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Koprys 2023-2024

HOSCHUTEJIBHAS 3AITUCKA

[Iporpamma o XMMUM Ha YpOBHE cpenHero odmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUs (enepaabHOil 00pa30BaTENbHON MPOTPAaMMBI CPEIHETO
obmero o6pazoanust (DOII COO), npencraBneHHbXx B DeaepalibHOM TOCYAapCTBEHHOM
oOpazoBarensHoM cTtangapre COO, c yuétom Konuenuuu mnpenojaBaHusl yueOHOTrO NpeameTra
«Xumusi» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepamuu, peain3yronmx OCHOBHBIC
o0Opa3oBaTeNbHbIe MPOTPaMMbl, U OCHOBHBIX MONOXeHHH «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccutiickoit deneparnuu Ha nepuoa 1o 2025 roxga» (Pacnopsokenue [pasutenscta PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TTOJIX0/IOB K pa3pabOTKe MpOorpaMMBbl TI0O XUMHH, K OTIPEICTICHUIO OOIIeH CTpaTeruu
o0ydJeHusi, BOCIIUTAHUS M Pa3BUTHUS, OOYUAIOUINXCSA CPEICTBAMU Y4EOHOTO mpeamera «XUMHsD
s 10—-11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHIIM KoHIeNTyanbHbIe TTosioxeHuss @I'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH II€JIeH, COAepXKaHUs, Pe3yIbTaTOB 0Oy4YeHUs U TpeOOBaHUN K YPOBHIO
MOJITOTOBKHU BBIITY CKHUKOB.

XuMmuyeckoe  o0Opa3oBaHHE, IIOJlydaeMO€  BBIIYCKHHKaMU  00I1eo0pa3oBaTeIbHON
OpraHM3alHy, ABJISETCS HEOTHEMIIEMOI YacThI0 UX 00pa30BaHHOCTH. OHO CIIY’KUT 3aBEPIIAIOIIUM
9TalioOM peaju3aliil Ha COOTBETCTBYIOLIEM €My O0a30BOM YpOBHE KIIIOUEBBIX I[€HHOCTEH,
MPUCYIIMX LIEJIOCTHOW CHCTEME XMMHUYECKOTo 00pa3oBaHMs. JTH IIEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB TPUPOIBI, (POPMHUPOBAHUS MHUPOBO33PEHUS W OOILIEH KyIbTYphl 4YeJIOBEeKa, a Takxke
9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M TMPUPOIHOU cpee.
Peanusyercs xumudeckoe o0pazoBaHue 00y4yaromuXcs Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus
CpeACTBaMU y4eOHOro npenMeTa « XuMus», cojiepKaHue U MOCTPOCHUE KOTOPOTO OIpeJIesIeHb! B
porpaMMme Mo XMMHHM ¢ y4€TOM crieln (KU HayKd XUMHHY, €€ 3HAUEeHUs B TIO3HAHUU MPUPOJIBI U B
MaTepHaJbHOM JKU3HM oOOIIecTBa, a TaKkKe C Yy4eToM OoOmmX [ened H TMPUHIIMIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSHHME CHCTEMBI CpelHero oomero oOpa3oBaHUS B
Poccuiickoit ®enepanumn.

XUMUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAYK UTPAeT 0COOYI0 pOjb B COBPEMEHHOMU
UBUIM3AINH, B CO3JaHUM HOBOM 0a3bl MaTepuanbHOM KynbTypbl. OHa BHOCHUT CBOMl BKJaj B
¢dopMHpOBaHUE PAIMOHATIBLHOIO HAYYHOTO MBIIUICHHSA, B CO3/IaHUE LEIOCTHOTO MpPEACTaBICHUS
00 OKpy’KarolieM MUpe Kak 0 eIMHCTBE MTPUPO/IBbI U YeIOBeKa, KOTOpoe (popMupyeTcs B XUMHUU Ha
OCHOBE MOHMMAHHS BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIErO0 MHUpPA, OCO3HAHMS B3aUMOCBS3U
MEXJly CTPOEHHEM BELIECTB, UX CBOWCTBAMHU M BO3MOKHBIMU 00JIACTSIMU IPUMEHEHMSL.

TecHo B3aUMOJIEHCTBYSI C APYTUMHU €CTECTBEHHBIMU HayKaMU, XUMUS CTajla HEOThbEMIIEMOM
YacTbI0 MHUPOBOM KYJBTYPhI, HEOOXOJUMBIM YCIIOBHEM YCIEIIHOTO TpyAa M KU3HU KaXKIOro
yieHa oOmectBa. CoBpeMeHHass XHMMHUs Kak HayKa CcoO3uJaTeNbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HalpaBlieHa Ha pelieHHe TI00ambHBIX MpoOJIeM YCTOMYUBOTO  Pa3BUTHUA
YeJI0BEYECTBA — CHIPhEBOM, YHEPIreTHUECKOM, MUIIIEBOM, YKOJIOTUIECKONW OE30MaCHOCTH U OXPaHBI
3/10pOBBSI.

B coorBercTBMM C 0oOmIMMH TENSIMH ¥ TNPHHIUIAMH CPEJHEro o0mero oOpa3oBaHUs
conepkanue npeaMera «Xumus» (10—11 kmaccsl, 6a30BbI YpOBEHb M3yUYEHUS]) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpHYIO IMOATOTOBKY OOyYaroIIUXCsi, HEOOXOAUMYIO UM st
BBIPa0OTKM MHPOBO33PEHUYECKHX OPHEHTHPOB, YCIEIIHOIO BKJIIOYEHHUS B JKU3Hb COLUYMA,
NPOAOKEeHUs 00pa30BaHUs B pa3IMYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMHEH.



CocraBnsromumMu  npeaMeTa «XUMUS» SBISAIOTCS 0a3oBble Kypchl — «OpraHuuyeckas
xumus» U «OO1Iast 1 HeopraHuyeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsl KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMA 3HAHWUN IO HEOPTaHMYECKON XMMUU (C BKIIOUYEHHEM
3HAaHWK U3 00Iel XUMHUHN) U OpraHudecKoi Xxumuu. @opmMupoBaHue JTaHHOW CUCTEMbI 3HAHUH TIPH
M3Y4YeHHH TpeaMeTa oOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOrooOpasusi BEIECTB
Ha OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUIl XUMUHU.

Ctpykrypa coaepkaHusi KypcoB — «Opranuueckas xuMus» u «OOmas u HeopraHuyeckas
XUMHUsD» CHOPMHPOBAHA B MPOTrpamMMe IO XMMHMU Ha OCHOBE CHCTEMHOTO MOJX0Aa K M3YYEHHUIO
yueOHOro MaTepuaja W OOyCIIOBJIIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMM Ha
OnpeAeNEéHHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKod XUMHM BeIlecTBa
paccMaTpuBarOTCS Ha YPOBHE KJIACCMUECKONW TEOPHUHM CTPOEHHUS OpPraHMYECKUX COEAMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX MPEICTABICHUNH O CTPOEHUM BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BeILIECTBaxX MAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB 1O
CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COeQUHEHHH. B Kypce opraHmdeckoil XMMHHM TOTYYaroT
pa3BuTue c(OpMHpOBaHHBIE HA YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHs IepBOHAYaJIbHBIC
NPEICTABICHUS O XUMHUYECKOW CBSI3M, KIACCU()UKAIIMOHHBIX MPHU3HAKAX BEILIECTB, 3aBUCUMOCTHU
CBOIMCTB BEILIECTB OT UX CTPOEHUS, O XUMHUECKOHN pPEaKIINH.

