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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus papaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHONW 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIl COO), mpenacraBieHHbIXx B DenepaibHOM TrOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPaMMbl, ¥ OCHOBHBIX MOJOKEHUH «CTpaTreruu pa3sBUTHA
BocruTanust B Poccuiickoit @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl IO XMMHMH, K OIPEICIICHUIO 0O0IIen
CTpaTeruu 0O0y4eHusl, BOCHUTAHUS U Pa3BUTHUS OOy4alOUIMXCS CPEJICTBaMHU y4eOHOro ImpenMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHME, TOJy4aeMO€ BBITYCKHHKaMU  0O0lIe00pa3oBaTeabHOM
OpraHM3aliy, SBISIETCd HEOThEeMJIEMOM 4acThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpOAHOH cpeze. Peanusyercs xumuyeckoe o0pazoBaHue 00yJarolMUXcsi Ha YpOBHE CPETHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HA4YEHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIMN, B CO3JaHUHM HOBOW 0a3bl MaTepuabHOW KynbTypbl. OHa BHOCHUT CBOW BKJaja B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHass XMMHUs KaK Hayka CO3HjJaTelibHasl, KaKk Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha PELICHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ 0OOmMMM LEIIMM M NPUHLMIAMH CpeiHero oouiero oOpa3oBaHus
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B KHU3Hb COLMYyMa,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0Aa30BOM HAayKM: CHCTEMa 3HAHUH MO0 HEOPraHUYECKOW XUMMH (C BKIIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U OopraHndeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIMX MOHATHUI, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4eOHOTr0 Martepuana u OOyCIOBJICHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenuss 00 M3ydaeMbIX B KypCe€ BEILIECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCH(UKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3YYEHHbII Ha YpPOBHE OCHOBHOTO 00ILIero o0pa3oBaHMsI TEOPETHUECKU Marepuan Hu
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIUAX, UX CYIIIHOCTA M 3aKOHOMEPHO CTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JesTeIbHOCTH YelIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaKEHUS K TMpoOIecCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIUIO U MPUMEHATh €€ JJIsl MOTOJHEHUS 3HAHUU, pelIeHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENbCKUX 3adad. B memnoM coxepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMAaHUs QUIOCOPCKUX UICH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXIy HOBBIMU (paKTaMU U TEOPETHUUECKHUMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMON MO XUMHUU MOAXOAbl K OINPEACNCHUIO COJEpKaHUs U MOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn uwHGOpPMAIUK, HEOOXOJUMBIX JJIi TPHOOPETCHHUS OMbITa MPAKTUYECKOH U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHUs, TMPU  ONPENEICHUU  COJIEePKATEIBHOM
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUpPOBOM KylnbTypbl. C METOAMYECKOM TOYKM 3pEHHs] TaKOW TNOAXO0Hd K
ONPENICTICHUIO LIeNIeH U3YUYEeHUSI IIPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



(hopMHpOBAHHE CHUCTEMBI XUMHUYECKHX 3HAHWN KaK BaXKHEUIIEH COCTaBJISIONICH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KITFOYEBBIC MOHATHS, (DyHIaMEHTAIbHbBIE
3aKOHBI M TEOPHH XUMHUH, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE W IMOHUMAHHE CYIHOCTH
JOCTYITHBIX O00OOIICHUI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HWCTOpPUEH HX
Pa3BHUTHS U CTAHOBJIICHUS;

dbopMHpOBaHHE W pa3BUTHE TMPEICTABICHUA O HAYYHBIX METOJaX II03HAHUS BEHIECCTB U
XUMHYECKUX PEaKIUi, HEOOXOMUMBIX ISl MPUOOPETEHUS YMEHUH OPHEHTHPOBATHCS B MHPE
BEIIECTB W XUMHYCCKUX SIBJICHUW, HMMEIOIIUX MECTO B TMPHUPOAC, B MPAKTHUYCCKOH H
MMOBCEIHEBHOMN JKU3HU;

pa3BUTHE YMEHHUH U CIIOCOOOB NEATEIHLHOCTH, CBA3AHHBIX C HAOJIOJEHUEM U OOBSICHEHHWEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOJI0IEHUEM MPaBUII 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU.

Hapsiny ¢ atum, conmepkaTenibHasi XapaKTepUCTUKA IIeJIed U 3a/lad U3YUYCHHs TpeIMeTa B
MpOrpaMMe 10 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMHU
B cucTeMe cpenHero ooOmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHEHTE COJIEp)KaHus OOydeHUs,
OPUEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWN, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSAMHU aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KU3HU JIIS PEIICHUS
MIPAKTHYECKHX 3a7ad.

