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NHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B DenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNU3yIOIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBI, H
OCHOBHBIX TOoNIOkeHU «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepanun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

PabGouass mporpamma mo xumuu s 10-11 kiaccoB opweHTHpOBaHA Ha
peanuzanuio B IIEHTpe 00pa30BaHHUS E€CTECTBEHHOHAYYHON W TEXHOJIOTHYECKOMN
HarnpaBieHHocTte "Touka pocta", co3manHoro Ha 0aze MBOY "Cpenuss
oOmreoOpa3oBarenbHas mkojga uM. A. HeBckoro" n. Mckpa c 1enpio pa3BUTUS Y
0o0ydJaromuxcs €CTECTBEHHOHAYyYHOH, MaTreMaTH4ecKod, HWH(POpMAIMOHHOM
IrpaMOTHOCTH, (OPMHPOBAHUS KPUTUYECKOTO U KPEAaTUBHOTO MBIIUICHHS,
COBEPIIIEHCTBOBAHUS  HABBIKOB  E€CTECTBEHHOHAYYHOM M  TEXHOJIOTHYECKOM
HAIPABJICHHOCTH, a TaKXe JIJISl MPAKTUYECKON OTpabOTKU yuyeOHOro MaTepuana mno
yaeOHbIM npeaMeram "®dusuka', "Xumus", "buonorus".

XnUMHYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaAMHU
0011e00pa30BaTeIbHON  OpraHM3alllM, SIBIAETCS HEOThEMJIEMOM 4YacTbhio HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JSTallOM pealn3aliyd  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHYECKOro o0O0pa3oBaHMA. OTH LEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYPHI
YeloBeKa, a TaKXe OKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pOBbI0O M TPUPOAHOM cpede. Peamusyercs Xumuueckoe o0Opa3oBaHHE
00ydJaromuxcss Ha YPOBHE CPETHEr0 OO0IIero oOpa30BaHMS CPEICTBAMH y4eOHOTO
npeaMera «XuMUs», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETeHbl B
nporpaMMe MO XUMHUHU C YYETOM crneuupuKd HAyKH XUMHUHU, €€ 3HAYeHUus B
MO3HAHUU TPUPOJBI U B MaTEepUaIbHOM >KU3HU OOIIECTBA, a TaKXKe C YYETOM
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o0muMX weaed W NPUHLHUIOB, XaPAKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero obuiero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYIO poJsib B
COBPEMEHHOM IIMBUJIM3ALIMM, B CO3JAaHUM HOBOM 0a3bl MaTepUallbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHE LEJIOCTHOTO MPEJCTaBICHUS 00 OKpPY)KAIOIMIEM MHUpE KaKk O €AUHCTBE
NPUPOABl U YeJIOBEKa, KOTOpoe (PopMUPYETCs] B XMMHHM Ha OCHOBE NOHHUMAHHUS
BEILIECTBEHHOI'O COCTaBAa OKPYKAIOIIETO MHPA, OCO3HAHMS B3aMMOCBSI3H MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU MPUMEHEHUS.

TecHO B3aMMOJEHUCTBYs ¢ APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUs CTaja
HEOTHEMJIEMOI YaCThbI0 MUPOBOM KYJIBTYPhl, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa W SKM3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHas XUMHUSI Kak Hayka
co3uJareibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HaIllpaBJieHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHsI UYENOBEYECTBA — ChIPbEBOM,
HHEPreTUYECKOM, MUIEBOM, HIKOJIOTMUYECKOI 0€30MacHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM C OOIIMMM NENSIMH W TMPUHIUIAMHU CPEIHET0 OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YUEHHs) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO TOJITOTOBKY
oOydJamomuxcs, HEOOXOAUMYI0 UM [Js BBIPAOOTKH  MHUPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKU3Hb COLMYMa, HPOJOJIKECHHS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEJACTBEHHO C XUMUEH.

CocraBisronuMu  npeamMeTa  «XUMHs»  SIBISIIOTCS  0a30BbIE  KypChl —
«Opranuveckass xumuss» u «OOmas u HEOpraHuuecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COZIEp>KaHUsl KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOi HAayKd: CHCTEMA
3HaHUU M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUN W3 OOIIeH XUMHH) U
opraHndeckor xumuu. @opmMUpOBaHHE JAHHOW CUCTEMBI 3HAHWW NPU U3YUYCHUH
npenMera 00eCleyuBaeT BO3MOMKHOCTh PACCMOTPEHHS BCET0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas Xxumusi» u «OO0mas u
HEOpraHWYecKass XuMHs» c(HOpMUpOBaHA B MporpaMMe MO XHUMHH HAa OCHOBE
CUCTEMHOTO TOJXOJa K M3YyYEHUI0 YyuyeOHOro Marepuaia M 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYEeCKOW XUMHHU BEIIECTBA
paccMaTpUBalOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TAaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U DIIEKTPOHHBIX
IIPEICTAaBICHUA O CTpoeHuH BemiecTB. CBeleHHUs 00 H3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 1O CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUWHEHUU. B Kypce OpraHndecKOd XUMHH IMOJYy4YarOT pPa3BUTHE
chopMHupOBaHHBIC Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs IMEepBOHAYAIbHBIC



TOUYKA \!pocm

MPEICTABICHUSA O XUMUYECKON CBSI3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS], O XUMUYECKOU PEaKIINH.