[lon HOBBIM yrjaoMm 3peHus B mnpeameTe «XUMHsS» 0a30BOro YpOBHS paccMaTpHUBAaeTCs
U3yYCHHBIII Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS TEOPETUYECKUH MaTepuanl u
(dakToMOrHYecKue CBEIEHUsI O BEIIEeCTBaX W XMMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOmiasi 1 HeopraHuveckass XUMHsD» OOYyYaroLIUMCS MPEAOCTAaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE TMEePUOJNYECKOr0 3aKOHa C OOIIETEOPETHUYECKUX U METOAOJOTHYECKHX MO3UIIHH,
rIyoke TOHSTh HCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT oOoOmiaromei o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunasa cuctema 3HaHUN O Ba)KHEHWIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHMH, CBOWCTBAxX U
INPUMEHEHUH, a TAKKE 0 XUMMHUUYECKHUX PEaKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX NPOTEKaHUS
nomnonHsieTcs B Kypcax 10 wum 11 KjaccoB 3JeMEHTaMU  COJCpXKAHHS, HMEIOIIMMHU
KyJbTYPOJIOTHUECKUA M TPHUKIAJHON XapakTep. OTH 3HAHHUA CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3M XUMHUHU C JPYIMMH HayKaMH, pacKpblBaloT €€ poOjb B IO3HABATEIbHOW U
MPAaKTHYECKON JAESITeIbHOCTH YeNOBEKa, CHOCOOCTBYIOT BOCIHMTAHUIO YBaXEHHsI K TMpOIecCy
TBOpYECTBa B 00JACTH TEOPUU U MPAKTHUECKHUX MPHUIOKEHUH XMMHH, MMOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYHMMBIX MpoOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M NMPUMEHATh €€ JUIsl MOMOJHEHUS 3HAHWM, pelIeHus
MHTEJUIEKTYaJbHBIX M SKCIIEPUMEHTAIBHBIX HCCIEIOBATEIbCKUX 3a4ady. B menom coaepxkanue
y4eOHOro mpeaMera «XUMUs» JaHHOTO YPOBHSI M3yUEHHs] OPHEHTHPOBAHO Ha (OPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHYECKOM OCHOBBI Ui MOHUMaHUS (QuIocOPCKUX HAeH, TaKUX Kak:
MaTepHuaIbHOE €AMHCTBO HEOPTaHWYECKOTO0 W OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM U CTPOCHHMEM, MTO3HABAEMOCTh MPHUPOJHBIX SBICHHUM MyTEM SKCIIEPUMEHTA
U peIleHUs MPOTUBOPEUUH MeXAy HOBBIMU (PaKTaMH U TEOPETHUYECKHUMH MPEANOChUIKAMH,
OCO3HAaHME POJIM XMMHUU B PELICHUU HKOJOTHUECKUX IMpoOJieM, a Takxke MpobiieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUN U MaTEpHAJIOB.

B nunane perieHus 3aa4 BOCIUTAHUS, Pa3BUTHS U COLMATU3ALMU 00y4arOIUXCsl IPUHSATHIE
IpOrpaMMOM 10 XUMHUHU THOAXOABl K OINpPEAEICHUI0 COJEp’KaHUS M IOCTPOCHMS IpeaMeTa
peaycMaTpuBalOT (OPMUPOBAHUE YHUBEPCATBHBIX YUYEOHBIX NIEUCTBHM, WMEIOIMMX 0a30Boe
3HaYeHWe U1 pa3IMYHbIX BHJOB JESATENBHOCTU: pelleHHs NpodjeM, IOWCKA, aHaiau3a u



o0paboTku wHQOpMAIMK, HEOOXOAWMBIX JUIS MTPUOOPETEHHsS OMNbITa MPAKTUYECKOW U
HCCIICJIOBATEIILCKOM IeATEPHOCTH, 3aHIMAFOIIICH BaKHOE MECTO B ITO3HAHUYU XUMUH.

B mpakTuke mpernoaBaHus XHMHH KaK HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, TaK H
Ha ypOBHE CpeJHero olmiero o0pa3zoBaHusl, IPU ONpPEAETICHUH COJIEPKaTENbHON XapaKTepUCTUKU
Iene WM3y4YeHHs] MpeAMeTa HaIpaBJICHUEM TICPBOCTCTICHHONW 3HAYMMOCTH — TPAJIWIIMOHHO
npu3Haércs (QOpPMHUPOBAHHE OCHOB XUMHYECKOM HayKd Kak o0JacThd COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTHUECKOHN AESITeTbHOCTH YelIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOOMYECKON TOUYKM 3pEHHUsl TaKOM MOAXOA K OIpPENEICHMIO IIeNield U3y4eHUus
npeaMeTa SIBISIETCS BIIOJTHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJABHBIMH IEISAMH H3yYEHHUS TpeaMeTa «XuMUus» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASsIIOTCSA:

o dbopMHpOBaHWE CHUCTEMBl XHMHYECKMX 3HAHUM KAk  BaKHEHIIEH
COCTaBJISIONICH €CTECTBCHHO-HAYYHOH KApTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT
KIIFOYEBbIe TOHSATHA, (yHIaMEHTAbHbIE 3aKOHBI M TEOPHUH XUMHH, OCBOCHHE S3bIKa
HAyKH, YCBOGHUE U TIOHUMAHUE CYIIHOCTU JOCTYIMHBIX 0000IIEHUH MHUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPHEH WX PA3BUTUS U CTAHOBIICHHUS;

o (dbopMUpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB W XHMHYECKHX PEAKIHMA, HEOOXOMUMBIX [UIsl TPHOOpPETCHHS] yMEHUU
OpPUEHTHPOBATHCS B MUPE BEIICCTB U XUMUYECKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJIC,
B MPAKTUYECKON U TOBCETHEBHOM KU3HU;

o pa3BHUTHE YMEHHUU U CIIOCOOOB JICATCIILHOCTH, CBSI3aHHBIX C HAOFOICHUEM U
OOBSICHEHHEM XHMHUYECKOTO OSKCIIEPUMEHTa, COONIOJICHHEM TMpaBuil 0OE30MacHOTO
oOpallleHus C BEeIIeCTBaMHU.

Hapsiny ¢ aTum, conepkaTenbHas XapaKTepUCTHKA IeJe W 3aJad M3ydeHUus MpeaMeTa B
nporpaMmme Mo XUMUU YTOYHEHA ¥ CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMH NMPUOPUTETAMH B
cCUCTeMe cpeaHero obmero oopasoBanus. CeromHs B MPEMOAABAaHUA XUMUU B OOJBIIEH CTEIICHU
oTIa€TCsl MPENOYTECHUE MPAKTHYECKONH KOMIIOHEHTE COJICpKaHHUsS O0ydYeHUS, OPUSCHTHPOBAHHOU
Ha TIOATOTOBKY BBIMTyCKHHKA 0OIIE00pa3oBaTeIbHON OpraHu3alluy, BIAICIONIETO HE HaOOpOM
3HaHWW, a (YHKIMOHAIBHOH TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHUSMH aKTHBHOTO
MOJTyYeHUs] 3HAaHUH U PUMEHEHHSI UX B PeajbHOU KU3HU AJISl PeLICHHs MPAKTUYSCKUX 3a/1a4.

B cB3M ¢ 5TUM mnpu U3yuyeHUH TmpeaMeTra «XHUMHS» JOMHUHHPYIOIIEe 3HAaYeHHE
PUOOPETAIOT TAKUE IIETTU U 3a/1a4M, KaK:

ajanrtanus 00yJaroIuxcs K YCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MHUPa, (POPMUPOBAHUE
WHTEIUICKTYaTbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CamMOOOpa30BaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITCIILHOMY TIPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIlHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHue y OOy4arOmIMXCS KIIOUYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE I Pa3IUYHBIX BUJOB ACSITEILHOCTU: PEUICHHs MpoOiieM,
MOWCKa, aHalmW3a W o00paboTku WHMOpPMAIMK, HEOOXOAUMBIX I TPHOOPETCHHS OIbITa
NEeSTeNIbHOCTH, KOTOpasi 3aHMMAaeT BaXKHOE MECTO B MO3HAHWUU XMMHH, a TaKXKe IS OIEHKH C
MO3UIMIA YKOJOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CpEeady;

pa3BHTHE TMO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAIHBIX M TBOPYECKHX CIOCOOHOCTEH
00ydJaronmxcsi: CIoCOOHOCTH CaMOCTOSITEIFHO MPUOOpETaTh HOBBIE 3HAHUS 10 XHMHH B
COOTBETCTBUH C >KU3HCHHBIMH MOTPEOHOCTSIMH, MCIOJB30BaTh COBPEMECHHBIC HMH(DOPMAIIMOHHBIC



TEXHOJIOTHH ISl IOMCKA M aHaju3a Y4eOHOU M Hay4HO-TIOMYJISPHONH MH(POPMAIIUH XUMUIECKOTO
COJIePIKAHUS;

dbopMUpOBaHUE U PA3BUTHE Y O0YYAIONIUXCS ACCOIMATUBHOTO W JIOTHUECKOTO MBINUICHUS,
HAOJIOAATeNIbHOCTH, COOPaHHOCTH, AaKKYypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, NPH INIAHUPOBAHUH U IMPOBEICHUN XHMHUYECKOTO KCTICPUMEHTA;

BOCTHTaHKE y 00ydJaromuxcst yOoexx1EHHOCTH B TYMaHUCTHYECKON HANPaBIEHHOCTH XUMUH,
e€ BaXHOW pPOJM B pEHICHHH TJIO0ANBHBIX MPOOJIeM palMOHAIBHOTO MPHPOAONOIL30BaHUS,
TIOTIOJTHEHUSI DHEPTeTHYECKUX PECYPCOB U COXPAHEHHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEOOXOJMMOCTH OEpEeKHOT0 OTHONICHHUS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaKkKe MPHOOpETECHUS
OTIBITa WCTOJL30BAHUS MMOJYYCHHBIX 3HAHUH IS TPUHSATUS TPAMOTHBIX PEIICHUH B CHUTYaIUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBJICHHUSIMH.