B cBsI3M ¢ 3THM TpW HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuCHUE
MPUOOPETAIOT TAKKE TSN U 3a/1a49H, KaK:

aganTamus  OOy4arolmMXCs K  YCIOBHSM  JIMHAMHYHO  Pa3BUBAIOIIETOCS MU,
dbopMupOBaHNE WHTEIJICKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3OBaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TMPUHATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUI),
MMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3JIMYHBIX BUJIOB JIEATEIBHOCTHU: pEUICHUsS MPoOiIeM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIIUI IKOJIOTUYECKOM 06€3011acCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKH X MPOIECCOB
Ha OpraHM3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CrIoCcOOHOCTH CaMOCTOSITENIbHO TNMPUOOpEeTaTh HOBBIE 3HAHUSA IO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIB30BATh COBPEMEHHbIE UH()OPMALIMOHHbBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U PAa3BUTHE Y OOYYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIUICHUS,
HaOMIOATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTHU, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHHM, €€ BaXHOH pOJIM B  pEIIEHUH TJIOO0AIBHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPO/IOTIONIL30BAHNUS, TOMOTHEHHUSI JHEPreTUYECKUX PECYpCOB U COXPAHEHHUS TMPUPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUW UI MPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMHUYECKUMHU SIBICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO1ee yuCIIO 4acoB, OTBEAEHHBIX I M3y4EHUS XUMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero obpazoBanus, coctaiser 68 dacoB: B 10 kmacce — 34 gaca (1 yac B Hexmemio), B 11
knacce — 34 vaca (1 gac B HeJento).



Bo Bpemsi BbImoJHEHUsT YydeOHOW pabodell mporpamMMmbl MO TPEAMETY «XUMUS»
peanmsyrorcst cieayronue moaynaun PaGoueit mporpammbl Bocmmtanus KIKOY «Beuepnss
mikosa Nely:

1. YpouHas nesTenbHOCTD.
2. [Tpodopuenrarusi.

COILEPKXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUS

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepUaloB. Teopus CTpOEHUs Opranndeckux coennHeHnii A. M. byrieposa,
e€ OCHOBHBIE MOJIOKEHUA. CTpyKTypHble (GOpPMYNbl OpPraHWYECKHUX BeELIeCTB. lomoJsorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIPEACTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

DKCcIepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB UM MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKHX BEUIECTB M MaTepHajaMH Ha UX OCHOBE, MOJETUPOBAHUE MOJEKYJ
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MNpoOCTEeHIINe
MIPEJICTAaBUTENN aJIKaHOB: (pu3Mueckre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPOJIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTWIEH U MPOMWIEH — MPOCTEUIINE
MIPE/ICTAaBUTENN aJKEHOB: (U3MUECKHEe U XUMUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noauMmepusanun). [lonydueHne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyYeHHE U IPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE WU TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM KJaccaMm.

[IpupoanHble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuii, KaTaTUTHUYECKUi), muposu3. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iaMu maacTMacc, KaydykoB U pe3uHbl, kojulekuuu «Hep1b» u «Yroab», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHhI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEaKIHMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MJIM MPOJTYKTOB PEAKIIUH).

Kucaopoaconep:xamme oprannyeckue coeiMHEHUs!




[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOMCTBA (peakUuu C aKTUBHBIMU MeETaJlJlaMH, T'aJOT€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJIaMHu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aUMOACHUCTBUE CO 1IEI0YHBIMU METaJJIaMHU, Ka4YECTBEHHAsI peaKlus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uesnoBeka. lIpuMeHeHue riaulepuHa U
STUJICHTJIUKOJIS.

@DeHoI: CTpPOEHHE MOJIEKYJbl, (QU3NYECKHME U XUMUYecKue cBoiicTBa. TokcHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemownwvl. DopManbAETH, aLETAIbIETU]: CTPOEHHUE, (QU3UYECKHE U
XAMUYECKHE CBOMCTBAa (pEaklUMU OKHCICHHWS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHASI U YKCYCHAsh KUCIOTBI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs KJlacca KUCIIOT, PeaKIIUs
TepudHKaNNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIja KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IEUCTBUE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCAaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MUEecCKHe U XUMUYECKUE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcunom Mmeau(ll), okucieHne amMMHAayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHHE, OpOXEHHE TJIOKO3bI), HAXOXJIECHHE B TMPHUPOJIE,
npuMeHeHue, ouonoruueckas poiib. otocunte3. OpykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEUTI0I03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKcrepuUMEHTANIbHBIE METOJbl W3Y4EHHs BEIIeCTB U HX NPEBpAIleHUi: MpOBeIEHUE,
HaOMO/IeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peakiuu OJHOATOMHBIX CHHUPTOB (OKUcIeHHe dTaHoja okcujaoMm wmenu(ll)), MHOroaToMHBIX
CcnupTOB (B3amMojielicTBHe riulepuHa ¢ ruapokcuaom wmeau(ll)), ampaernnoB (OKuciIeHHE
aMMHMauHbIM pacTBopoM okcuga cepebpa(l) u rtuapoxcumom wmemu(ll), B3aumopeicTBHE
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakmuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIecTBa WJIM NPOAYKTAa pPEaklHUd MO HU3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A30TCoepKale OPraHundecKie COSAMHECHHUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha mpumepe IMnuHAa). buonorumueckoe 3HaveHue
aMuHOKHUCIOT. [lenTump.