[lon HOBBIM yrjaoMm 3peHHss B HpeaMmeTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3Y4YEHHBIH Ha YpOBHE OCHOBHOIO 0011ero o0Opa3oBaHUs
TEOpETUYECKU Mareprall U (AKTOJOTMUECKHE CBEJCHHMS O BELIECTBAX H
XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHS» OOy4YaromMMCSl MPEAOCTaBISAETCS BO3MOXXHOCTh OCO3HAaTh 3HAUYCHHE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMYECKUX MO3UIUH,
riyoxke TMOHSATh HUCTOPUYECKOE H3MEHEeHHe (YHKIMM STOro 3akoHa — OT
00001aro1Iel 10 00BSACHSAIOMIENH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHMN O BaXXHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUECKUX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NpOTEeKaHus JomoiHsercs B kKypcax 10 m 11 kmaccos
AJIEMEHTAMH COZEpPKaHUs, WMEIOIMMU KYJIbTYpOJIOTMUYECKUI U TMPUKIIATHOU
XapakTep. OTW 3HAHMS CHOCOOCTBYIOT TOHMMAHHMIO B3aMMOCBSI3U XUMHHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojib B IMO3HABATEIBHOM W MPaKTHUUECKOU
JESTEIbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIMTYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATh HH(OpMALUIO U
OPUMEHATh €€ MJis TONOJHEHUs 3HAHWM, pEeHIeHUs WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1ad. B 1iei1oM copepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  yYPOBHS  M3y4Y€HUSI  OPUEHTUPOBAHO  HA
dbopMupoBaHue y 00Yy4arOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHUMAHMS
dunocopckux umel, TakuX Kak: MaTepUabHOE €IMHCTBO HEOPTraHMYECKOTO U
OpraHMYecKOro MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHUEM, TI03HABAEMOCTh NPHUPOAHBIX SBICHUNA NYTEM OKCIEPUMEHTa W
pEelIeHHUs] TMPOTUBOPEYHMI MEXKIAYy HOBBIMH (akTaMu ©  TEOPETUUECKUMU
NPEINOChUIKAMH, OCO3HAHNE POJIM XMMUU B PEIICHUHU 3KOJOTHYECKHUX MpoOliem, a
TaKXke Mpo0seM cOepekeHUs] SFHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX
TE€XHOJIOTUH U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCIHTAHMS, Pa3BUTHS U COIHAIM3AINH
OoOydJaromuXcs MNPUHATHIE MPOTPAMMON IO XUMHUU TOJXOJBl K OIPEACICHUIO
colepKaHUsl M TOCTPOEHHs MpeAMETa MpeAyCMaTpuBaOT  (OpMUPOBAHME
YHUBEPCAJIbHBIX Yy4YEOHBIX JACHCTBUM, HUMEKOMUX 0a30BOo€ 3HAYECHHE U
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: peEHIeHUs mnpoOiieM, TMOWCKa, aHaiu3a U
00paboTku nHpOPMAIIH, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS OIBITa TPAKTUIECCKOM
U HCCIIE0BATENIbCKON AESTENIBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHHUH
XAMHH.
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B mnpakTuke mnpemnojaBaHWs XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CpeHEr0 00111ero 00pa3oBaHusl, MPU ONPeIeICHUN
COZlep)KaTeIbHON XapaKTePUCTUKH IIeJIeH W3YyYCHHs] MpeaMeTa HampaBJICHHEM
MEPBOCTEIICHHONW 3HAYUMOCTH TPAJIUIMOHHO TpHU3HAETCS (HOPMHpPOBAHUE OCHOB
XAMHYECKOW HAayKH KakK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JEATENHHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOJMYECKONW TOUYKH 3PCHHS TaKOW IMOJXOJ K OMPEICICHHUIO IeleH H3ydeHHUS
MIpEeIMETa SBIISICTCS BIIOJIHE OTPABIaHHBIM.

CorylacHO JaHHOW TOYKE 3PCHHS TJIABHBIMH IICJIIMH HW3YYCHHS TPEIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIIOTCSA

e (opmMupoBaHHE CHUCTEMBI XHUMHYCCKHUX 3HAHUH KaKk  Ba)KHCHIICH
COCTaBIIAIONICH €CTECTBCHHO-HAYYHOW KapTHHBI MHUpPa, B OCHOBE KOTOPOH
JeKAT KITIOUEBBIE TIOHATHS, (DYHIaMEHTAIbHBIC 3aKOHBI U TCOPUH XUMUHU,
OCBOCHHE SI3blKa HAyKW, YCBOCHHE M IOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOPHEH
WX Pa3BUTHS M CTAHOBJICHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BEIICCTB M XHMHYECKUX PEaKIUi, HEOOXOIUMBIX IS TPHOOPETCHUS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHHH,
UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHWMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro OOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ stumMm, conmepkaTenbHasi XapaKTepUCTHKA LIeJIeH U 3a/1ay U3y4eHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpenHero oomiero odpazoBanus. CeroaHs B
NpernojaBaHud  XUMUM B OOJNbIIEH  cTermeHu OTAA€TCs  MpEeArnoYTeHHE
MPAKTUYECKONM KOMIIOHEHTE COJIEp)KaHUSg OOy4YeHUs, OpPHUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHUKA 00III€00pa30BaTEIbHON OpraHW3aIlNK, BIIAJICIONIETO HE
HAa0OpOM 3HAHUH, a (QPYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSIMU aKTUBHOTO TIOJNYYCHHsI 3HAHWI M NMPUMEHEHHS WX B PEAbHOW JKU3HU
JUTSL pEeIICHUS TPAKTUIECKUX 3a/1a4.

B cBf3um ¢ oTMM mpu W3y4YeHWH TMpeaMeTa «XHUMHS» JOMHHHUPYIOIICE
3HaYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

ajganTanys 00y4Jarouuxcsi K YCIOBUSIM JUHAMHUYHO PAa3BHBAIOIIETOCS MUPA,
dbopMupOBaHME  WHTEJUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPHUHSITHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMH M MX
MPUMEHEHUEM;



TOUYKA \!pocm

dbopmupoBaHue 'y OOydYarOUUXCA  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE [JIsl Pa3IUYHBIX BHUOB
JEeSATENbHOCTU: PELIeHUs Mpo0seM, MOUCKa, aHaiu3a U o0paboTKM HH(OpMaLuH,
HEOOXOIUMBIX [IJIi TPUOOpPETEHUs] ONbITa JESITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE€ MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJIg OIEHKH C TO3UIUH
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUSA BEIIECTB M XUMHUYECKHUX
MIPOIIECCOB HA OPTraHU3M YeJIOBEKa U MPUPOHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM 00yJaroUXCs: CHOCOOHOCTH CaMOCTOSITEIbHO TPUOOPETATh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCTIONB30BaTh
COBpeMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHajiu3a y4eOHOU u
HAYYHO-TIOMYJISIPHOW HHGOPMAIIUA XUMUYECKOTO COJEPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOTI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUHM M TPOBEJACHUU XUMHUYECKOTO
IKCTICPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B pEHICHUM TJIOO0ATBHBIX MpoOiieM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHUS, TOTIOJHEHUSI SHEPTETUYECKUX PECYPCOB U
COXpaHEHHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OepeKHOIro
OTHOIICHHUS] K TPUPOJE U CBOEMY 3J0POBBIO, a TaKkKe MPUOOpPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJTYYEHHBIX 3HAHUW IJIs MPUHATHAS TPAMOTHBIX pPEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOGHoM mmaHe cpemHero oOmero o0pa3oBaHUS MpPEaMET «XHUMUSI»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETHI.

OO61iee 4nco 9acoB, OTBEAEHHBIX JUTsl M3YYCHHUS] XMMHUH, Ha 0230BOM YpOBHE
cpeaHero obmero odpazoBaHus, coctapiseT 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heiemio).
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COAEPKXAHME OBYUEHUA
10 KJIACC
OPITAHNYECKASA XUMUA

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHnyecKkor XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHUE U 3HAYCHUE B
MOJIY4YEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUs OpraHUYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE MO0XkeHUsA. CTPYyKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBS3b B
OpraHUYECKUX COCIUHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienne o kinaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTHU4ecKas) W TPUBUAIbHBIE HAa3BAHUS
BaXXHEHIIMX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METOAbl HM3Y4YEHHs BEIIeCTB M WX IMPEBpalllCHH:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYeCKHMX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHMUE MOJEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEIECTB
[IpU HarpeBaHuu (TU1aBlieHHEe, 00YTIIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PSAl. DTUIEH U NPONUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUM, OKHCICHUS H
IIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOWCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEHMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE MU
XUMUYECKHE CBOMCTBA (peaklMH TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUy,
rOpeHus), MOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QU3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHMpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NPUMEHEHue. Tomnyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOLyYeHue U npumenenue. TOKCUYHOCTD
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apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble MCTOYHUKM YrIe€BOAOPOAOB. lIpupoaHbIlli ra3 W IOIYTHBIE
HedTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEeKUHI (TEPMUYECKUHM, KaTaJuTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadOTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHBI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HOMPOU3BOAHBIX, TPOBE/ICHUE NPAKTUUYECKON pabOThl: MOJYyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €ro CBOUCTB.