B yue6HOM 1utaHe cpemHero oOmiero oOpa3oBaHHS MpeAMET «XHUMHS» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MPEIMETHON 001acT « ECTeCTBEHHO-HAYYHBIC ITPEIMETHIY.

OO0miee yncno 4acoB, OTBEAEHHBIX MJIS U3yYEHHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHEro
obmero oopa3oBanus, cocTaBiseT 68 yaco: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11 kimacce
— 34 4aca (1 gac B Hezen0).

[IpomexyTounas artectanus 3a Kypc 11 kimacca mpoBoautcs B ¢GopMe KOHTPOJIBHOM
paboTHI.



COJAEPKAHUE OBYYEHUA
11 KIIACC OBIIAAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHU

XuMuueckuil snemMeHT. AToMm. Slapo aroma, wu30TOmbl. DJIEKTpOHHas 000JI0YKa.
DOHepreTuyeckue YpoBHH, NOJYPOBHU. ATOMHBIE OpOHUTaNH, S-, p-, d- a1eMeHTsl. OcoOeHHOCTH
pacrpenienieHusl AJIEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JIEMEHTOB TEPBBIX YETHIPEX MEPUOJOB.
DeKTpOHHAs KOH(UTYpALUs aTOMOB.

[lepnonnueckuit 3akoH u llepuogmyeckas cucremMa xumudeckux dieMeHtoB [l M.
MenpeneeBa. CBsa3b mnepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBbl XUMHYECKHX
snemeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOHBIX BEIIECTB
110 TpyIIaM U rnepuojam. 3HaueHUe NEPUOJAUYECKOTO 3aKOHA B Pa3BUTHU HAyKH.

Crpoenue BemiecTBa. XHMHUYECKas CBsS3b. BHIbl XUMHYECKOH CBs3M (KOBaJCHTHAs
HEMoJIApHas M TOJsIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mmbl 00pa30oBaHUS KOBaJEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIH M JOHOPHO-aKIENTOpHBIN). BomoponHas cBs3b. BalleHTHOCTS.
DneKTpooTpuaTeTbHOCTh. CTeneHb okucieHus. IoHbI: KaTHOHBI U AaHUOHBI.

BemiectBa MOJEKYJISpHOIO M HEMOJIEKYJSIPHOIO CTPOEHMs. 3aKOH IOCTOSHCTBA COCTaBa
BEUICCTBA. THUIBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIIA
KPHUCTAJUTMYECKON PEIIETKH.

[Tonsate 0 mucnepcHeIX cuctemax. VIcTuHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas nouis
BELIECTBA B PaCTBOPE.

Knaccudukanus Heoprannueckux coequHeHnil. HomeHknarypa HEOpraHn4ecKux BEIEeCTB.
I'enernyeckas cBsA3b HEOPraHMYECKHUX BELIECTB, IPUHAICKAINX K Pa3IMUHBIM KJIaccaM.

Xumnueckas peakuus. Kiaccupukanus XUMHYECKHX pEaKIUid B HEOPraHHMYECKOW U
OpPraHMYECKON XMUMHH. 3aKOH COXpPAaHEHHUS] MAcChl BELIECTB, 3aKOH COXPAHEHHUsS U MpPEBpallCHUs
JHEPrUM NPU XUMHYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3lu4HbIX (akTopoB. OOpaTUMbIe pPEAKIIUH.
XnuMmuyeckoe paBHOBecHe. DakTOphl, BIUSAIOLNIME HAa COCTOSHUE XWUMHUYECKOIO PaBHOBECHS.
[Tpunnun JlelllaTense.

Onexrponutudeckas auccouuarus. CuiabHble W cinalbble 3nekTposnuThl. Cperma BOIHBIX
pacTBOpOB BEIIECTB: KHCIas, HEUTpallbHAas, II€JI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTANIbHBIE METO/Ibl M3Y4YEHHs BEIIECTB M MX IMPEBpAIlCHUN: JIEMOHCTpaLus
tabmun «Ilepuoguueckass cucrema xumuueckux sieMeHToB J[. . MeHneneeBa», HW3ydeHHE
MojieNiell  KPUCTAJUIMYECKUX pEIETOK, HAOMI0JeHUEe W ONHCAaHHME JIEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3loXeHUE IMEepOKCHIa BOJOPOJAa B MPHCYTCTBUM KaTalu3aTopa,
OINIPEEIICHUE CPElbl PACTBOPOB BEIIECTB C IOMOIIBI YHUBEPCAJIBHOIO MHIMKATOPA, pEaKLUU
HMOHHOTO OOMEHa), MPOBEACHUE MPAKTHYECKOW paboThl «BnusHMe paznuuHbIX (DakTOpoB Ha
CKOPOCTb XUMUYECKON PEAKIIUID.

Pacuérnrie 3amaun.

Pacu€rbl o ypaBHEHHSIM XUMHUYECKHUX PEAaKLNN, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
Pacy€Thl C UCIOJIB30BAHNEM IOHATHS «MAacCOBas JOJIS BEIIECTBAY.

Heopranuveckasi xumust



Hewmerannsl. [lonoxxenne Hemetannos B Ilepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa U OCOOCHHOCTH CTpOCHHsSI aTOMOB. (DU3MYECKHME CBOWCTBA HEMETAJIJIOB.
AJTOTpOTIHS HEMETAJIOB (Ha MIpUMEpe KUCIOpoa, cepsl, hocdopa u yrieposa).

XWMHYECKHE CBOWCTBA BaKHEHIIMX HEMETA/IOB (TaJOTeHOB, cepbl, a3ora, (docdopa,
yTIepoaa U KPEeMHHMSI) U UX COETUHEHHUM (OKCUA0B, KUCIOPOJCOAEPKAIINX KUCIOT, BOJOPOIHBIX
COCTMHCHHI).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUH.

Meramnsl. [lonoxxenne MerawioB B llepuoaudyeckon cucreMe XUMUYECKHUX DJIEMEHTOB /[I.
N. MenneneeBa. OcoOEHHOCTH CTPOCHUS AIIEKTPOHHBIX 000JI0YEK aToMOB MeTaioB. OOuiue
¢usnyeckue cpoiictBa MerayuioB. CrjiaBbl METaUIOB. DJIEKTPOXMMMUYECKUH psfl HalpsKEHHUH
METaJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIIMX META/UIOB (HATpUM, Kajaui, KaJbIMA, MarHui,
ATFIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHHM.

O61mmue crocoOb!l moay4YeHust MeTauioB. [IpruMeHnenne MeTamioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJIbl HW3Y4YEHHUs BEIIECTB W HUX [PEBpAlICHUIl: H3y4yeHUe
KOJUTEKINK «MeTallibl ¥ CIUIaBbD», 00pa3l0B HEMETAIUIOB, PEIICHHE SKCIIEPUMEHTANBLHBIX 3a/ad,
HAOMIO/ICHNE U OINMHCAaHUE JIEMOHCTPAIIMOHHBIX M JaOOpaTOPHBIX OMBITOB (B3aUMOJCHCTBUE
THIPOKCH/Ia aJIIOMUHUS C PACTBOPAMM KHUCJIOT U ILIEJI0Y€Hl, KaUeCTBEHHbIE PEeaKIUMU Ha KaTHOHBI
METaJIJIOB).

Pacuérhrie 3amaun.

