBLIXMMHUM
Crpoenne aromoB. Ilepuoamyeckuii
11 3akoH U llepuomnueckas cucrema 3 bubnmoreka [HOK
' XUMU4Yeckux  anmementoB . N https://myschool.edu.ru/
MenpeneeBa
19 CrpoeHueseniecTna. 4 bubnuoreka LIOK
' MHoroo6pa3ueBenecTs https://myschool.edu.ru/
bubnmnoreka OK
1.3 XUMICCKUEPCaKLMH 6 1 1 https://myschool.edu.ru/ 8
bubnunoreka LHOK
Hroromopaseny 13 https://myschool.edu.ru/
Pa3nen 2.HeoprannueckassxumMusi
bubnunoreka LHOK
2.1 Meramst 6 1 https://myschool.edu.ru/
bubnnoreka HOK
2.2 Hemerammx 9 1 1 https://myschool.edu.ru/
23 CBs13b HEOPraHUYECKUX no,
' OpraHUYECKUX BEIIECTB
bubnoreka HOK
Hroromopasemy 17 https://myschool.edu.ru/
Pa3zngen 3.XumMusa u :Xu3Hb
bubnnoreka HOK
31 XHMUs H KHSHE 4 https://myschool.edu.ru/
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB TIIO 34 5 3

[NPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Temaypoxka

KoanuecTBouacoB

Bcero KoHTpOJILHBIEPAOOTHI

IIpakTHyeckuepadoThI

Jdaransyyenus

J1eKTPOHHBbIENU(PPOBHICOOPA30

IIpeamer OpraHM4ecKOl XUMHUH, €€
BO3HHUKHOBEHHUE, Pa3BUTHE U
3HA4YCHHE

Teopust cTpOEHU OPraHUuYECKUX
coequnenuit A. M. bytneposa, eé
OCHOBHBI€ MOJIOKEHUS

[IpencraBienue o KiaccupuKaum
OpPTraHMYECKHX BEIIECTB.
Homenknarypa (cucremarudeckas)
Y TPUBUAIIbHBIC HA3BAHUS
OpTraHU4YCCKUX BCIICCTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHUECKUH Psifl

Bubmmoreka ITOK https://myschool.e

Bubmmoreka ITOK https://myschool.e

bubmuoreka ITOK https://myschool.et

Bubmmoreka ITOK https://myschool.e

10

Mertan u 3TaH — npocTenIme
MIPEICTABUTENH AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOWCTBA

OTUJIEH U IPOIUIIEH —
IIPOCTEHNIINE IPEICTaBUTENIN
JIKEHOB

[TpakTuueckast pabora Ne 1.
«[lomyuenue sTuNIEHA U U3yUEHHE
€ro CBOMCTB)»

Ankanuensl. byranuen-1,3 u
metunoyraauen-1,3. [lomyuenue
CHHTETUYECKOTO KayuyyKa U PE3NHBI
AJKHMHEL: cocTaB B 0COOEHHOCTH
CTPOEHHUSI, TOMOJIOTUUECKHH PSI.

bubmuoreka ITOK https://myschool.et

bubmuoreka ITOK https://myschool.et

bubmuorexa ITOK https://myschool.et

bubmuorexa ITOK https://myschool.et

bubamnorexa ITOK https://myschool.e

bubanoreka IIOK https://myschool.e
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AueruiieH —
MPOCTEUIIUUTIPEICTABUTEIbATIKHHOB

11

12

Bbruucnenus no ypaBHeHUIO
XAMHYECKON peaKkuu
ApeHbl: OEH30J1 ¥ TOIYOIL.
ToKkcHYHOCTH apeHOB

bubmuoreka ITOK https://myschool.et

Bubmmoreka ITOK https://myschool.e

13

['enetnyeckas cBs3b
YIJI€BOIOPOAOB, IPUHAUIEKAIINX K
pa3IMYHbIM KJ1accaM

Bubmmoreka ITOK https://myschool.e

14

[TpupoaHbIe HCTOUHUKH
YIJIEBOIOPOAOB: IPUPOAHBIH ra3 u
MOITYTHBIC HEPTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ nepepaboTKu

Bubmmoreka ITOK https://myschool.e

15

16

[TpupoaHbIE HCTOYHUKH
YIIJIEBOAOPOAOB: PUPOAHBIN a3 u
MOMYTHBIE HEPTSIHBIC Ta3bl, HEPTH U
IPOAYKTHI €€ nepepadoTKU
KoHnTponpHas padora mo pasaeny
«YTIeBOJOPOIBI»

bubmuoreka ITOK https://myschool.et

Bubmmoreka ITOK https://myschool.e

17

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
METaHOI ¥ DTAHOJL.
Bonopoanasicsasb

bubmorexa ITOK https://myschool.et

18

19

20

21

22

MHoroaTtoMHEIE CIIUPTHI:
STUJICHTJIMKOJIb U TTIMLHECPHUH

DeHOII: CTPOEHUE MOJIEKYJIBI,
du3nyeckrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE
Anpreruasl: GpopMalbIeTua U
areTajbIerun. AeToH
OZIHOOCHOBHBIE MPEIECTbHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbUHas
U YKCYyCHast