PacuétHnie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciaopoaconepxkanue opranu4ecKue coeJMHHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUUYECKHE CBOMCTBA (pPEaklMu C aKTHUBHBIMH MeETalIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpUMEHEHHE. BoOIOpOaHBIE CBS3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHicTBHE METAHOJIA U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W  TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICJIOYHBIMU
MeTaJjulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rniepruHa U STUIICHIJINKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3MYECKHE W XUMHUUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpaerui, auneTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIMH ), IOJyUYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XMMUYECKHEe CBOWCTBa (CBOWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHOBasi W OJICMHOBAs KUCIOTHl KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘uaponus
c0HbIX 3QupoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



TOUYKA \!pocm

VYrneBogel: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugpokcunom menu(ll), okucnenue ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXXJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HEeU0NI03bl.  Pu3Myeckue U XUMUYECKHE CBOMCTBAa Kpaxmaina (TUIpOiu3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugoM wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKuciIeHNE aMMHAYHBIM PacTBOPOM OKCHA
cepeopa(l) u ruapoxkcugom wmemu(ll), BzammonmeilcTBHE Kpaxmalia C HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA MIIM IPOMYKTAa PEAKLMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB MU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHuuecKiue COCIMHEHHUS.

AMUHOKHCIIOTBI Kak amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKUE CBOMCTBA AMMHOKHMCIJIOT (Ha IpUMEpe IiuLuHA). bronorumdeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAs M TpPETUYHAsl CTPyKTypa OeikoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M MX IPEBPALLCHUN:
HAOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE PEaKLUU OEJKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHICHCALIMS.

OKCHEpUMEHTAIbHBIE METOJAbl M3YyYEHHs BEIIECTB M MX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ 0Opa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.



TOUYKA \!pocm

Peanuzanus MeXIpeaAMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 kyacce OCYHIECTBISIETCS 4YE€pe3 HCIHOJb30BAaHUE KaK OOIIUX ECTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI'O 1{UKIIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KIacCU(UKaLMs, NEPUOIUYHOCTb, HAONIOIEHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEPrus, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (U3HUECKHUE BEJIMUMUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusa: knerka, opraHusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCcypehl.

TexHonorusi: mnUUIEBbIE MPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IUTAHUSA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHUYECKAA XUMUSA

TeopeTnueckne 0OCHOBbI XUMHH

Xumudeckud anemMeHT. AtoMm. SAapo aroma, H30TONBL. DJIEKTPOHHAA
000J1049Ka. DHEPreTUYeCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelieNICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[lepuonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEepUOANYECKOrO 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TPyINIaM M TEPUOIaM.
3HaueHUe NePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUUYECKOW CBA3M (OOMEHHBI W JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienusi. IOHbI: KATHOHBI U AHUOHBL.
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BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[Tonsatue o nucnepcHbix cucremax. VICTUHHBIE W KOJJIOMIHBIE PaCTBOPBI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxiatypa
HEOPraHUYECKUX BEIIECTB. ['€HETHYECKas CBI3b HEOPraHUYECKUX BEIECTB,
MPUHAJICKAIIUX K pa3IUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEILIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUH ITPU XUMUUYECKUX PEaKIUsIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipununn Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJasl, HEUTpaIbHas, EJTOUYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHHUIL:
neMoHcTpanusa Taomui «llepuoandeckas cucreMa XuMU4deckux snemeHToB J[. WM.
MeHnneneeBay, H3y4eHHE MOJENeld KPUCTAUTMYECKUX PEMIETOK, HAOMI0JCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa30oKeHHE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, ONMPEACICHNE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAMKATOpPA, pEaKkIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUUECKOW paboThl «BiusHMe paznmuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxenune HemetraiuioB B Ilepuoamyeckon  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3uyecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEWUINIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimeponsa M KpEeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHUM.
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Meramisl. Ilonoxenue merannoB B Ilepuoguyeckonl cucTteMe XUMHUUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CIjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAIIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, aJllOMUHUN, IUHK, XPOM, JKEJIe30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl MoayyeHUs MeTayuioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHHE
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HAOIIOJEHWE W OIMCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aHMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METAaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMaA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKON, IHEPreTUUYEeCKON W TMHUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIULUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUIIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

YenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl JUIs JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IpPaBUjla MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0E30MaCHOTO WCIIOJIB30BAaHUS MPENapaToB ObITOBOM XUMUU
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUH oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISETCS 4epe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAW, SBJISIONUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALKA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.
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dusnka: MaTepus, SHEPTHsI, Macca, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSHHUE BENIECTBA, (PM3MYCCKUE BETUUMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kieTka, opraHu3Mm, DSKocHCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC MCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIbCKOXO3SIMCTBEHHOE MPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX IMPErapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MMPOMBIIICHHOCTD, HAHOTCXHOJIOTHH.
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IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
XUMHUHAN HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMEeTHBIM M TNpeaMeTHbIM). HayuHo-MeToguyecko OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOEHHMS MpenMera «XUMHUsS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW Tpa)xKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

[EJICHANPABIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUMN JIMUYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TPaIULIUi 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOr0 00pa30BaHus;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUsS» HAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIMOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HaeallaMd POCCUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOIO CTAHOBJIEHHUS JUYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUS MpeaMeTra «XHMUsS OTpaxkaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX TMPaB U 0053aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COLUMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1a4, BBINOIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh WU TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJOB YU€OHOU IEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABaTEJIbHBIX MOTHBOB B TMOJYYCHUU U TMOCIEAYIOIIEM
aHanau3e MH(pOpMAIMU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUECKUMU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH ATUX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIHBIX MPUBBIYCK (ymOTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHUSA

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOHM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJIbI);
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HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUSI K TPYNY, JIOJSAM TpyAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAUBUIYIBHOM TpaeKTOPHUHU
oOpaszoBanus, Oyaymiell mpodeccuu M peaau3anuud COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS :

AKOJIOTUYECKHU IIeJI€CO00PA3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYIIIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHON CPEIbI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pEeIIeHNs BOMPOCOB PAIMOHATIBHOTO MMPUPOIOTIONB30BAHNS,