Pacuétbl Maccel BemecTBa Ui 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, pacu&Thl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMuu B 00ecrieyeHUH HKOJIOTHYECKOM, SHEpreTH4ecKoil M MUIIeBoi 6e30MacHOCTH,
pa3BuTUU MeauIMHEL. [IoHATHE 0 HAYYHBIX METOaX MO3HAHMS BEUIECTB U XUMHUYECKUX PEaAKITHH.

[IpencraBiaenus: 06 0OMIMX HAYYHBIX MPUHIIUIAX TPOMBIIIICHHOTO MOTYyUYEeHUS BaXKHEHIITNX
BEILECTB.

UenoBek B MHpE BEIIECTB M MAaTepuasoB: Ba)KHEHIIME CTPOMUTEIbHBbIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuasbl, KPAacKH, CTEKIO, KepamMHuKa, MaTepuanbl ISl 3JIEKTPOHUKH,
HaHOMaTepHalbl, OpraHMYECKHE U MUHEpaIbHbIE YTOOPEHHS.

XuMHsT U 30pOBbE YENIOBEKA: IMpaBUJia MCIOJIb30BAHMS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOrO MCIOIb30BAHMSI MPENApaTOB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPH U3YYSHUH O0IEei 1 HeopraHuuecKo XxumMuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX OHATUH, TaK U
MOHSTHUM, SBISIOUIMXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mue ecTecTBEHHO-HAYUYHbIE TTOHITHSA: HAYYHBINA (haKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAIIN3,
CUHTE3, KiaccupuKalus, TMNePUOJUYHOCTh, HAONIONEHUE, SKCIEPUMEHT, MOJEIUPOBAHHE,
U3MEpEHMUE, SBIICHUE.

®dusuka: MaTepusi, dHEpPrusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HM3O0TOI,
pPaZMOaKTUBHOCTh, MOJEKYJa, YHEPTeTHUECKUIl YpOBEHb, BEUIECTBO, TENIO, 00BEM, arperaTHOE
COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIIMUUHBI U €IMHUIIBI HX H3MEPEHHS, CKOPOCTh.

buonorus: knerka, opraHumsMm, 3KocucTema, Ouocdepa, MaKpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepansl, TOpHBIE TOPOIBI, MTOJIE3HBIE HCKOMIaeMbIe, TOTLTUBO, PECYPCHI.



TexHomorus: XuMH4IeCcKas MMPOMBINIJICHHOCTb, MCTAJUTYPTHsA, MPOU3BOACTBO CTPOUTCIILHBIX

MaTcpHralioB, CEIIbCKOXO3SMCTBEHHOE MMpoOn3BOACTBO, nuicBas IMPOMBIINIJICHHOCTD,
Q)apMaHeBTI/ItIeCKaSI MPOMBIIIJICHHOCTD, IMpou3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IIPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTcpuraiosB, SJICKTPOHHAasA IMPOMBIINIJIEHHOCTD,

HaAHOTCXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XMMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUSA K pe3yJbTaTaM OCBOEGHHS OOy4arOIIMMUCS
OpOrpaMM CpeAHEero obmero odpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuyHo-mMeTonn4eckoil OCHOBOW Ui pa3pabOTKU IUTAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
pOrpaMM CPeHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

B cooTBercTBUM C CHCTEMHO-JIEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
Pe3yIbTaTOB OCBOCHUS MpeAMeETa « XUMUS» Ha YPOBHE CPETHET0 00IIero 00pa3oBaHMs BbIICICHBI
CJIEIYIOIIHE COCTABIIAOLINE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCHUUCKONW TPaXKTAHCKON HJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4re MOTUBAIMU K 00yUYEHHIO;

IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
[IEHHOCTEN ¥ UCTOPHUYECKUX TPaAULUii 0a30BOM HAYKU XHMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCSl PYKOBOJCTBOBATbCS B CBOEU JIE€ATEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMM, HPUCYIIMMU LEIOCTHOW CHUCTEME XUMHYECKOIO
00pasoBaHus;

HaJM4Yue IPaBOCO3HAHUS D3KOJOTHYECKONW KYJIbTYpPhl M CHOCOOHOCTH CTaBUTh WEIU H
CTPOMTD JKU3HEHHBIC IIJIaHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeaAMeTa « XUMHsD) JOCTUTAI0TCS B €AMHCTBE Y4eOHOM
Y BOCIMTATEIbHON JESATEIBHOCTH B COOTBETCTBUM C I'YMAaHHUCTHYECKHUMH, COLMOKYJIBTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMU U HJeajlaMH POCCHHCKOTO Tpa’KIaHCKOTo OOIIecTBa,
OPUHATHIMM B OOILECTBE HOpMamMH M IpaBWJIaMU HOBEIEHHUS, CHOCOOCTBYIOUIMMHM IpolieccaM
CaMOIIO3HaHUs, CAaMOPAa3BUTHSI U HPAaBCTBEHHOTO CTAHOBJICHUS TMYHOCTH OOYYaIOIIMXCS.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHMHUS» OTPaXKaroT c(HOPMHUPOBAHHOCTh
OTIbITa TI03HABATEIFHONU U MPAKTUYECKON EATEILHOCTH 00YYaIOIINXCS M0 pealu3alii IPUHATHIX
B O0ILIECTBE LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

OCO3HAHMA OOYYAIOUIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB M OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMOPSAKY;

IPEJICTaBICHUS O COLMAJIbHBIX HOPMax M TMpPaBUIAX MEXKINYHOCTHBIX OTHOUIEHHH B
KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOH TBOPUYECKOM AEATENHOCTH IPU CO3JAaHUU yUEOHBIX MPOEKTOB,
pelIeHnr yueOHbIX U MO3HABATENIbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U apryMEHTbI IpYIHX
IpU aHAJIN3€ Pa3IMYHbIX BUIOB yUEOHOU eI TeNbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMA:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M Hay4YHOMY HACJEINI0 OTEYECTBEHHOU
XUMUH;

YBaXEHHUsI K TPOIIECCY TBOPUECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUS
XMMHH, OCO3HaHMs TOrO, YTO AOCTHXKEHMS HAyKH €CTb pPe3yJbTaT JIMTENbHBIX HaOIOAEHUM,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSTHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;



WHTEpeca W T[I03HABaTEIbHBIX MOTHBOB B TIONYYEHHH U TMOCIEAYIOIIEM aHalu3e
UH(POPMAITUH O TIEPEIOBBIX JIOCTIKEHUSIX COBPEMEHHON OTEUECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBSI3aHHBIC ¢ XMMHUYCCKUMU SIBJICHUSMH, ¥ TTPHHUMATH
OCO3HAHHBIE PEIICHNUs, OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE TMOBEACHHE W TOCTYNKH CBOMX TOBapHIlEd C MO3UIHIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUN ITHX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHUsl LEHHOCTEH 370pOoBOro M 0Oe3omacHoro oOpas3a >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DPM3HYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOoIeHns TIpaBUJl 0€30MacHOr0 OOpallleHUsi C BEIIeCTBAaMU B OBITY, IOBCEIHEBHOMN
JKU3HU U B TPYJIOBOH JICATCIILHOCTH,

MOHMMAaHUsl [EHHOCTU TMPaBWJI WHAMBUAYAIbHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUsl TOCIEACTBUA M HEMPHSTHS BPEIHBIX NPUBBIYEK (YHOTPEOJICHHS aKOTOJs,
HapKOTUKOB, KypeHHs);

5) TpyaoBOro BocnuTaHMsA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON  JCSTEIBHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PEIICHWHM TPAKTHYECKUX 3aad  COIHATBHOU
HaMpPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEepeca K MPAaKTUYECKOMY H3yYeHHUIO Mpodeccuil pa3nmuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBOXECHUS K TPYILY, JIOISIM TPyia U pe3yibTataM TPYAOBOH NeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAIBHON TPAEKTOPUH 00pa3oBaHus, Oyayiien
npoheCcCuu M pean3aiui COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKU I1eJIeCO00Pa3HOr0 OTHOIIEHUSI K MPUPOJAE, KaK UCTOYHHKY CYIIECTBOBAHHS
JKM3HHU Ha 3eMiIe;

MOHUMAaHUs TJIO0ATLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIUSHUS HYKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLUATBHOM CpPEIbI;