benku kak npHpoJIHBbIE BBICOKOMOJIEKYISIpHBbIE coequHeHus. IlepBuyHas, BTOpUYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YYEHHs BEUIECTB M UX IpEeBpallleHuil: HaOIroJeHue U
ONMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH



OcCHOBHbBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3aLMH, CPEOHSAs MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3aLUs U TOJIUKOHICHCALINSL.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMJIEHUE C
o0pa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d IPU M3ydeHUU opraHumdyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHM, SABJISIOUIUXCA CUCTEMHBIMU I OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHA: SBJICHUE, HAy4HbIH (aKkT, TUIOTE3a, 3aKOH,
TEOpus, aHaJdW3, CHUHTE3, KIaCCUPHUKAIMS, MEePUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JO, 00BEM, arperaTHOEe COCTOSIHHUE BEUIECTBa, (PU3NYECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OEJIKH, YIIIeBOIbl, KUPHI, (PEepMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAaeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIIEeBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUME CPENICTRA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckne 0OCHOBbI XMMHH

XuMHU4ecKui dieMeHT. AtoM. Sapo aroma, HW30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTUYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOUTay, s-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeseneHus: 3JIeKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonuueckuii 3akoH u Ilepuoguueckass cucrema xuMuueckux osnementoB 1. .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumomnueckoll cHCTEMBl XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XHUMHUYEcKas CBs3b. BuAbl XUMHYECKOH CBsI3U (KOBaJEHTHAs
HEeMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BaeHTHOCTD.
DneKkTpooTpUulaTenbHOCTh. CTenenb okuciieHns. IoHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucteMax. MICTUHHBIE U KOJIJIOMIHBIE pacTBOpbl. MaccoBas A0ms
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdecknx coeauHeHud. HomeHknmatypa HeOpraHWYecKHX
BellecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Krnaccudukanus XUMUYECKUX pPEaKIHMid B HEOPraHUYECKOH U
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.



CkopocTh peakinuu, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (akTopoB. OOpaTUMbIe pEaKLIUH.
Xumuyeckoe paBHOBecue. DakTOpbl, BIUSIOIIMNE HAa COCTOSHME XMMHUYECKOIO PpPaBHOBECHS.
[Tpunnun Jle HlaTense.

DnexTponuTHdeckas aucconuaiysa. CuibHbIE W Cia0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0UHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEePUMEHTAIBHBIE METOJbl M3y4Y€HHUs BEHIECTB M WX MPEBPAIICHUN: JEMOHCTpPALIHS
tabimn «llepuoamueckas cucrema xuMmuueckux meMmeHToB [I. M. MeHneneeBa», M3ydeHue
MOJIEJIe KPUCTAJUIMYECKUX pemETOK, HAOMI0/IEHHe M OIHUCAaHUE JIEMOHCTPAIIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE TEPOKCUAAa BOJOPOJAa B MPHUCYTCTBHHM KaTaau3aTopa,
OTIpe/ieJIEHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHUE MpPaKTUUYECKON paboThl «BiusHue pa3nuuHbIX (AKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEaKIIUM.

PacuérHbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKHUX PEAKIINM, B TOM YHCIIE TEPMOXUMUUYECKUAE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilomoxxenune HemetramnoB B Ilepuoanueckoil cuCTeME XMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTpPOCHHS aTOMOB. DHU3WYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOPoia, cepbl, hocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOoB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHre BaKHENIINX HEMETAIIIOB U UX COCTMHEHUN.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uszuveckue coiicTBa MeTayuioB. CIIaBBI METAIOB. DJIEKTPOXMMHYECKUN PsJl HANPSHKEHUN
METaJJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCIMHEHUIA.

O61ue crnocoObl Noay4eHus MeTamuioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTANIbHBIE METOJbl H3YYEHHS BEIIECTB M HMX MPEeBpalICHUIl: H3ydeHHE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJleHWE ¥  ONHMCAHHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMozeiicTBUE TUIPOKCHIA aTIOMUHUS C PAacTBOpPaMU KHUCJIOT U IEJoYeil, KaueCTBEHHbIC
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3agaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEIIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MTPOYKTOB PEAKIUH, €CIIH OJHO M3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecriedeHnr 3KOJOTHYECKON, SHEPTeTHUYECKON U MHIIEBOI O€301MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHATME O HayuyHBIX METOJaxX I[IO3HaHUS BEHIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBnennss 00 OOMMX HAYYHBIX MNPHUHIMIAX MPOMBIIUIEHHOTO TOJTy4eHUs
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OpPraHNYeCKUe U MUHEPAJIbHBIEC YI0OpEHUSI.