AKTUBHOTO HEMPHUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM MU COLMAJIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHEeNM(UKA XUMUU KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAYMMOCTH XUMHUHU JUJISI  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHUM HOBOW 0a3bl MaTepUATBHOU KYJIbTYpHI, PEIICHUH TI00aJbHBIX TIPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHHH YCIOBUI
YCHEIIHOTO TPy/la W OSKOJOTUYECKA KOMQPOPTHOW JKHU3HM KaXJOTO dUJIeHa
00111eCTBA;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUsl CYUIHOCTH METOJIOB
MO3HAHUS, UCIMOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
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MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKpPYXAOUIEro Mupa H
MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJIaTh 0OOCHOBAaHHbIE 3AKIIOYEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KM3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHBIX cepax NmpodeccuoHaIbHON

NEATENIbHOCTH.
METAITPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeamera «XuMUs» Ha
YpPOBHE CpeIHero 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33pECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYYHBIC MOHSITHS, OTPa’KaroIIue
[EJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (PakT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOECHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHeE);

YHUBEpPCAJIbHbIE Y4eOHbIE JEHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJILHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs HCIT0JIh30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIILHBIMH, KOMMYHUKATHBHBIMH W PETYJIATHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH No3HaABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JJOrHYeCKHe TeHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3HUpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENIENIATh eI JESITEIbHOCTH, 3ajJaBas IMapaMeTpbl M KPUTEPHH UX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI ACATEILHOCTH C MOCTABJICHHBIMHU LESAMU;
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WCMOJIb30BaTh MPU OCBOCHUW 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTJENbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEAKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUYecKas ¢GopMmysa, ypaBHEHHE XHUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX IO3HABATEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeMCTBHS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKkiuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJisi (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M  MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3yibTaT, (OpMyIUpPOBaATh
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIHBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM W  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIHLHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

YMEHHEM HCIOJIb30BaTh IMU(GPOBOEC W aHAJIOTOBOTO OOOPYIOBaHUS IEHTPA
€CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HampaBlieHHOCTH «Touka pocTta»
tpeboanue GI'OC 2021.

3) pabora ¢ uH(popManmei:

OPUEHTHPOBATHCA B PA3JIUYHBIX HMCTOYHMKAX MWHGPOpMaUuu (HAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXAHHUS, CIPAaBOYHBIE MOCOOUS,
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pecypcel MHTEpHETa), aHaIM3UpoBaTh MH(OPMALUIO Pa3IMYHBIX BUJIOB U (PopM
MIPEICTABIICHNUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUYHBOCTb;

(GopMynHpOBaTH 3aMpPOChl U NPUMEHATh PA3JIMYHBIE METOABI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMON Il BBINOJHEHHMS Y4EeOHBIX 3ajay
OIPEIEIIEHHOTO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BAHUA HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TpeJCTaBICHUS
uH(pOpMaIuu (CXeMbl, TpadUKH, TUarpaMMbl, TAOIHIIbI, PUCYHKH U JAPYTHUE);

UCIIOJIb30BaTh HAY4YHbI $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
XUMHYECKOM HH(pOpMalMel: MNPUMEHITh MEXNpeaMeTHble (pu3nyeckue Hu
MaTEMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00OpeBUATypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISTHOCTH.

UCTIOJh30BaTh  IU(GPOBOE M aHAJIOrOBOEe  O0OpyIOBaHHWE  IEHTpa
€CTECTBEHHOHAYYHOW H TEXHOJIOTUYECKON HampaBieHHOCTH «Touka pocTay
tpeboBanue ®I'OC 2021

OBiaseHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMY AeHCTBUSIMH:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX IAaeMOM TeMbl B XOJie AUayora u/uiu
JTUCKYCCUHM,  BBICKAa3pIBaTh  HUJeH, (QOpPMYyIHpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlHUEN pe3yJlbTaTOB I03HABATEIbHON AEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPH BBITIOJTHEHUN
XUMHYECKOTO JKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, peaiM3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCIECIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHUSMU.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JAeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIbHYIO
NEeATEeNIbHOCTh, OmpeAessisi €€ Leld W 3aJayd, KOHTPOJHUpPOBaTh M IO MEpE
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpEJjIaraéMblii  alTOPUTM JEUCTBHHA TIPH
BHITIOJTHEHUN YYEOHBIX U HCCIEAOBATENLCKUX 3a/Jad, BBIOMpATh Hambosee
b }exTUBHBIN Ccrmoco0 WX pemieHus ¢ y4€TOM TOJyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEU JEATEIBHOCTA HAa OCHOBE CaAMOAHAJIN3a
Y CAMOOIIEHKH.



TOUYKA \!pocm
INPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeamerHble  pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABIECHUM O XUMHUYECKOM  COCTaBISIONIEH
€CTEeCTBEHHO-HAYYHONW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npupoabl, B  (OPMUPOBAHMU  MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAILHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUS MPAKTUYECKUX 3a71ad
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOTIOJIATAOIINE TOHATUS (XUMHUYECKUW DIIEMEHT, aToM, DJICKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIHbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢Gopmyina (pa3BépHyTas U COKpalI€HHAs), MOJb, MOJISIpHasI
Macca, MOJSPHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TPYIINa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTHUYECKUU PsiJl, TOMOJIOTH, YTIECBOAOPOIbI,
KHCIIOPOJIT M a30TCOAEPIKAIINE COCOUHEHHS, MOHOMED, IMOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XWMHUHU; MHUPOBO33PECHUECKUE 3HAHUS,
JeXalue B OCHOBE MOHMMaHUsA MPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
ABJICHUN, (PAKTONIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, IOJIYYCHUH U
0e30MacHOM HCIIOJIb30BAaHWM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TETbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE MPU3HAKU TMOHATHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITUSA MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHEHUN;