[TpaxTiueckast pabora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM

bubmuoreka ITOK https://myschool.et

bubmuorexa ITOK https://myschool.et

bubmuorexa ITOK https://myschool.et

bubanoreka ITOK https://myschool.e

bubanoreka IIOK https://myschool.e
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KHCIIOTBI»

23

24

25

26

27

28

CreapuHOBas U 0OJI€MHOBAsI
KHUCJIOTHI, KaK IPeCTaBUTeNN
BBICIIINX KapOOHOBBIX KHCIIOT

Mpr1a Kak cOJIM BBICIHIUX
KapOOHOBBIX KHCIIOT, UX MOFOIIEE
JICUCTBUE

CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT.
lMuaponu3cnokHBIXIGUPOB

JKupsl: ruaponus, npuMeHEeHHE,
Ouosoruueckas poJib KUpPOB
YTneBoasl: cocTaB, KiacCH(pHUKAIIHS.
Baxueiimue npeacraBuTenu:
TJII0K03a, (PYyKTO3a, caxaposa
Kpaxman u nemnoinosa kak
HIPUPOJIHBIE MTOJIUMEPHI

Bubmmoreka ITOK https://myschool.e

Bubmmoreka ITOK https://myschool.e

bubmuoreka ITOK https://myschool.et

Bubmmoreka ITOK https://myschool.e

Bubmmoreka ITOK https://myschool.e

Bubmmoreka ITOK https://myschool.e

29

KonTponbhas pabota no paszueny
«Kucnopoaconepxaine
OpraHUYECKUE COCANHEHUS»

bubmuoreka ITOK https://myschool.et

30

AMMWHBI: METHJIAMHUH M aHWJINH

bubmuoreka ITOK https://myschool.et

31

AMWHOKHUCIOTHI KaK aM(bOTepHLIe
OpTraHU4Y€CKUC COCANHCHUA, UX
OMOJIOTHMYECKOE 3HAUCHHE. IlenTunp

bubmuoreka ITOK https://myschool.et

32

benku xak npupoHbIe
BBICOKOMOJIEKYJIIPHBIE COCIUHEHHUS

bubmuorexa ITOK https://myschool.et

33

34

OcHOBHBIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCMHEHUN

OCHOBHEBIC METOJbI CUHTE3a

BBICOKOMOJIEKYJISIPHBIX COEINHEHUH.
[InmacTmaccel, KaydyyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

bubmuorexa ITOK https://myschool.et

bubamnorexa ITOK https://myschool.e
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11 KIIACC

Temaypoka

KoauuyecTBo4uacoB

Bcer
0

KonTpoasubiepad
OTBI

IMpakTnyeckuepa
00TBHI

Jaranzyue @ OuleKTpoHHbIenU(POBBICOOPA30BATEIbHBI
HUSA epecypchl

XUMHUYECKUHN 3J1€MEHT. ATOM.
DnexkTpoHHas KOH(uUrypanus
aTOMOB

bubmuoreka ITOK https://myschool.edu.ru/

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XHUMHYECKUX 31eMeHTOB /JI. 1.
MenneneeBa, UX CBA3b C
COBPEMEHHOM Teopueit
CTPOCHHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX
3JIEMEHTOB U UX COCIMHEHUI
0 TPyIIaM U MeproIaMm.
3HavYeHHE MEPUOTUIECKOTO
3aKOHA ¥ CUCTEMbI XUMHUYECKHUX
anemenToB .M. Meneneena B
pPa3BUTUHU HAYKU

bubmuoreka ITOK https://myschool.edu.ru/

Bbubmoreka ITOK https://myschool.edu.ru/

Crtpoenue BeniecTsa.
XuMu4ueckas CBs3b, €€ BUJIBI,
MEXaHU3MbI 00pa30BaHUs
KOBAJIEHTHOM CBSI3H.
Bonopoanascasasp

bubmuoreka ITOK https://myschool.edu.ru/

BaneHTHOCTE.
DNEeKTPOOTPULIATETbHOCTb.
CTereHs OKHUCIIEHHUS.
BemectBa MonekyasipHOTO 1
HEMOJICKYJISIPHOTO CTPOCHUS

[ToHsiTHE O TUCTIEPCHBIX

bubmuoreka ITOK https://myschool.edu.ru/

bubmmoreka LIOK https://myschool.edu.ru/
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cucteMax. McTuHHEBIE 1
KOJUIOUJTHBIE PACTBOPBI.
MaccoBas 10J14 BEIeCTBa B
pacTtBope

Knaccudukanus n
HOMEHKJIaTypa

HEOPraHUYECKUX COCTUHEHUN.