OCO3HaHUsI HEOOXOAMMOCTH HCITOJIb30BAHUS JOCTIKCHUN XUMUU IS PEIICHUS BOIPOCOB
palMOHAIBHOTO TPUPOAOIIOIH30BAHNUS,

AKTUBHOTO HENPUSTUA JEUCTBUN, MPUHOCAIIMX BpEI OKPY)KAOLIEH MPUPOJHON cpene,
YMEHHUsI TPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHE TOCISACTBUS TPEANPUHUMAECMBIX
JIEUCTBUH U NPEIOTBPALLATh UX;

HAJIUYUS PA3BUTOTO HKOJOTMUYECKOTO MBIIUICHUS, JKOJIOTUYECKOW KYJIbTYPHI, OIIbITa
NESATEIbHOCTH ~ DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAThCSI HUMH B
MO3HABATEbHON, KOMMYHUKATUBHOW U COIMANLHOM MPAKTUKE, CIOCOOHOCTH U YMEHHSI aKTHBHO
IPOTUBOCTOSITh HJCOJIOTHU XeMO(poOHu;

7) IeHHOCTH HAYYHOI0 MO3HAHUSL:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
Pa3BHUTHS HAyKH U OOIIECTBEHHOW MPaKTUKH;



MOHMMaHUsl CleUu(UKH XUMHUA Kak HayKd, OCO3HaHUs €€ ponu B (GOPMUPOBAHUU
paIMOHAIHFHOTO HAYYHOT'O MBIIMUICHHUS, CO3JaHUM IEJIOCTHOTO TPEICTABICHUS 00 OKPYXKaroIeM
MHUpE Kak O €JAMHCTBE MPHUPOJBI U YEJOBEKa, B MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W
petieHuu TpodIeM COXpaHeHHS TPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XWMHUH JIJII COBPEMEHHOHN ITMBUIM3AIMH: B €6
TYMaHUCTHUYECKOW HANpaBIEHHOCTH W Ba)XKHON pOJIM B CO3/aHMM HOBOW 0a3bpl MaTepuaIbHOU
KYJbTYPBI, PEIICHUU TJI00ATBHBIX MPOOJEM yCTOMYHMBOIO PA3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
JHEPreTHYECKON, TMHUIIEBOM © DKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTHH MEAWIIUHEI,
o0ecrevueHny YCIOBUN YCTEIIHOTO TPyAa M dKOJOTUYECKH KOMGMOPTHOM JKU3HHM KaXJIOTO YlIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM T'PAaMOTHOCTH: TIOHHMAaHHSI CYIIHOCTH METOJOB  IO3HAHUS,
WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh TMOJIydaeMble 3HAHHS IS
aHann3a W OOBSCHEHHUS SBICHUW OKPYKAIOIIETO MHpa W TPOUCXOANUX B HEM HW3MECHCHHI,
yYMEHHsI JIeN1aTh 00OCHOBAHHbBIE 3aKIIOYEHHSI Ha OCHOBE HAay4YHBIX ()aKTOB M UMEIOIINXCS TaHHBIX
C LEJIbI0 TTOJTYYEHHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO HCIOIb30BaTh XUMHUECKHUE 3HAHUS JUIsI PEIICHUS TPOOJIeM B
peaTbHBIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIHCKON AESTEIHHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHUKW MO XHUMHUU B COOTBETCTBHUM C JKMU3HECHHBIMHU
MOTPEOHOCTSAMU;

UHTEepeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax mpoPecCHOHATHHON AeSITETbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MertanpeaMeTHble pe3ynbTaThl OCBOCHUS Y4ueOHOro mpeamera «XUMHsD Ha ypOBHE
cpenHero oouiero 00pa3oBaHus BKIIOYAOT:

3HaYMMble s (HOPMUPOBAHHMS MHPOBO33PEHHsT OOYYAIOMIUXCS MEKIUCUUIUIMHAPHBIC
(MexrpeIMeTHBIE) OOLIeHAYYHbIE TIOHATHUS, OTPAXKAIOIIME 1[EJIOCTHOCTh HAYYHON KapTHHBI MUpa
n CHGHI/I(bI/IKy MCTOOB IMO3HAHUSA, UCIIOJB3YEMbBIX B €CCTCCTBCHHBLIX HayKaxX (MaTepI/ISI, BEIIECTBO,
SHEprus, sBJICHUE, MpoIlecc, CUCTeMa, Hay4yHbIH (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, UCCIeI0BaHNe, HA0JI0IeHUE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHE);

yYHHUBEpCaIbHbIC yueOHbIe JIeNCTBUS (mo3HaBaTeIbHbIE, KOMMYHHKATHBHBIE,
peryiaTuBHbIE), obOecrneunBarone ¢GopMupoBaHne (QyHKIMOHANBHOM  TPaAaMOTHOCTH U
COLMAIIbHOW KOMITETEHIIMN 00yYaroIuXCs;

CHOCOGHOCTB 06yqa101m/1xcs1 HUCIIOJIB30BaTh OCBOCHHBIC MCKIUCHTUIUIMHAPHEIC,
MHUPOBO33pEHUYECKHE 3HAHMS W YHUBEpCaJbHble YydeOHble JAEHCTBUS B IO3HABaTEIbHOM U
COLIMAJIBHOM ITPAKTHKE.

MertanpeaMeTHble  pe3yibTaThl OTPaXKalOT OBJAJCHHE YHHUBEPCAIbHBIMU YYCOHBIMU
M03HaBaTeNbHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMH.

OBi1ajeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYeCKHUeE JeiiCTBHS:

CaMOCTOSITENILHO  (DOPMYJIMPOBaTh W aKTyaIM3MpPOBATh MPOOJIEMy, BCECTOPOHHE &
paccMaTpuBaTh;

OTIpENIEIIATh 1EIN MACSITCIIBHOCTH, 3a/aBas IapaMmMeTpbl W KPUTEPUH UX JIOCTHXKCHUS,
COOTHOCHUTD PE3YyJbTAThl ACATCIbHOCTHU C IMOCTABJICHHBIMU LICIISAMU



UCIIOJb30BaTh IIPM OCBOCHHUM 3HAHUM NPHUEMBI JIOTUYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TPU3HAKM TMOHSATMA W yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIIOJIb30BATH
COOTBETCTBYIOIIME NOHATHUS JUIsl OOBSICHEHUS OTJENbHBIX (DAKTOB U SBJICHMIA;

BbIOMPATh OCHOBAHUS U KPUTEPHUHU IS KIacCU(UKALIMK BEIECTB U XUMHUYECKUX PEeaKLni;

yCTaHABIMBATh NPUUYUHHO-CIIE/ICTBEHHBIE CBA3H MEXKIY N3y4aeMbIMU SIBICHUAMU;

CTPOUTH JIOTMYECKHE pacCyXIeHHs (MHAYKTUBHbBIE, 1€YKTUBHBIE, IO aHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B pacCMaTpUBAEMbIX SABICHMAX, (POPMYyJIHUPOBaTH BBIBOJBI U
3aKJIIOYEHUS;

IPUMEHATh B NPOLECCE MO3HAHUS, UCIOJb3YEMBIE B XMMUU CHMBOJIMUECKUE (3HAKOBBIE)
MOJIEIH, TPE0OpPa30BbIBAaTh MOJEIbHBIE IPEICTABICHNS — XUMHUECKUN 3HAK (CMMBOJI) JIEMEHTA,
XUMHAYecKas (QopMmysa, ypaBHEHHE XHMMHUYECKOH peakuud — TpH peIeHHH Y4eOHBIX
II03HABATEJIbHBIX U MPAKTUYECKUX 3374, IPUMEHSTh Ha3BAHHBIE MOJIEIbHbIE IPEACTaBICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUil.

2) 0a3oBbIe HUCCIeA0BATENbCKUE eiiCTBHS:

BJIaJICTh OCHOBAaMH METOJIOB HAYYHOI'O MIO3HAHMS BELIECTB U XUMHUECKUX PEaKLINH;

dopMynupoBaTh LEAM W 3aJaYd  UCCIEAOBaHMSA, MCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(HOPMYITUPOBaHHBIE BONPOCHI B KayeCTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
i1 POPMHUPOBAHHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CYXICHUI,

BJIa/IETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHHPOBAHHUA M IPOBEJIEHUS YUYEHHYECKUX
9KCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAONIONATh 3a XOJIOM IpOLEcca, CaMOCTOSATENBHO
MIPOTrHO3UPOBATh €ro pe3yibTaT, (opMmynrpoBaTh 0000IIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEAOBAHMS, COCTABJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;

npuoOpeTaTh OMBIT YYEHUYECKOH MCCIIEOBATEIbCKOM U MPOEKTHOH JesTeIbHOCTH,
OPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEJIBHOMY IIOMCKY METOJIOB pELICHHUs
IPAaKTUYECKUX 3a7a4, IPUMEHEHUIO PA3INYHBIX METOA0B [TO3HAHUSI.