c(hOpMHPOBAHHOCTh YMEHUU HCIIOIBH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTAaBJICHUSA MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaAIIEHHOMN)
dbopMyn OpraHMYeCKMX BEIIeCTB MW ypPAaBHEHWA XHWMHUYECKUX PEaKIIH,
M3TrOTaBJIUBATh MOJIENIM MOJIEKYJ OPraHMYECKHX BEIIECTB JIA WJUIIOCTPAIMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh HU3YyUYEHHBIX
OpraHWYeCKUX BEUIECTB IO UX COCTaBy U CTPOEHUIO K OINpeaeIEHHOMY
KJIAcCy/Tpynme CoeAuHEHUN (yrieBOAOPOAbI, KHCIOPOI U a30TCOACpIKaIIue
COCIMHEHUs, BBICOKOMOJICKYJIIPHBIE COEIMHEHHMs), JaBaTb MM Ha3BaHUS IO
cuctematnaeckoir HomeHnkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
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Ha3BaHUsI OTMEJIBHBIX OPraHUYECKUX BEIIECTB (ITHIICH, MPOIMWICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIULEPUH, (BeHol, dhopManbAeTH, aleTalbIerul, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTE€APUHOBASI KUCIIOTA, TITI0K034,
dbpykTo3a, Kpaxmall, HeJUI0I03a, TIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMHM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nMYecKkue U XMMHYECKHME CBOWCTBA TUIMYHBIX TMPEACTABUTENCH Pa3JIMYHBIX
KJIACCOB OpPTraHMYECKUX BEHIeCTB (METaH, 3TaH, JITWICH, MPOMUJICH, alleTHJICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ, JTAaHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (EHOJ, aleTalbJeTH i, MypaBbUHAsI M YKCYCHasl KHUCIOTHI, TJIFOKO3a,
Kpaxmal, IeJIJTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA), WITIOCTPUPOBATh TEHETUUYECKYTO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIONIMX XHMHUUYECKHUX PEAKIUH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
CeIpbsi (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMepepaboOTKH U
PAaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuuu TO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEILECTB WJIH MPOAYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHHH BJIaJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU IIPU U3YYEHUU BEILLECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS [JIs MPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKON
MOCYZIOM M JTa0OpaTOPHBIM OOOpPYIAOBaHHEM, a TaKKe TMpaBWia OOpaIeHus: C
BEII[ECTBAMUA B COOTBETCTBHHM C WHCTPYKIIUSIMH TIO BBITTOJIHCHHIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEeBpaleHUs OPTaHMYECKUX BEIIECTB IPU HArPEBAHUU, MTOJTYyUYCHHE
ATUJIEHA W W3YYEHUE €ro CBOMCTB, KAauE€CTBEHHBIE PEAKIIUU OPraHUYECKUX
BEILIECTB, JIeHaTypalusi OEJIKOB MpH HArpeBaHUH, I[BETHHIE peaklnu OEJIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MaCHOCTU TMpU OOpallleHuH C
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BELIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPaBHEHHI COOTBETCTBYIOIIMX
peakuuid 1 GOpMyJIMPOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJIydyaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
uHpopmaiuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIIOJaTh  TMpaBUjia  AKOJOTHYECKHU
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpAaHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha KUBbIE OPraHW3Mbl OMNPENEIEHHBIX OPraHUYECKHX
BEIECTB, MoHUMAas cMbica nokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoObl
YMEHBIICHUs] W MPEJOTBPALEHUSI HX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUsi 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAxX IO3HAHMS BEIIECTB U
XUMHYECKUX SIBICHUI;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KUIACC

[IpenqmerHble pe3ynabTaThl OCBOSHMsSI Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  TPEACTABICHHH: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUH
Opupoabl, B  (OPMHUPOBAHMH MBIIUICHHS U KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIST PEIICHUS MPAKTHYSCKUX 3a1a9
M SKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIECHHUS K CBOEMY 3/J0POBBIO U MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
JJIEKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METa/UIMYECKasi, BOJOPOIHAs ), KpUCTANIMUECKAs peniéTKa,
TANBl ~ XMUMUYECKUX  PEAKIMWA, PaCTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBHUTEJb, CKOPOCTH
XUMHUYECKOW PEaKIMHd, XUMHUYECKOE PpPaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOpHs
3JICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuil 3akoH . M. MeHneneena,
3aKOH COXPAHEHMSI MACCHI BEIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
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MpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIME B OCHOBE INOHUMAHHS INPUYMHHOCTH M
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOJIOIMUYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MaCHOM MCMOJIb30BaHUN BAaXKHEHIIMX HEOPTAHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEpPHbIC MPU3HAKU TOHSITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MUCIIOIb30BATh COOTBETCTBYIOIIHUE MOHATHS IPHU
OMMCAaHUY HEOPTAaHMYECKUX BEIIECTB U UX MPEBPAIICHUMH;

c(OpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY IS
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUW  XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTICIBHBIX
HEOpPraHMYeCKUX BeIIeCTB (yrapHbI ras, YrJI€KHCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETaIIEHAsS U3BECTh, MUThEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPENEIATh BaJCHTHOCTh U CTENIEHb OKUCICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOrO BEUIECTBA (ATOMHAs, MOJIEKYJIApHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpellbl B BOJHBIX PACTBOPAX HEOPTaHHMUECKHUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJINBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeaeiIE¢HHOMY Kiaccy/Tpyrie
COEIMHEHUN (MPOCTHIE BEIIECTBA — METAJIbl U HEMETAIUIbI, OKCHJIBI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOIIYIO, O0BSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHNH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 14 mnepuoaoB Ilepumonnueckoil cucTteMbl
XuMH4eckux 3aemeHToB JI. M. MeHpaeneeBa, MCHOJB3ys IOHATHSA «S-, Pp-, d-
AIEKTPOHHBIE opOuTanny, «QHEPreTUYeCcKue YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHECHHI
1o nepuoaam u rpynmnam llepuogmyeckoit cucreMsl Xumuueckux 3imemMeHToB /. U.
Menneneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3IUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETHUYECKON CBSI3M MEXJYy HEOPraHUYeCKUMH
BEILIECTBAMU C MOMOUIbI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIHl;

c(hOpMUPOBAHHOCTh YMEHHS KJIAaCCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY PEArupYyIOLIUX BEILIECTB, TEIJIOBOMY
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s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh ypPAaBHEHUS PEAKIMN pPa3IUYHBIX
THUIIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEaKIIUi MOHHOTO OOMEHa, YUUThIBAs
YCJIOBHS, TIPU KOTOPBIX ITH PEAKIIUHA UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIONINE
KaueCTBEHHBIH COCTAaB PA3JIUYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATH
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTraHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH  pPACKpPhIBAaTh CYHIHOCTh  OKHCJIMTEIIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUH MOCPEJACTBOM COCTaBJICHHUS JIEKTPOHHOro OanaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTeP CMEIICHUS] XUMHYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpunmun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHHUW XapaKTEePU30BaTh XUMUUYECKHE MPOIECCHI,
JIeXKaIue B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUsS CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUM 00 OOIMX HAy4YHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHHN MNPOBOAUTH BBIUUCIEHUS C HCIOJNIH30BAHUEM
MOHSITHSI «MaccoBas JOJiA BEIECTBa B PacTBOpE», OOBEMHBIX OTHOIICHUN Tra3oB
IpU XMMUYECKUX PEaKLMIX, MAcChl BEIIECTBA WM 00bEMA T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHhI
BEIIECTB, IPEBPAIIEHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOATh MpaBuia MOJIb30BAHUS XUMUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKKe IpaBuja OOpaIleHHs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIIUSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCHEPUMEHT (pa3iloKEHUE MEePOKCHAa BOJIOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpeNIeJICHHEe Cpelbl pPacTBOPOB BEIMIECTB € MOMOILIBID YHUBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIThH,
peaknuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakiuu Ha cyinbdaT-, kapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO
temaM «Metamiel» U «HemeTamasl») B COOTBETCTBHUU C MpaBUJIAMHU TEXHUKH
0e30macHOCTH TP OOpaIEHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAHHUEM,
MPEACTaBISATh PE3YJAbTAThl XUMHYECKOIO0 JKCIEpUMEHTa B (QopMe 3amucu
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YpaBHEHUI COOTBETCTBYIOLUIMX pEakUUid U (OpMYyJIHpPOBATH BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBAa MAacCOBOM
KOMMYHUKau, MTHTEepHET U Apyrux);

chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsl M OKpYXalolled MPUPOIHON Cpelbl, 0CO3HABATH
OMMACHOCTh BO3/ICMCTBUS Ha JKMBBIE OPTaHU3MBbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarenst IIJIK, moscHAT, Ha mpumepax CHocoObl yYMEHBIICHHUS H
NpEeOTBPAILICHNUS UX BPEAHOIO BO3IEHCTBUS HA OPraHU3M YE€JI0BEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX TIO3HAHMS BEIIECTB M
XUMUYECKUX SIBICHUN;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC
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KonnuecTBo yacos DJIEKTPOHHBbIE
e HaumeHnoBaHue pa3iesioB U TeM NPOrpamMMbl (ungposric)
o/m p porp Beero KouTtpoabHbie IIpakTnueckue Oﬁp 230BaTeILHLIE
padoThI padoThI
pecypchl
Paznea 1. Teopernueckne OCHOBbI OPraHUYECKON XUMHUM
[Ipenmer oprannueckor XuMuu. Teopust CTPOCHHUS
1.1 . 3 https://lesson.edu.ru
opraHnyeckux coenquHenui A. M. bytneposa

Uroro no pazneny 3

Paszgen 2. Yriesogopoasl
2.1 [IpenenbHbBIC YIIIEBOIOPOIBI — AJIKAHBI 2 https://lesson.edu.ru
2.2 HenpenenbHbIC yIIeBOIOPOIBI: AJIKCHBI, aJIKaINCHBI, AJIKMHBI 6 1 https://lesson.edu.ru
2.3 ApoMaTHYeCKHe YTIICBOIOPOIBI 2 https://lesson.edu.ru
2.4 [TpupoaHbIC HCTOYHHMKH YIIICBOJIOPOJIOB U UX IepepadoTka 3 1 https://lesson.edu.ru

Hroro mo pasneny 13

Paznen 3. Kuciopoacoaep:xkamniue oprannyeckne coelnHeHus
3.1 Cruptsl. DeHon 3 https://lesson.edu.ru
3.2 Anbnerunpl. Kap6onoBsie kucioTsl. CioxHbIE 3PUPHI 1 https://lesson.edu.ru
3.3 VYraeBosl 1 https://lesson.edu.ru

Hroro no pazneny 13

Pazaea 4. A3orcoaepxxaniue opranudecKkue coeAMHEeHus!
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4.1 AMMHBI. AMUHOKHCIIOTEL. benku 3 https://lesson.edu.ru
Uroro no pazneny 3
Pa3zaes 5. BeicokOMO/IeKYJIsIpHbIE COeAMHEHUS

51 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://lesson.edu.ru/
https://lesson.edu.ru/

11 KVIACC

TOUKA !' POCTA

KonnuecTBo yacos DJIEKTPOHHBbIE
Ne HaumeHnoBaHue pa3iesioB M TeM NPOrpamMMbl (ungposbic)
/i B KouTpoiabHbie IIpakTnueckue 06pa30BaTeﬂbeIe
cero padoThI padoThI pecypchl
Paznen 1. TeopeTrudeckne OCHOBbI XUMHH
11 Crpoenue aromoB. [leproandeckuii 3akon u [leproanueckas 3 https://lesson.edu.ru
' chcTeMa XuMHYeckux ajieMeHToB [[. 1. MeHnaeneera
1.2 Ctpoenue BemecTBa. MHOrooOpa3ue BEIIECTB 4 https://lesson.edu.ru
1.3 XUMHUYECKUE PEAKIHH 6 1 1 https://lesson.edu.ru
Uroro no pazneny 13
Paznen 2. Heopranuveckasi XuMus
2.1 Merasibl 6 https://lesson.edu.ru
2.2 Hemertanns 9 1 https://lesson.edu.ru
2.3 CBs13b HEOPraHUYECKUX U OPTAaHMYECKUX BEIIECTB https://lesson.edu.ru
Hroro no pazneny 17
Pa3znen 3. Xumus v :KM3Hb
3.1 XUMHUS U KU3HBb 4 https://lesson.edu.ru
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
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IHOYPOYHOE IINIAHUPOBAHME 10 KJIACC

TOUKA \! POCTA

KonnuecTBo yacos DJIEKTPOHHBIE
Ne Mara uudposbie
Tema ypoka
n/n P Beero | OWTPOTBHBIC | HIpakTIICCKHC | pyvgeyyg | 0Gpa3oBaTedbLHbIE
padoThI padoThI
pecypchl
[Ipeamer OpPraHuYeCKOMI XUMHUH, eé https://lesson.edu.ru
1 P P 1 06.09.23 2
BO3HUKHOBCHHE, PA3BUTHE U 3HAYCHHE
) Teopust cTpoeHHs OpPraHUYECKHX COCIUHCHUH A. 1 13.09.23 https://lesson.edu.ru
M. BytiepoBa, €€ OCHOBHBIE ITOJIOKECHHUS o
[MpeacraBnenne o Kiaccu(PUKALUU OPraHUYECKUX https://lesson.edu.ru
3 BemectB. HomeHkmatypa (cuctemaruueckas) u | 1 20.09.23
TPUBHATLHBIC HA3BAHUS OPTaHUYECKHUX BEIICCTB
4 BxoaHas nmarHocTudeckasi padora 1 1 27.09.23 https://lesson.edu.ru
AJTKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUCCKUHN PsiJT https://lesson.edu.ru
5 Metan M d3TaH — MpocCTeHIMe mnpeacraBuTenu | 1 04.10.23
AJIKAaHOB
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 11.10.23 https://lesson.edu.ru
OTuiaeH W NOponwieH  —  IpOCTeHIne https://lesson.edu.ru
7 P P 1 18.10.23
MIPEJICTAaBUTEIIN AJIKCHOB
IpakTnueckas padora Ne 1. «llomyuenue https://lesson.edu.ru
9TUJICHA U M3YYCHHUC €TI0 CBOWCTB» ¢ HCIOIB30BAHHEM
8 nudpoBoro " aHAJIOTOBOTO 00opymoBaHUS LeHTpa 1 1 25.10.23
CCTCCTBGHHOHay‘IHOﬁ A TEXHOJOTMYECKOMN HaIlpaBJICHHOCTHU
«Touka pocta» TpedboBanue ®I'OC 2021.
9 Ankanuensl. byraguen-1,3 u merunOyraauen-1,3. | 1 08.11.23 https://lesson.edu.ru