XuUMHUST U 3/I0pOBbE YEJIOBEKA: MpaBWJIa HMCIOJIb30BaHUsS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H MPHU U3ydeHHH OOIIel M HEOPraHUYEeCKOH XUMHH B
11 xmacce OCyIIECTBIISCTCS Yepe3 MCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHA,
TaK U HNOHSTUMN, ABJISIOLIMXCSA CUCTEMHBIMU JJIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HaydHbI (akT, TUIIOTE3a, 3aKOH, TEopus,
aHanM3,  CHHTEe3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHHE,  DKCIIEPHMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®duznka: Marepusi, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZAvoOaKTUBHOCTh, MOJIEKYJa, SHEPI€TUYECKUN ypOBEHb, BEILECTBO, TEJIO, 00BbEM, arperarHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIUYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadust: MuHepabl, FOpHbIE OPO/IbI, OJIE3HBIE HCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMHMYECKasi  IPOMBIIIJIEHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB, AJIEKTPOHHAS MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHAU
HA BA30BOM YPOBHE CPEJHETI'O OBLHEI'O ObPA3OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBmuBaeT TpeOOBaHHMS K pPe3yJabTaTaM OCBOCHHS OOYJarOIIMMHUCS
MporpaMM CpeIHero oO0Iero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Haydno-MeTonmveckoil OCHOBOW Jyisi pa3pabOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
MPOrpaMM CpeiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-ACSTEILHOCTHBIM IMOJIXOJAOM B CTPYKType JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHUS NpeaMmeTa «XHUMHs» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHuUs
BbIJICJICHBI CIIEAYIOIIHNE COCTABIISIIONINE:

OCO3HAaHHE O0YYaIOIIMMUCI POCCUHUCKON TI'pa)KIAaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOIIPEIECICHHUIO;

HaJIM4Yue MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHM JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LEHHOCTE! U UCTOPUUECKUX TPaAULIN 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JESATENBHOCTH
[[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHMHYECKOTO
00paszoBaHUs;

HaJIW4Yue TMPAaBOCO3HAHUS IKOJIOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HECHHBIE MJIaHBI.

JIndHOCTHBIE pPE3YyIbTaThl OCBOCHHUSA IMpeaMera «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCIUTATENLHOW JEATENHbHOCTH B COOTBETCTBUUM C TYMAHHCTUYECKUMH,
COLIMOKYIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJeaJaMH POCCHUIICKOTO
IpaXIaHCKOTO 0O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMH M TpaBUIAMH TOBEACHUS,
CHOCOOCTBYIOIIUMU TPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTaHOBIEHUS
JTUYHOCTH 00YJarOIIUXCsl.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaKaroT cPOpPpMUPOBAHHOCTH
OTIbITAa TIO3HABATENILHOM M TIPAKTHUECKOW JESITeIhbHOCTH OOydYaIIUXCS IO peaTn3aluu
MIPUHSATHIX B OOIECTBE IIEHHOCTEH, B TOM UHCIIE B YaCTHU:

1) rpa’aaHCcKOro BOCIMTAHMS .



0CO3HAHMS 00YYaIOIIMMHCS CBOMX KOHCTHTYLIMOHHBIX MPaB M 00sS3aHHOCTEH, YBaKEHUS K
3aKOHY H MPABOTIOPSIKY;

Hpe,[[CTaBJIeHI/IH 0 COIIMAJIBHBIX HOpMaX nu HpaBI/IHaX MECKINYHOCTHBIX OTHOIHCHI/Ifl B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATEIBHOCTHU MPH CO3/aHUH YY€OHBIX TPOCKTOB,
peHIeHI/II/I y‘-IC6HI)IX W II0O3HABATCIbHBIX 3aa4, BBIIIOJTHCHUHN XUMHUYCCKUX E)KCHepI/IMCHTOB;

COCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U apTyMEHTHI JPYTUX
IIPY aHAJIM3€ PA3JINYHBIX BUJIOB YUEOHON JESTENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IICHHOCTHOI'O OTHOIINCHHUS K I/ICTOPI/IquKOMy nu HayLIHOMy HaCJICIUIO OTC‘ICCTBCHHOﬁ
XUMUHU;

YBOXCHHSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTUICCKOTO MPHUMCHCHHS
XUMHH, OCO3HAHHUA TOI'O, YTO AOCTHKXCHUA HaYKI/I €CThb pGSYHBTaT JIIUTCIIbHBIX Ha6J'IIOI[CHI/II\/JI,
KpOHOTJ'II/IBBIX BKCHepI/IMeHTaJ'II)HI)IX ITIOUCKOB, ITOCTOSITHHOT'O pr)la y‘-IéHI)IX nu HpaKTI/IKOB;