3) padora c unopmaumeii:

OPUEHTUPOBATbCA B  PA3IUYHBIX MCTOYHMKAX HUHQOpMauuu (Hay4HO-TOMYJIsIpHas
auTepaTypa XHUMHUYECKOTO COJAEpXaHMs, CIpaBOYHble MocoOusi, pecypcbl HWHTepHera),
aHaJIM3UPOBaTh UH(HOPMAILIMIO PA3IUYHBIX BUJOB U (POPM MPEACTaBIECHUS, KPUTHUECKU OLIEHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUYNBOCTb;

¢opMyIHMpoOBaTh 3ampochl W TMPHUMEHATh pa3lIU4YHbIE METOABl INPH MOUCKE M OTOOpe
UH(POpPMAaLIMHU, HEOOXOAUMOM IS BBITOJHEHHUS YUYEOHBIX 3a7a4 ONpeeNEHHOTO THIIA;

npruoOpeTaTh OMBIT HMCIIOJIB30BAaHHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH M
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAIbHYIO (hopMy mpeacTaBiieHHs WHOOpPMAIUU (CXEMBI,
rpaduku, TuarpamMmsl, TaOIUIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAyyHBIH S3BIK B KauecTBe CpeACTBa INpu padoTe C XUMHUYECKOH
UHpOpMaLUel: MPUMEHATh MEeXIpeAMETHbIE ((prU3nueckre 1 MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL,
¢dopmybl, a0OpeBHATYpBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJINUECKUE CPEICTBA HATIIAHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMM A€ CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOH TEeMBI B XOJ€ JUAJIOTa W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJ€H, (OPMYJIMPOBATH CBOM MPEVIOKEHUS OTHOCHTEIBHO  BBIOJHEHUS
MpEeJI0KEHHOM 3a/1a4u;



BBICTYIIaTh C IPE3EHTALMEl pe3yJbTaTOB IO3HABATENIBHOM IESITEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHHUKAaMH IIPU  BBINOJIHEHUH XUMHYECKOIO
OKCIEPUMEHTa, NPAKTUYECKON paboThl TO WCCIENIOBAaHUIO CBONCTB H3Y4YaeMBIX BEILECTB,
peanu3anuy y4eOHOro mHpoeKkTa MU (HOPMYyJIUPOBATh BHIBOJBI IO pe3yJbTaTaM IPOBEAEHHBIX
HCCIEA0OBaHUH MyTEM COTJIACOBAHMSI TIO3UITUI B X0J1€ 00CYX)ACHUS 1 0OMEHAa MHCHHSIMHU.

OBiageHne YHHMBEPCAJIBHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENbHYIO JAEATEIbHOCTS,
ompenensas e€ HeNu U 3aJa4d, KOHTPOJMPOBATH U MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH
npeJlaraéMblii ajJrOpuTM JCUCTBUM NpU BBINOJIHEHUH YUEOHBIX M HMCCIIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CIOCO0 MX PEmIeHHus ¢ y4€TOM MOJYYCHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

NNPEJAMETHBIE PE3YJIBTATDBI

11 KVIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeOpraHUUecKasi XUMHUsD OTPaXKaroT:

c(OPMHPOBAHHOCTH MPEJICTABICHUH: O XUMHUUECKOW COCTABIISAIONICH €CTECTBEHHO-HAYYHOH
KapTUHBI MHUpA, POJIM XMMHUHU B TIO3HAHUM SIBICHHHA MPHPOIBI, B (POPMUPOBAHUU MBIIUICHHUS U
KyJIbTYphl JUYHOCTH, €€ (YHKIMOHAJBHOW TI'pPaMOTHOCTH, HEOOXOAWMOW sl pEeUIeHHUs
NPaKTUYECKUX 337a4 U HKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 370POBBIO H
MPUPOIHON CpeJie;

BJIQJICHUE CUCTEMOW XHUMHWYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraoLIe
HOHATHS (XUMHUYECKUM 3JIEMEHT, aToM, M30TOIl, S-, P-, d- JIEKTPOHHbIE OpOUTAIN aTOMOB, HOH,
MOJIeKyJla, MOJb, MOJSIPHBIH OO0BEM, BaJEHTHOCTb, AJIEKTPOOTPHUILIATEIILHOCTh, CTEMEHb
OKHUCJICHUS, XHMHMUecKas CBs3b (KOBaJE€HTHAas, WOHHAs, METaJUIMYECKas, BOJOPOIHA),
KpUCTAJUIMUECKass  peléTKa, TUIBl  XUMHYECKUX  peakUui, pacTBOp,  OJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsl JUCCOLMALNSA, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XMMHYECKON peaklnu, XMMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOPHS IEKTPOIUTHUECKON
avccounanuu, nepuoauyeckui 3akoH Jl. M. MenneneeBa, 3aKOH COXpaHEHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHMs M IpEBpAIleHUs] SHEPTUU NpPU XUMUYECKHUX pEaKLUsiX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUHN SA3BIK XUMHHM, MHUPOBO33PEHYECKHE 3HAHHWSA, JIEKAIIUEe B OCHOBE INOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (aKTOIOTMYECKHE CBEJICHHMS O CBOMCTBAX,
coCTaBe, TMOJY4YeHUH U Oe30MacCHOM HCIOJIb30BAaHMM BAKHEHIINX HEOPraHMYECKUX BEILECTB B
OBITY U IPAKTHUYECKOH JEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATH XapaKTEPHbIE MPHU3HAKH MOHATHH, yCTaHABINBAThH
UX B3aMMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOLIME IOHATHSA INPU ONMCAHWHA HEOPraHUYECKHX
BEILECTB U UX MPEBPALLECHU;

c(OPMHPOBAHHOCT, YMEHHMH MCIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JJsI COCTaBJICHUS
(GopMyn BeIIECTB M YPaBHEHUH XMMHUYECKMX pEaklHi, CHCTEMATHYECKyl0 HOMEHKIATYypy
(IUPAC) u TtpuBHanbHble Ha3BaHUS OTAEIbHBIX HEOPTaHWYECKUX BEIIECTB (yrapHblil Tas,
YIJEKUCHBIA ra3, aMMHaK, Tam€Has W3BEeCTb, HETrall€Has HM3BECTb, NUTHEBAs COJA, INUPUT H
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHHUI ONPEAEIATh BaJCHTHOCTh M CTETIEHb OKHCICHUS XMMUYECKUX
JJIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUUYECKOW CBs3U (KOBaJEHTHAasl, MOHHas,



MeTaJlInuecKasi, BOAOPOJAHAS) B COCAUMHEHUSX, TUI KPUCTAJUIMUYECKOM PEIIETKHM KOHKPETHOIO
BeIleCTBAa (aTOMHasl, MOJICKYJISIpHAs, HOHHAs, METaJUIMuecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHU;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIJIC)KHOCTh HEOPTaHWYECKUX BEIIECTB
10 UX COCTaBy K OMpeeIEHHOMY KJIAcCy/TpyIIe COeTMHEHUH (IMPOCThIE BEIIECTBA — METAILIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCHUIBI, COJH);

c(OpMUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICH MepHoaudeckoro 3akonHa J[. U.
MenzgeneeBa U JIEMOHCTPHUPOBATH €0  CHCTEMATHU3HUPYIOIIYIO, OOBSCHUTEIBHYIO H
MPOTHOCTHUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh FJIEKTPOHHOE CTPOCHHE aTOMOB XUMUYECKUX
snemenToB 1—4 nepuoaos [lepuonnueckoit cuctemsl xumudeckux anemeHToB Jl. . Menneneena,
UCTIOJNIB3YS MOHITUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAINY, «IHEPIeTUUECKUE YPOBHU», OOBIACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COSAMHEHUH MO TepHoJaM 1
rpynnaM [lepuoanueckoit cucremsl XuMuueckux 3aeMeHToB 1. 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIME XMMHUYECKHE CBOICTBA
HEOPTraHWYECKUX BEILIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETHUECKOU
CBSI3U MEX]ly HEOPraHWYeCKHMMH BEIIeCTBAMH C TMOMOUIbI0 YPAaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYECKHE PEAKIUU 10 Pa3THYHBIM
npu3Hakam (YUCIy M COCTaBy pEarupyromux BEHIeCTB, TEIIOBOMY 3(h(dEKTy peakiuH,
W3MEHEHUIO CTETICHEW OKHUCIICHUS DJIEMEHTOB, 00pAaTUMOCTH PEAKITNH, YUACTHIO KaTaIH3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHMSI PEaKIUN pa3TUYHBIX TUIIOB, MOJIHBIE U
COKpalIEHHbIE ypaBHEHHUS PEaKIMil HOHHOTO OOMEHa, YUYMTBhIBas YCIOBHS, NMPU KOTOPBIX 3TH
peakiuu UAyT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, TOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHMYECKHUX BEIIECTB, pPACMO3HaBaTh OMBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHM PACKpPBIBATh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIyii TOCPECTBOM COCTABIICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

c(OpPMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIu OT
pa3nuuHbBIX (AKTOPOB; XapakTep CMELICHHS XWMHUYECKOTO0 paBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jlelllarense);