I'enernueckas cBA3b
HCOPraHNYCCKUX BCILICCTB,
PA3JIMYIHBIX KJIACCOB

Bbubmoreka ITOK https://myschool.edu.ru/

Kiaccudukanmss XuMuaecKux
peakuil B HEOPraHU4YECKON U
OpraHMYeCKOM XUMHH. 3aKOH
COXpaHEHHUs MaCChI BEIIECTB;
3aKOH COXPaHEHUS U
MIPEBPAIICHHS YHEPTUU TIPU
XUMHYECKUX PEaAKIUAX

bubmuoreka ITOK https://myschool.edu.ru/

CKopocTb peakiyu.
OOpatuMbie peakuu.
XHUMHYECKOE PABHOBECHE

bubnuoreka ITOK https://myschool.edu.ru/

10

[IpaxTuueckas padora Ne 1.
«BrnusHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XUMUYECKON peaKkium»

bubmuoreka ITOK https://myschool.edu.ru/

11

DNEKTPOIUTUYECKAS
mucconmanus. Iloasarue o
BOJIOpOHOM ToKa3atene (PH)
pacTBopa.
PeakuunnonHoroooMeHa.
I'maponuzoprannyecKkux u
HEOPTaHMYECKUXBEIIECTB

bubmuorexa ITOK https://myschool.edu.ru/

12

OKHUCIIUTETBLHO-

BOCCTAHOBUTCIIBHBIC PCAKIIN.

bubmuorexa ITOK https://myschool.edu.ru/
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13

14

15

16

[Tonsitre 06 anexTponuse
pacIyIaBoB M pacTBOPOB COJIEH

Konrponsnas padora mo
pazneny «Teoperndeckue
OCHOBBI XUMHUHN)»

MerTamisl, UX TOJIOKCHHE B
[Tepuoanueckoii cucreme
XUMHUYECKUX dieMeHToR /1. 1.
Meneneesa 1 0COOEHHOCTH
CTPOEHHUSI ATOMOB.
OO6muedu3nIecKuecBoOCTBaMe
TaJJIOB

CrinaBbl METaJIOB.
DNEeKTPOXUMHUYECKUN P
HaIlpsKEHUH METaJUIOB

XHWMHUYECKHE CBOMCTBA
BOKHCHIIINX METAILJIOB
(HaTpuii, KK, KAJIBIHH,
MarHui, aJJlOMUHAN) U UX
COETMHEHU I

Bbubmoreka ITOK https://myschool.edu.ru/

Bbubmoreka ITOK https://myschool.edu.ru/

Bbubmmoreka ITOK https://myschool.edu.ru/

Bbubmuoreka ITOK https://myschool.edu.ru/

17

18

XUMHUYECKUE CBOWCTBA XpOMa,
MEIU U UX COSIUHECHUN
XuMHUyecKre CBOMCTBA IIMHKA,
JKeJe3a U X COeTUHECHUM

bubmuorexa ITOK https://myschool.edu.ru/

bubmuoreka ITOK https://myschool.edu.ru/

19

20

ITpakTuyeckas paGora Ne 2.
"Pemenue
HKCHEPUMEHTAIbHBIX 33a4 110
TeMe «MeTamen»"

Hewmeranibl, ux monoxxeHue B
IIepuonnueckoi cucreme
XUMHUYECKUX dieMeHToB /I, .
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

bubmuorexa ITOK https://myschool.edu.ru/

bubmmoreka IIOK https://myschool.edu.ru/
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21

®dusznyecKre CBOMCTBA
HEMETAJIOB. AJIIOTPONHS
HEMETaJUIOB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u
yriiepoia)

bubmuoreka ITOK https://myschool.edu.ru/

22

XUMHYECKHAE CBOMCTBA
raJIore€HOB, CEPhl U UX
COETUHEHUN

bubmuoreka ITOK https://myschool.edu.ru/

23

24

25

XuMH4JecKrue CBOMCTBA a30Ta,
docodpa 1 UX COeTUHECHHIA
XHUMHYECKHE CBOMCTBA
yriaepojaa, KpeMHUS U UX
COCTUHCHUI