I/IHTepeca MU TIIO3HABATCJIBHBIX MOTHUBOB B HOJ'IyLIeHI/H/I 158 HOCJ'IC)IYIOHICM aHaJINn3e
nH(pOpMaLIUY O TEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHONW XUMMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HpaBCTBeHHOFO CO3HaHUs, STHYCCKOT'O IMOBEACHUA,

CHOCO6HOCTI/I OIICHUBATHb CI/ITyaHI/II/I, CBA3aHHBIE C XHMHYCCKUMHU ABJICHUSIMH, H
IIPUHAMATh OCO3HAHHBIE DPEIICHUSA, OPUEHTHUPYACh HA MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTHU OICHUBATH CBOE IIOBCIACHUEC U HOCTYHKI/I CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HpaBCTBeHHBIX nu HpaBOBLIX HOpM U OCO3HAHUC HOCJ'IG)ICTBI/II\/’I ITUX HOCTyHKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHMs TICHHOCTEH 370pOBOTO W 0€30MacHOro o0pas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U MICUXUIECKOMY 3710POBBIO;

cOOIO/IeHNsT TPaBWJI OE30MacHOTO OOpaIieHUs] ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
YKU3HHU U B TPYIOBOH JIEATEIHLHOCTH;

MOHMMAaHMsI I[ICHHOCTH TPaBWJI WHIWBUIYAJILHOTO M KOJUIEKTHBHOTO 0O€30TIaCHOTO
MOBEJICHUS B CUTYAITUAX, YIPOXKAIOIIHUX 3/I0POBBIO M )KM3HU JTFOJICH;

OCO3HAHUS TOCJICACTBUN W HEMPHUATUS BPEIHBIX NMPHUBBIYCK (YMOTPEOJECHUS aKOTOJI,
HapKOTUKOB, KypeHHUSI);

5) Tpya10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKOM M IPYTrUX BUIAX JIEATECILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPAKTUYECKUX 3a/a4 COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHI0 MPOecCHil pa3lIuyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IIPUMEHECHUS IPEIMETHBIX 3HAHUN 110 XHUMHH;

YBXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BO IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYATbHOW TpPaeKTOpUU OOpa30BaHUA,
Oymyuieit mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX MIAHOB C YYETOM JMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPeOHOCTE 00IIeCTBa;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TI00abHOTO XapakTepa YKOJIOTHYECKUX MPOOIeM, BIUSHHS YKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TIPUPOJTHON U COLIMATIBHOU CPEIbI;

OCO3HaHHUS HEOOXOAMMOCTHU HMCIIONB30BAHMS JOCTHKEHUN XUMHH IS PEUISHUS BOIIPOCOB
paIMoOHAIBLHOTO MIPUPOAOTIONB30BAHUS;



AKTUBHOTO HENPUATHUS JICUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIECH MPUPOIHOM CpEXE,
YMEHHUsI MPOTHO3UPOBATH HEOJIArONpPUATHBIE KOJIOTMUECKUE IMOCIEACTBUS IPEIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4Yus PA3BUTOTO SKOJOIMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYyJbTYphl, OIBITA
NESTEIbHOCTH  DKOJOTUYECKOW HANpaBICHHOCTH, YMEHHMS pPYKOBOACTBOBATHCA HMH B
[I03HABaTEIbHON, KOMMYHUKAaTUBHON U COLIMAJILHOM MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW MTPAKTUKU;

MOHUMaHUs cHequpUKd XUMUU KakK HayKH, OCO3HaHHUi €€ poju B (HOpPMHUPOBAHUU
PaIMOHAIBLHOTO HAYYHOI'O MBIIJIEHHS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpY>KaIoLIEM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEpPHOCTEH M
pelIeHny TpodiieM COXpaHEHUsl PUPOIHOTO PAaBHOBECHS;

yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTU XUMHUH JJIs COBPEMEHHOM LMBUIIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBbTYpbI, PELIEHUH I100abHBIX MPOOJIEM YCTONYHMBOIO pa3BUTHUS YEJIOBEUECTBA — ChIPHEBO,
SHEPreTHYecKOoM, MUIIEBOW M HSKOJIOTMUYECKOM Oe30MacHOCTH, B Pa3BUTUU MEIULUHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPyla U SKOJIOTMYECKH KOM(POPTHON JKU3HM KaXKIOTro YjieHa
o0111ecTBa;