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepPH30BaTh XMMHUECKHUE MPOIECCHI, JIKAIUE B OCHOBE
MPOMBINICHHOTO TIOJIy9eHUsI CEpPHOWM KHCIOTHI, aMMHakKa, a Takke CcHOpMUPOBAHHOCTh
NPEJCTaBICHU 00 OOMMX HAyYHBIX MPHHIMIAX M JKOJOTHYECKHX MPOOJIeMaX XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHM TIPOBOJUTH BBIUYMCICHUS C HCIOJIB30BAHUEM TTOHSTHUS
«MaccoBasi 707l BEIIECTBA B PAacTBOpe», OOBEMHBIX OTHOILIECHHI Ta30B MPH XUMHYECKHX
peaKIusaX, MacChl BellecTBa UK 00bEMA Ta30B MO U3BECTHOMY KOJIIMYECTBY BEIECTBA, Macce WU
00BEMY OHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3P QeKTa peaKkinu Ha OCHOBE
3aKOHOB COXPaHEHUS! MaCChl BEUIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAaTh TpaBUia TMOJIb30BAHUS XMUMHUYECKOM TOCYI0M U
71a00paTOPHBIM 00OPYIOBAaHHUEM, a TAKXKE MpaBUIa OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU O BBIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh U BBHIMOJHATh XWMHUYECKHH DKCIEPUMEHT
(pa3noskeHue mepoKcuaa BOJOPOia B MPUCYTCTBUH KaTallu3aTopa, OnpeaelieHHe cpeabl PaCTBOPOB



BEIIIECTB C IMOMOIIBI0 YHUBEPCAILHOTO UHIUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKOH pEaKIM{, PEeaKIWd HOHHOTO OOMEHa, KAadeCTBEHHBIE peakiuu Ha cyibdar-,
Kap6OHaT- U XJIOpUA-aHUOHBI, HA KAaTUOH aMMOHUA, PCHICHUC ISKCICPUMCHTAJIBHBIX 3adad I10
temaMm «Metamne» U «HeMeranne») B COOTBETCTBUU € MPaBHJIaMU TEXHUKHU O€30MacCHOCTH MpHU
oOpallleHuu ¢ BellecTBaMU M J1a0OpaTOPHBIM OOOpPYJAOBAaHUEM, MPEJICTaBIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (opme 3alucu ypaBHEHHUH COOTBETCTBYIOUIMX pEaKIUd H
(dbopMynUpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCT YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(POPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpEeACTBAa MAaCCOBOM KOMMYHHUKaUUU, UHTEpHET U IpyTUX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAAaTh IMpaBWJIa HKOJIOTMYECKH LEJIeCO00pa3HOro
IIOBECACHUA B 6I>ITy u pr&OBOﬁ ACATCIIBHOCTU B HCJIAX COXPAHCHUA CBOCTrO 3I0POBbA U
OKpYKarolllell MpUpPOJHON Cpebl, OCO3HABaTh OMACHOCTh BO3JCHCTBHUS HA >KMBBIC OPTraHU3MBbl
oTpeIeIEHHBIX BEIIEeCTB, MOHMMas cMbica mokasarens [1/JIK, moscHaTe Ha mpumepax crocoOsI
YMEHBIIIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3ICHCTBUS HA OPTaHU3M YEIIOBEKa;

Uit 00ydaroluxcs C OTPaHMYEHHBIMM BO3MOXKHOCTSIMH 3[I0POBBS: YMEHHE MPUMEHSThH
3HAHUA 06 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUA BCIICCTB U XUMHUYICCKUX HBHCHHﬁ;

JUTSL CJIETIBIX W CIIA0OBHIANINX OOYYAIOIIUXCS: YMEHHE HUCIONIb30BaTh Pelbe(hyHO-TOUCUHYIO
cuctemy obo3nauenuii JI. Bpaiinst s 3anucu XUMUIECKUX (DOpMYIL.



11 KITACC

KosamnuecTBouacos
Ne HaunMeHnoBaHuepa3e/ioB U DJIeKTpOHHbIe (HH(POBbIE)
KonTpoJsbHabiepadoT IIpakTuyeckuepadot
n/n TEMIIPOTPAMMBbI Bcero o0pa3oBaTe/ibHbIEpeCypChl
bl bl
Paznen 1.TeopeTnueckneoCHOBbLIXUMHUM
CrpoeHue aTOMOB. Bubnunoreka
[leproandyecKuii 3aKOH 1 LOK https://myschool.edu.ru
1.1 [Tepuoaunueckas cucrema 3 L
XUMPYECKHX d1eMeHToB JI. K. http://school-collection.edu.ru/
MenneneeBa
BubnunoTteka
LIOK https://myschool.edu.ru
12 CrpoeHueBenecTna. 4 /
' MHoroo6pa3ueBenecTn
http://school-collection.edu.ru/
Bubnuoteka
LOK https://myschool.edu.ru
1.3 XUMHUYECKUEpeaKuu 6 1 1 L
http://school-collection.edu.ru/
Uroronopaszaeny 13
Paznen 2.HeoprannueckasixuMusi
Bubnuoteka
LLOK https://myschool.edu.ru
2.1 Mertabl 6 1 L

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



http://school-collection.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Bbubnnorteka
LLOK https://myschool.edu.ru

A

2.2 Hewmeramnsl 9
http://school-collection.edu.ru/
BubnnoTteka
LLIOK https://myschool.edu.ru
)3 CBsi3b HEOPraHUYECKUX U 1 /
' OPraHUYECKUX BELIECTB
http://school-collection.edu.ru/
Hroronopaszneny 17
Pa3zpgen 3.XuMus u :Ku3HL
3.1 XuMHS U )KU3Hb 4
Uroronopaszneny 4
[IpomexxyTouHas arrecranus 1
(xoHTpOJNIBHAs paboTa)
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



http://school-collection.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IIJTIAHUPOBAHHUE

11 KUIIACC
Ne KoanuectBouacon
Jaranzyu dnekTpoHHbIenUppoBBICOOPA3OBATE
Temaypoka Bce | Kourpoabnbiep | IlpakTnyeckue
n/ eHHA JIbHbIEpPECYpPChl
I ro a00TbI padoThbI

XUMUYECKUH IIEMEHT.
ATOM. DIeKTpOHHAS
KOH(HTYypamus aTOMOB

Bubnuoteka
LLIOK https://myschool.edu.ru/
http://school-collection.edu.ru/

[Iepronnueckuii 3aK0H U
[Tepuonnueckas cucrema
XHUMHYECKHUX AJIEMEHTOB /.
N. MenneneeBa, nx CBA3b C
COBPEMEHHOU TEOpHUEH
CTPOEHUS AaTOMOB

3aKOHOMEpPHOCTH
W3MCHCHHS CBOMCTB
XUMHUYECKHX IJIEMEHTOB U
WX COCTUHEHUH IO
TpyIIaM U MEepUOIaM.
3HaueHHE MePUOANYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX AJIEMEHTOB
.. Menneneena B
Pa3BUTHU HAyKU