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

TOUKA !' POCTA

[lonyyeHne CUHTETUYECKOTO KayuyKa U PE3UHBI

AJNKUHBI: COCTaB U OCOOCHHOCTHM CTpPOEHUS,

https://lesson.edu.ru

10 | romosiormyeckuit psg. ANETHUICH — MNPOCTEHITUN 15.11.23
NpeCTaBUTEIb AIKUHOB
11 | BsluucieHUs 0 YPaBHEHUIO XUMHYCCKON PEaKIiu 22.11.23 https://lesson.edu.ru
12 | Apensi: 6eH301 U TOIy0d. TOKCHYHOCTH apEHOB 29.11.23 https://lesson.edu.ru
13 ['eneTnueckast CBSI3b yTJIEBOJ0POJIOB, 06.12.23 https://lesson.edu.ru
NPUHAIICKAIINX K PA3THYHBIM Kaccam
[Mpuposausie UCTOYHUKH yIJIEBOIOPOJIOB: https://lesson.edu.ru
14 | npupoaHbli Ta3 M TMOMYTHbIE HE(PTSIHBIE Ta3bl, 13.12.23
He(Th U MPOIYKTHI €€ nepepaboTKu
KonTponbna adora  Ne2 https://lesson.edu.ru
15 HTPOJIbHAsT  padoT no  paszieny 20.12.23 p
«YTII€BOAOPOIBI»
[Tpupoansie HMCTOYHUKHU YIIEBOIOPOJIOB: https://lesson.edu.ru
16 | mpupoaHBI Ta3 M TMONyTHbIE HEPTAHBIC Ta3bl, 27.12.23
HePTh ¥ IPOYKTHI € rmepepadoTKu
17 [IpenenbHbIC OMHOATOMHBIC CIHPTHI: METAHON M 17.01.24 https://lesson.edu.ru
staHoi. BonopoaHas cBs3b
18 MHoroaToMHBIE  COUPTBI:  STWICHTIUKOIb U 94.01.24 https://lesson.edu.ru
110700 (530) 305
19 deno: CTpoeHUI/Ie MOJICKYJbI, (U3UYECKUE W 31.01.24 https://lesson.edu.ru
XAMUYECKHUE CBOWCTBA, TPUMEHEHHE
20 Anpneruasl:  GopManbACTHI H  areTalbICTH/I. 07.02.24 https://lesson.edu.ru

AnertoH
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TOUKA !' POCTA

21 OHOOCHOBHBIC npe/ieIbHbIC KapOOHOBBIC 14.02.24 https://lesson.edu.ru
KUCIIOTHI: MypaBbUHAS M YKCYCHAsI o
IMpakTnueckas padora Ne 2. «CBolicTBa pacTBOpa https://lesson.edu.ru
YKCYCHOP'I KHUCJIIOTBI» ¢ HCIIONb30BaHUEM IU(GPOBOTO U
22 aHaJIOTOBOTO O0OPYAOBaHMs IEHTPAa €CTECTBEHHOHAYYHOH U 21.02.24
TEXHOJOTMYECKON HarmpaBiaeHHOCTH «Toduka pocra» TpeboBaHMe
@IrocC 2021.
CreapuHOBass H  OJIEMHOBAss  KHUCJIOTBI, KakK https://lesson.edu.ru
23 P 28.02.24
IPEACTABUTENN BBICIINX KAPOOHOBBIX KHACIOT
Mpblia Kak COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX https://lesson.edu.ru
24 ; P 06.03.24
MOIOIIEE IEUCTBUE
o5 Cnoxuble 3(pHUPbI KaK MPOU3BOJHbBIC KapOOHOBBIX 13.03.24 https://lesson.edu.ru
KHCJIOT. [ UAPOIIN3 CII0KHBIX 3PHUPOB T
JKupel: ruaponns, IpUMEHEHHE, OHMOIOTHUYECKast https://lesson.edu.ru
26 PRI THAP P 20.03.24
POJIb JKUPOB
97 YrieBoapl: coctaB, Kinaccupukaiuysg. BaxHeime 03.04.24 https://lesson.edu.ru
IpEICTABUTEINN: TIII0K03a, PPYKTO3a, caxapo3a o
28 | Kpaxmai u neutrio3a Kak MPUPOIHbIC TOJIUMEPHI 10.04.24 https://lesson.edu.ru
Koutponbnass paGora Ne3 mo  pasgeny https://lesson.edu.ru
29 «Kucnopoaconepxaiiue OpTraHUYEeCKue 17.04.24
COEIMHEHUSD»
30 | AMUHBI: MCTUJIAMHUH U aHWINH 24.04.24 https://lesson.edu.ru
AMHHOKHUCJIOTBI KakK aM@(OTepHbIE OpraHHYECKHE https://lesson.edu.ru
31 dorep P 08.05.24

COCIUHCHN:, nux OMOJOrHYECKOe 3HAa4YCHHC.
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TOUKA !' POCTA

IlenTuas:
39 benku kak TPUPOAHBIC BBICOKOMOJCKYJISPHBIC 1 15.05.24 https://lesson.edu.ru
COCIUHCHUS
OCHOBHBIE TIOHSATHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX https://lesson.edu.ru
33 coenuHeHnii  OCHOBHBIC MGTS)HBI cunresa 92.05.24
BBICOKOMOJICKYJISIPHBIX COeMUHEHUH. [lmactMmaccsl,
Kay4yKH, BOJIOKHA
34 | Peseps 1 https://lesson.edu.ru
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34



https://lesson.edu.ru/
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TOUKA \! POCTA

11 KJIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
N Tema Ypoka Kontposasnsie | IIpakTHueckmne I[aTa H“‘l’POBHe
n/n Beero P P u3ydyeHusi  o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl

1 XUMHUYECKUI DJIEMEHT. ATOM. DJIEKTPOHHAs 1 https://lesson.edu.ru

KOH(UTYpalKs aTOMOB

[Mepuonuueckuit 3akoH wu [lepuoanyeckas https://lesson.edu.ru
) cucreMa XMMHYeckux oanementoB JI. W 1

MenpeneeBa, ux CBA3b C COBPEMEHHOU TEOpUEN

CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MCHCHUS CBOKCTB https://lesson.edu.ru

XUMHAYECKUX DJIEMEHTOB M WX COSAMHEHHU IO
3 rpyImam " TIEPUO/IaM. 3HadycHHe 1

MIEPUOTHYECKOTO 3aKOHa " CUCTEMBI

xumuueckux asneMmeHToB JI.M. MenneneeBa B

pa3BUTUU HAYKU

Crpoenue BemiecTBa. XWUMHUYECKass CBs3b, €& https://lesson.edu.ru
4 BHJIBI; MEXaHW3Mbl 00pa30BaHMS KOBaJCHTHOMU 1

cBs3u. BonoponHas cBsi3b

BaneHTHOCTS. DIEeKTPOOTPHUIIATEILHOCTb. https://lesson.edu.ru
) Crenenp okucieHus. Benjectsa MONEKyIsIpHOTO 1

¥ HEMOJICKYJIIPHOTO CTPOCHUS
6 [TonsiTHe 0 AUCTIEpCHBIX cucTeMax. MIcTHHHBIE H 1 https://lesson.edu.ru



https://lesson.edu.ru/
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TOUKA \! POCTA