€CTECTBEHHO-HAyYHONM TPAaMOTHOCTH: IOHHUMAaHMs CYIIHOCTH METOJIOB TO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIyYaeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHS J1eJaTh 000CHOBAaHHBIE 3aKIIOUEHHUS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIHUXCS TaHHBIX
C LEJBIO MTOJIYYEHHUSI I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCMOJIb30BaTh XUMUUYECKUE 3HAHUSA JUIsl pelIeHUs TpooieM
B p€aJbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKON JAESITENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XHMHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

uHTEpeca K OCOOEHHOCTAM Tpyla B pa3iuuHbIX cdepax mnpodeccHoHaTbHON
NEeSATENbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpenHero o0riero 00pa3oBaHus BKIIOYAIOT:

3HauuMBble s (HOPMHUPOBAHHS MUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUTMHAPHBIC
(MexmpeMeTHbIE) OOILIEHAYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHUE, MPOLIECC, CUCTeMa, Hay4HbIH (haKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOIIOICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  y4eOHBIE JEeNCTBUSA (mo3HaBaTesbHbIE, KOMMYHHUKAaTHBHBIE,
peryiasTuBHbIE), obecreunBarone (GopMupoBaHHe (YHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMIIETEHIIMH 00yYaromuxcs;

CIOCOOHOCTh  OOYYaIOIIMXCSl  MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCLUIUIMHApPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHUs W YHHBEpcaJlbHble y4deOHble AEHCTBUS B IO3HABATENbHON U
COLIMATIBHON IIPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAKAIOT OBJIAJEHUE YHUBEPCATbHBIMH Y4eOHBIMU
MM03HABATENbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OByageHHe YHMBEPCAJIbHBIMH YU4eOHBIMH IIO3HABATEIbHBIMH J1CHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBHS:



CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYyaJlM3UPOBATh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpHuBaTh;

ONpeNeNsATh e JeATEeIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HX JOCTHXKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C TOCTABJICHHBIMU 1IEJISIMHU;

WCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTMUYECKOTO MBIIIJICHUSI — BBIICSATH
XapaKTepHble TPU3HAKKM TIOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIINE TOHSTHS ISt 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS Ml KPUTECPUH IS KiTacCU(DUKAIIMH BEIECTB M XUMUICCKIX PEAKIIHIA,

yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEXITY U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE pACCY)KACHHUS (MHAYKTUBHBIC, JCIYKTUBHBIC, II0 aHAJOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHHUAX, (POPMYIHPOBATH
BBIBO/IBI U 3aKJTIOUCHUS;

MIPUMEHSTHh B TPOIECCE MO3HAHUS, UCTIOIb3YeMbl€ B XUMHH CHUMBOJIMYECKHE (3HAKOBBHIC)
MO/IENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XUMHUYECKOW pEaKIUU — TMPU PEIICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTHYECKUX 3a]a4, MPUMEHSITh Ha3BaHHBIE MOJICIIbHBIC MPEICTaBICHUS
JUTSI BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMUUECKUX PEAKITUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE eHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHMS BEIIECTB U XUMHUYECKUX PEAKIIHIA;

dbopmynupoBaTh eI W 3aJa4d  WCCIAEAOBAHMS, WCIHOJb30BaTh IIOCTABICHHBIE W
CaMOCTOSITEIFHO COPMYIIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Jutst POPMHUPOBAHUSI TUTIOTE3HI TI0 TIPOBEPKE MPABMIBHOCTH BHICKA3bIBAEMBIX CY)KJICHU;,

BIIAJIETh HABBIKAMU CAMOCTOATEILHOTO TIUIAHUPOBAHUS M TPOBEACHUS YUCHHYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JESTEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HAY4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOrO COJepXaHHus, CHpaBO4YHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO PA3UYHBIX BUIAOB M (OPM TMPEACTABICHUS, KPUTHUECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPHUMEHSTh Pa3IUYHbIE METOJbl IMPH TOUCKE U OoTOOpe
uHpopMaluu, He0OXOAUMOM /ISl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpencTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM S3BIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXMpeaMeTHbIe ((U3MuecKkue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, PopMyIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY J1€iCTBUAMM:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TEMbI B XOJi€ JUAllOTa W/WIH TUCKYCCUU,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MpeAJIOAKEHHOM 3a1a4uH;

BBICTYNIATh C MpE3EHTAlUel pe3yabTaTOB MO3HABATEIbHOM JESATENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHMKAMU TIPU BBINOJHEHHUH XHUMHUYECKOTO



9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTrO IMpoekTa U (HOpMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHUH ITyTEM COTJIACOBAHUS MO3UIHMIA B X0/1€ OOCYK/IEHUS 1 0OMEHA MHEHUSIMH.

OBiajeHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIJAHUPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HEO0OXOJMMOCTH KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ ACMCTBUM MPHU BHIIOJHEHUM YYEOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEILIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLICHKU.

NPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpenmeTHbIe pe3yapTaThl 0CBOEHUSI Kypca «OpraHudeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpa, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJIBI, B (OPMUPOBAHUU
MBIIIJIEHUS] U KYJAbTYpbl JUYHOCTH, €€ (PYHKIMOHAJIBHOM TI'pPaMOTHOCTH, HEOOXOIUMOW st
pEIICHHA MPAKTUYCCKUX 3aJad W OKOJIOTHYCCKH 000CHOBAHHOI'O OTHOIIEHUA K CBOCMY
3I0POBBIO U TIPUPOTHOM CpeEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolinue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAs1 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYINa, pajuKal, H30MEpHUs, U30MEpbl, TOMOJOTHYECKUN psAll, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPO U a30TCOJEpKAIINE COCIUHEHHS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKAllhe B OCHOBE NOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOrMUecKue CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM MCIOJIb30BaHUH BaXKHEUITNX OPraHUYECKHUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSITHUM, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUSA U
MpEBpAICHUN OPraHNYEeCKUX COCTUHEHNN;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYIO CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpMyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIH MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAICKHOCTh U3YUEHHBIX OpPraHUYeCKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMNpeIeNEHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBoopopl, KHUCIOPOA M  a30TCOAEpXAallhe COENAWHEHHUS, BBICOKOMOJICKYISPHbBIE
COeIMHEHUs), MaBaTh UM Ha3zBaHuA o cuctemarndeckoil HomeHkinatype (IUPAC), a Ttaxxe
MIPUBOJIUTh TPUBUAIBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJIEH, MPOTHIIEH,
alleTUJIeH, ASTHJICHTJIUKOJb, TIUIEpUH, (QEeHod, (QopManbIerui, ameTaibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTE€ApUHOBAs KHCIOTA, TIIOK03a, (QPYyKTO3a,
KpaxMal, eJUTI0JI03a, TIIUIUH);

chOpPMHUPOBAHHOCTh YMEHHUS OMNPEACNSATh BHUJBI XUMUYECKOW CBS3H B OpPraHUYECKHX
COEIMHEHUSX (OAMHAPHbBIEC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHS TPHUMEHSATH IOJOKEHUS TEOPUU CTPOCHUS OPraHUYeCKHX
BemiectB A. M. ByrnepoBa misi 00bsSICHEHHST 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUYECKHE WU
XUMHUYECKHUE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IUUYHBIX KJIIACCOB OPraHMYECKUX BELIECTB
(meTaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHl1, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUII0JI03a, AaMHUHOYKCYCHas KHUCIIOTa), WJUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJYy HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi C
HCII0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHUKH YIIIEBOJOPOIHOTO CHIPHS
(HegTb, MPUPONHBIM Ta3, yroiyib), CIOCOOBI MX MEpPEepadOTKHM W MPAKTUYECKOE MPUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

chOpMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHHS [0 XHUMHUYECKUM YpaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKLIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXO/IHBIX BEIIECTB WU MPOJYKTOB PEAKIIUN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIOJb3yeMbIX B XHMHH TIPH W3yYEHUHM BEMIECTB M XHMHYECKHUX SIBJICHUHN
(naOnroneHue, W3MEpeHUe, OSKCIEPUMEHT, MOJEIMPOBAaHKE), MCIOJIb30BATh CHUCTEMHbIE
XUMUYECKHE 3HAHUS ISl IPUHSITHS PEIICHNN B KOHKPETHBIX JKH3HEHHBIX CUTYAIUIX, CBI3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIFO/IAaTh MpaBUja MOJIH30BAHUS XUMHUYECKON MOCYI0N U
1ab0paTOPHBIM 00OPYIOBAHKEM, a TAKXKE MPaBHJIa 0OpAIICHHS C BEIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMNOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIMH OPraHMYECKUX BEIIECTB, JeHATypauus OEIKOB IpHU
HarpeBaHUH, [[BETHbIE PEaKUU OETKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHUKH 0€30MaCHOCTHU
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, IPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DSKCIepuMeHTa B (opMe 3allMCH YpaBHEHUN COOTBETCTBYIOIIMX pEaKIHUi U
(hopMynupoBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTaTOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI HH(POpPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOi nHpopmalu, HTEpHET U IpyTrux);

chOpMHUPOBAHHOCTh YMEHMH COONIOJATh IMpaBHJIa JKOJIOTUYECKH 1IE€JIeCO00pa3HOro
MOBEACHUA B OBITY W TPYIOBOHl [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpYXarollel MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
ONpeEeNEHHBIX OPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokazarens IIJIK, nosicHATs Ha
pUMepax crnocoObl YMEHBIICHHS] U MPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M
YEJI0BEKa;

JUis 0Oy4arouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKHX SBJICHHIA,

JUIS CIEMBIX W CHa0OBUAAIIMX OOYyYalOIIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.