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

CtpoeHue BelecTna.
XuMHuecKkasl CBSI3b, €&
BUJIbl; MEXaHU3MBbI



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/

00pa3zoBaHMs KOBaJICHTHOM
cBsi3u. BopopoaHascBsizb

BanentHOCTS.
DIIEKTPOOTPULIATEIIHHOCTD.
CreleHb OKUCIICHHA.
BemectBa MoJiekynsipHOTro
Y HEMOJICKYJISIPHOTO
CTpPOCHUS

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

[TonsiTHE O IHUCTIEPCHBIX
cucteMax. MIcTuHHBIC U
KOJJTIOUIHBIE PACTBOPBHI.
MaccoBas [0JIs BelllecTBa B
pacTBope

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

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHECHUIA.
T'eneTnueckas cBsA3b
HEOPraHWYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Bubnuoteka
LOK https://myschool.edu.ru/
http://school-collection.edu.ru/

Knaccudukarnus
XMMHUYECKHUX peakiuil B
HEOPraHUYecKou u
OpPraHUYeCKOM XMMUHU.
3aKOH COXpaHEHMs MaCChl
BEIIECTB; 3aKOH
COXpaHEHHUS U
[peBpalleH:s SHEPTUy Ipu
XUMHAYECKUX PEaKIUsIX

Bbnbnunorteka
LOK https://myschool.edu.ru/

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



http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CKOpOCTB peakiuu.
OO6patumbie peakIuu.
XUMHUECKOE PABHOBECHE

Bunbnunoteka
LLOK https://myschool.edu.ru/

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

10

[IpakTnueckas pabora Ne 1.
«BnusHue pa3Iu4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaAKIUm»

11

DIEKTPOIUTUYECKAS
nucconmanus. Ilorsarue o
BOJIOPOJHOM IOKa3aTele
(pH) pacTBOpa.
PeaknunnonHorooOMeHa.
I'mpponusopraHnnyeckux u
HEOPraHUYECKUXBEIIECTB

Bnbnunoteka
LLIOK https://myschool.edu.ru/
http://school-collection.edu.ru/

12

OxucnurenpHo-
BOCCTAaHOBUTEJIbHbIE
peaxiuu. [Toustre 00
3JIEKTPOJIN3E PacIIaBOB U
pacTBOPOB coei

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

13

KonrtponbHas pabora no
pasgeny «TeopeTnueckue
OCHOBBI XUMHUM»

14

MerTamisl, UX ITOJIOKEHNE B
[Tepronuueckoii cucreme
XAMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
O6muedn3nIecKUeCBONCT

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



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/

BaMCTaJ1JIOB

15

CnaBBI METaAJIJIOB.
DNEeKTPOXUMHUECKUHN PsifT
HanpsHKEHUW METaJIOB

Bubnuoteka
LOK https://myschool.edu.ru/
http://school-collection.edu.ru/

16

XUMHYECKHE CBOMCTBA
BaKHEHIIINX METAJIIOB
(HaTpuii, KaJINiA, KaJIbIIUH,
MarHui, aJlloOMUHUN) U UX
COCIMHEHUM

Bbubnunorteka
LOK https://myschool.edu.ru/
http://school-collection.edu.ru/

17

XUMHUYECKHUE CBOMCTBA
Xpoma, MEJIU U UX
COCTUHEHUN

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

18

XUMHYECKHE CBOMCTBA
LIMHKA, JKeJie3a U UX
COCTUHEHUHI

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

19

[IpakTrueckas padbora Ne 2.
"Pemienue
SKCTIIEPUMEHTAJIBHBIX 3a7a4
1o TeMe «MeTtauiei»"

20

Hewmerannsl, nx
MOJIOKCHUE B
[Iepuoanueckoit cucreme
XHUMHYECKHUX AJIEMEHTOB /.
H. MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB

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

21

dusnueckue cBOMCTBA
HEMETAJIJIOB. AJUIOTPONIHS

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



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
https://myschool.edu.ru/

HEMETaJUIOB (Ha mpuMepe
KHCJIOpoJia, cepbl, hochopa
U yIJepoja)

22

XUMHYECKHUE CBOMCTBA
raJIoTe€HOB, CEPhI U UX
COCTUHEHNH

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

23

XHUMHUYECKHUE CBOMCTBA
a3ora, Gocodpa u ux
COCTUHEHUH

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

24

XHUMHUYECKHE CBOMCTBA
yriiepoja, KpeMHUS U UX
COeINHEHUN

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

25

[IpuMeHeHne BaxKHENIINX
HEMETAJNIOB U UX
COCTUHEHNH

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

26

O06o0061mIeHue U
cUCTeMaTHu3aIus 3HaHUH 110
TeMe «HemeTaminy.
Brraucnenus 1o
YPaBHEHUSIM XUMHUYECKHUX
peaKkuun u
TEPMOXUMHYECKHE
pacuérnl

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

27

[Tpaktuueckas padota Ne 3.
«Pemrenne
SKCIEPUMEHTAIbHBIX 3a7a4
o teme "Hemertanisi"»

28

KonTponbnas pabota no



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

TeMaM «MeTauiel» U
«HemeTtaminy

29

Heoprannueckue u
OpPraHUYECKUE KHUCIOTHL.
Heoprannueckue u
OpraHUYECKHE OCHOBaHUS

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

30

AmdorepHble
HEOPraHUYecKue u
OpPTraHUYECKUE COSAUHEHHUS.
I'eneTnueckas cBs3b
HEOPTraHUYECKUX U
OpPTraHUYECKUX BEIIECTB

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

31

Ponp xumum B
obecneueHUH
JKOJIOTHYECKOH,
JSHEPreTUYECKON U
MHIIEBOI OE30ITaCHOCTH,
Pa3BUTUU MEIUIIUHBI

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

32

[IpencraBnenust 06 0OmMX
HAyYHBIX TIPHHIINATIAX
MTPOMBIIIIJICHHOTO
TTOJTyYIEHUST BAKHEHIIINX
BEILIECTB

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

33

UYenosek B MUpe BELIECTB U
MaTepraoB. XUMHS U
3/I0pOBbE YETIOBEKa

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

34

[IpomexyTouHas
atrecranus (KOHTPOJIbHAs

http://school-collection.edu.ru/
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pabora)

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus, 11 xknacc/ T'abpuensu O.C., AkunonepHoe o6mecTBo «3naTenscTBo
«ITpocBemienne»

METOAUYECKUE MATEPUAJIBI 1JIs1 YAUTEJIA

Beeaure 1. O.C.I'abpuensy, I'.I".JIpicoBa « Xumus Meroamueckoe mocobre — 6a30BbIii
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.T'abpuensn, N.I'.OctpoymoB, «O0m1ast XuMus B TecTax, 3afayax, ynpaxHeHusx. 11
kimace» — M.: [Ipoda, 2023 rog.

3. O.C.T'abpuensn, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc: KoHTponbHbIe U
MIPOBEpPOUHBIE paboThl K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBegenckas «Xumus 11 knacc: HactonbHas kHura amis
yumrens»y. Yacte 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensH, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kKHUTA [T
yunrtens»y. Yacte 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aiaun Mo XMMHUHU U CIIOCOOBI UX
pemenus» - M.: «Jlpoday, 2021ro.

7. B.I'. JlenncoBa «Xumus 11 kinacc noypounsie miansl o yueOnuky O.C.I'abpuensina,
I'.I".JIsicoBoit» - Bonrorpan» Yuurens 2018roa.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tecthbl o xumuu 11 kiaace», - M.: Dk3ameH,
2019r.

9.9. O.C.I'abpuensn, N.I.octpoymoB «XUMHUYECKHI SKCTIEPUMEHT B 1Kouie 11 kiace»; - M.:
Hpoda. — 2019 rox.

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beenure Bpenutenannsiehttp:/ www.chemnet.ru I'azeta «Xumus» u cat ans yuurens «51
Wy Ha yPOK XUMHID)

http://him.1september.ru Enunas xomnexuus LIOP: [IpenmerHas Kommekius «XuMHsD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE SKCTIEPUMEHTBI:
xumust. Komnekuust Poccuiickoro o0rieo0pa3oBaTesibHOTo mopTaia

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

http://www alhimik.ru Bcepoccuiickast onuMnuana mKoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckass XuMus: SJIEKTPOHHBIA YICOHUK JJISI CPEIHEH IITKOITBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN Y4eOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucTaHIIMOHHAS] OMMMITHA/A TIO XUMHUHU: TEICKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHBIN MPOEKT