KOJUIOMJHBIE  PacTBOpBl.  MaccoBas  J0Js
BEIIIECTBA B PACTBOPE

Knaccuduxanus U HOMEHKJIaTypa
HEOPraHUYECKUX COEAMHEHUU. [ eHeTnyeckas
CBSI3b HEOPraHMYECKUX BEUIECTB, PA3JIAYHBIX
KJIaCCOB

https://lesson.edu.ru

Knaccudukanuss  XUMHYECKUX  peakuuii B
HEOPraHUYECKON M OPraHMYeCKOW XUMUHU. 3aKOH
COXPAaHEHUSI MACChl BEILIECTB; 3aKOH COXPaHECHHUSI
U TpEeBpalleHUs] DHEPruM MpU XUMHYECKHUX
peakuusax

https://lesson.edu.ru

Ckopocth peakuuu. OOpaTUMble  peaKIIHH.
XUMHUYECKOE PaBHOBECUE

https://lesson.edu.ru

10

[Ipaktuueckas pabora Ne 1. «BnusHue
pa3sTUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM
PCAKIIMNU» ¢ UCIOIB30BaHHEM LU(YPOBOrO U aHAJIOrOBOIO
000pyIOBaHUS LIEHTpa €CTECTBEHHOHAY4YHOH "

TEXHOJOTMYECKOM  HampaBlieHHOocTH — «Touka  pocTa»
tpeboBanue OI'OC 2021.

https://lesson.edu.ru

11

OnexkTponuTuueckas auccoryanus. [lonstue o
BOJIOpoJiHOM  mokazatene (PH)  pacTtBopa.
Peakuun HOHHOTO oOMeHa. ['uaponus
OPraHUYECKUX U HEOPTaHWUYECKHUX BEIIECTB

https://lesson.edu.ru

12

OKHUCIUTENBbHO-BOCCTAHOBUTENIbHBIE  PEAKIIUU.
[lorsitue 00 SIEKTpONM3E  pACIIaBOB |

https://lesson.edu.ru



https://lesson.edu.ru/
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TOUKA !' POCTA

pacTBOPOB COJIEU

13

KoHnTponbHas pabora o pazneny
«TeopeTndeckre OCHOBBI XUMUM»

https://lesson.edu.ru

14

Merannel, ux mnosioxkenue B llepuoguueckoit
cucteMe xumuueckux anmemeHroB . U
MenpeneeBa U1 0OCOOEHHOCTU CTPOEHHUSI aTOMOB.
O61mue pusnyeckre CBOMCTBA METAIOB

https://lesson.edu.ru

15

CmiaBpl METAJNIOB. DJIEKTPOXUMHYECKUU Pl
HaIIpsLDKEHUNA METAJIIIOB

https://lesson.edu.ru

16

XUMHYECKHE CBOMCTBA BaXHEUIIINX METAJIOB
(HaTpuii, Kanuii, KajabIMil, MarH1i, aTrOMUHUN)
1 UX COCIUHEHUU

https://lesson.edu.ru

17

XWUMHUYECKHE CBOWMCTBAa Xpoma, MEIM U UX
COeIMHEHUH

https://lesson.edu.ru

18

XUMHUYECKHE CBOMCTBA IIMHKA, Keje3a U HX
COeIMHEHUN

https://lesson.edu.ru

19

[Ipaktuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 1o TEME
«Metamnel»" ¢ ucnoms3oBaHHEM mudpoBoro
aHAJIOTOBOTO 00OPYIOBaHMS IEHTPA €CTECTBEHHOHAYYHOW U

TEXHOJIOTUYECKOM  HampaBieHHocTH  «Touka  pocray
tpedoBanue ®I'OC 2021.

https://lesson.edu.ru

20

Hemeramnbl, ux nmonoxenune B Ilepmognueckoit
CHUCTeME XHMHYECKHX anemeHtoB J[. U
MeneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru
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TOUKA !' POCTA

21

duznueckue CBOICTBa HEMETAIJIOB.
Annotpornusi  HEMETaJUIOB  (Ha  MpuUMeEpe
KHCJIOpoJia, cephl, hochopa u yriaeposa)

https://lesson.edu.ru

22

XUMHUYECKHE CBOMCTBA TaJIOTEHOB, CEPBI U HX
COEINHEHUU

https://lesson.edu.ru

23

XuMHYeckue CBOMCTBa a3zora, (ocodpa u ux
COEeIMHEHUN

https://lesson.edu.ru

24

XUMHYECKME CBOMCTBA YIJIEpO1a, KPEMHUS U UX
COeIMHEHUH

https://lesson.edu.ru

25

[IpumeHeHne BaXXHEUIIMX HEMETAUIOB W HUX
COEeIMHEHUH

https://lesson.edu.ru

26

OO6o0011IeHne U cucTeMaTu3alus 3HaHu| 1Mo TeMe
«Hemeramnbl». BplunciieHus 10 ypaBHEHUAM
XUMHUYECKUX PEaKUUi U TEPMOXMMHUYECKHUE
pacCUETHI

https://lesson.edu.ru

27

[Ipaktuueckas pabdora Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 1o TEME
"HemeTamiael"» ¢  wucnonmesoBanmeM nudpoBoro  ®
aHaJIOroBoro OGOpyZ[OBaHI/IH HEeHTpa CCTGCTBGHHOHay‘IHOﬁ n

TEXHOJIOTUYECKOM  HampaBieHHocTH  «Touka  pocray
tpeboBanue OI'OC 2021.

https://lesson.edu.ru

28

KontponbHas pabora mo temam «Mertamibl» u
«Hemerannsn»

https://lesson.edu.ru

29

Heopranmueckue # OpraHMYECKHE KHUCIIOTHI.
Heopranuueckue u opraHu4eckre OCHOBaHUS

https://lesson.edu.ru
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AM@doTepHble HEOPTAHUUYECKHE U OpraHUYECKUe

https://lesson.edu.ru

30 | coenuHEHHS. ['enetnueckas CBSI3b 1

HEOPraHUYECKUX M OPraHUYECKUX BEHICCTB

Ponp xumMum B 00ECIIEUEHHH 3KOJIOTHYECKOM, https://lesson.edu.ru
31 | oHepreTMyecko W MHIIEBON 0€30MacHOCTH, 1

PasBUTHH MEIUITAHBI

[peacraBnenus 00 OOUIMX HAYYHBIX TPUHIUITAX https://lesson.edu.ru
32 | TPOMBIIUIEHHOTO  MOJYYEHUS  Ba)KHEUIIUX 1

BCILICCTB
33 | YenoBek B MUpPE BELIESCTB M MAaTEPHATIOB https://lesson.edu.ru
34 | Xwumus 1 310pOBbE YeIOBEKa https://lesson.edu.ru
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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TOUYKA \!pocm

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

Xumus, 10 kmacc/ I'abpuensa O.C., Octpoymos W.I'., Cnagko C.A.,
AxmmonepHoe obmectBo «M3matensctBo «lIpocBenienue»

Xumus, 11 xmace/ I'abpuensa O.C., Octpoymor W.I'., Cnagko C.A.,
AxrmmmonepHoe odmectBo «M3marensctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://lesson.edu.ru
https://resh.edu.ru
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