[IpuMeHeHne Ba)KHEUIINX
HEMETAJIOB U UX COeIUHEHUI

bubmuoreka ITOK https://myschool.edu.ru/

Bbubmmoreka ITOK https://myschool.edu.ru/

Bbu6moreka ITOK https://myschool.edu.ru/

26

27

O0001IeHE U CUCTEMATH3AIUSA
3HaHui o teMe «Hemeramiby.
Beruucnenus no ypaBHeHUSIM
XMMHUYECKHMX PEaKIuii 1
TepMOXI/IMI/ILIeCKI/IC paCLIéTI)I

[IpaxTuueckas padora Ne 3.
«Pemenue
AKCIIEPUMEHTAIILHBIX 3a/a4 10
TeMe "HemeTamibsr"y

Bbu6muoreka ITOK https://myschool.edu.ru/

bubmuoreka ITOK https://myschool.edu.ru/

28

29

KonTponbHas pabota mo Temam
«Metamne» U «Hemetamis)

Heoprannueckue u
OpPraHUYECKNE KUCIIOTBHI.
Heoprannueckue n
OpPraHUYECKHUE OCHOBAHUS

bubmuorexa ITOK https://myschool.edu.ru/

bubmuoreka ITOK https://myschool.edu.ru/

30

AMpoTepHbIe HEOpraHU4eCKHe
Y OpraHUYecKHe COeTUHEHUS.
I'enernyeckas cBs3b

bubmuoreka ITOK https://myschool.edu.ru/
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HCOPraHN4YCCKUX 1
OpPraHn4C€CKuX BCIICCTB

Poib xumun B 00ecrieueHUU
9KOJIOTHYECKOMH,

Bbubmoreka ITOK https://myschool.edu.ru/

31 oHepreTM4ecKol W MUIIEBON 1
0€301acHOCTH, Pa3BUTHHI
MEIUITTHBI
[IpencraBnenust 06 0OmUX bubmumoteka LIOK https://myschool.edu.ru/
3o  HAYTHBIX MPHHIHTIAX 1
MIPOMBIIIIJICHHOTO TTOJTY4eHUS
BaXHEHIIINX BEIIECTB
33 UYeoBek B MUpE BEIIECTB U 1 bubmmoreka ITOK https://myschool.edu.ru/
MaTepuaioB
34 | Xumws ¥ 370pOBbEYEITIOBEKA 1 bubnuoreka LIOK https://myschool.edu.ru/
OBLIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* Xumus, 11 xkmace/ I'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKIinoHEepHOE
obmectBo «M3marenscTBO «IIpocBernicHmne»

* Xumus, 10 xkmacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKITMOHEPHOE
obmectBo «M3marenscTBO «lIpocBemnieHne»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA
Brenure 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Metoauyeckoe nmocooue — 6a3oBbIi
ypoBeHb» - M.: JIpoda 2022 ros.
2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XMMHUs B TECTAX, 3a]ja4aX, yIPaKHECHUSIX.
11 knmace» — M.: Jlpoda, 2023 rog.
3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTposbHbIe U
MpOBEpOYHBIC PabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHast kHura
s yaurtens». Yacts 1 — M.: Ipoda, 2019 rog.
5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Beaenckas «Xumus 11 knacc: HactonbHast kHUTA
s yuurtens». Yacts 2 — M.: Ipoda, 2022 rog.
6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu 10 XUMUU U COCOOBI UX
pemenus» - M.: «/Ipoda», 2021rox.
7. B.I'. lenncoBa «Xumus 11 kinacc noypounsie miansl mo yueouuky O.C.I'abpuensina,
I".I".JIsicoBoit» - Bonrorpaa» Yuutens 2018roz.
8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kmaccy, - M.: Dk3aMeH,
2019r.
9.9. O.C.I'abpuensn, .I'.octpoymMoB « XUMHYECKHUI SKCTIEPUMEHT B mikoJie 11 kimacey; -
M.: lpoda. — 2019 rox.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
Beenute Beemuremannsiehttp://www.chemnet.ru I'azera « Xumusi» 1 cailT Juisl yUuTems
«Sl uay Ha ypoK XUMUM»
http://nim.1september.ru Equnas komtekuust [IOP: TIpeameTHas KouteKust « XUMUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcnepuMeHThl: xumus. Kosekius Poccuiickoro o61eo0pa3oBaTeIbHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://wwwalhimik.ru Bcepoccuiickast onuMIiinana mKkoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuyeckasi XUMUsI: SJIEKTPOHHBIA YUYSOHUK [T CpEIHEH
TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YU4COHUK
http://wwwhemi.nsu.ru OTKpbITHIH KOIEIK: XUMHUS
http://www.chemistry.ru JluctaniionHas oJMMITHAAA 10 XUMUU:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHbIN MPOEKT