11 KJIACC

IIpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas XUMHsD)
OTpaX<aroT:

C(OPMHUPOBAHHOCTh MPEICTABICHUNH: O XMMHUYECKOH COCTaBIISIOIIEH €CTeCTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MNPHPOJbI, B (HOPMUPOBAHUU
MBILIUIEHUS! W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s



pEelIeHHUsT TPAKTUYECKUX 3a7ad W JKOJOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3J0POBBIO U PUPOJHOMN CPEE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIne
MOHATHSA (XMMUYCCKHN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIE OPOUTAIM aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJSIPHBIH O0BEM, BaJICHTHOCTH, JJIEKTPOOTPHIIATEIHHOCTh, CTEIICHb
OKUCJICHUS, XUMHUYECKas CBsA3b (KOBAJICGHTHAs, WOHHAsA, METANIMYECKas, BOJJOPOIHAsN),
KpPUCTAJUIMYECKass  pEIIETKA, THUIbI XUMHYECKUX  PEaKIUi, pacTBOp,  DAJIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJIEKTPOJUTHYECKAs AUCCOLUMAIMSA, OKHUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKOM  peaklnH, XHMHYECKOE€ paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
ANEKTPOJUTUYECKON Auccouumanuu, nepuonnueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXpPAaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHCHMS WM IPEBPAIICHUS SHEPIUU NMPU XUMHYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH S3BIK XHUMHH, MHUPOBO33PEHUYECKHE 3HAHMS,
JIeKAIlMEe B OCHOBE MOHUMAHUS TNPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBIICHHH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUU U O€30MacHOM HMCIOJIb30BaHUN
BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JESITEIILHOCTH YEJIOBEKa;

c(hopMUPOBAaHHOCTh YMEHUM BBISBIIATH XapaKTEPHbIC MTPU3HAKU TOHITHH, YCTaHABIUBATDH
X B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHCAHWHU HEOPraHWYECKHX
BEIIECTB U MX MPEBPALLICHUN;

c(hOopMUPOBAaHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBIICHHS
dbopMya BEHIECTB W YpPAaBHEHUH XUMHYECKHUX PpEAKIMi, CHUCTEMATHYECKYyI0 HOMEHKIATypy
(IUPAC) wm TpuBMaigbHbIE Ha3BaHUS OTICIIBHBIX HEOPTaHWYECKHX BEMIeCTB (yrapHbld Tas,
YIJICKUCIIBIA Ta3, aMMHAaK, TamiéHas HW3BECTh, HEraméHas W3BECTh, MHUThEBAS COAQ, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHUH ONPEACIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3JITMIHOTO COCTaBa, BUJI XUMUUYECKON CBSI3U (KOBAJIGHTHAsI, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOHAs) B COCIMHECHHSX, THI KPUCTAUTMYECKOM PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapaKTep Cpeabpl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hopMUPOBAaHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJICKHOCTh HEOPTAaHMUECKUX BEIECTB
10 UX COCTaBY K OINPEACIEHHOMY KJIaCCY/TpYIIe COSTUHEHUN (ITPOCTHIC BEIIECTBA — METAILJIBI U
HEMETaJIJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUW pacKpbhIBaTh CMBICHI TIepuoandeckoro 3akona J[. U.
MenneneeBa M JACMOHCTPUPOBATH €TI0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTCIBHYIO U
MMPOTHOCTUYECKYIO ()YHKIINH,

chOpMUPOBAHHOCTh YMEHUH  XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX AieMeHTOB 1—4 nepuoioB Ileproanueckoil cucTeMbl XUMUYECKUX AemMeHToB /1. M.
MeHneneeBa, HCHOJB3YS TMOHITHS «S-, P-, O-3JEKTPOHHBIC OPOHMTANINY, «IHEPreTUYECKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB XHMHUYECKUX SJIEMEHTOB M HX
COEIMHEHMH 10 nepuodam u rpynnam llepuoauyeckoil cucreMbl XuMuueckux snementos 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATh CYILECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYeCKHMMM BEIeCTBAMU C IOMOILIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpPMUPOBAHHOCTh YMEHHS KJIacCU(UUIMPOBATh XUMHUUYECKHE PEAKIHUU MO Pa3IUuyHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyloIINX BEIIECTB, TEIIOBOMY J(PQeKTy peakiuu,
W3MEHEHUIO CTETIeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIiH, YIaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpamI€HHBbIC YpaBHEHUS PEaKlUii MOHHOTO OOMEHAa, YUUTHIBAs YCIOBUS, IPU KOTOPBIX TU
peakuuu UAYT A0 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TPOBOJMUTH PEAKIMH, IOATBEPKAAONME KadeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKHUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUH pPaCKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKuii MoCPEeICTBOM COCTAaBJICHHS SJIEKTPOHHOTO OajlaHca ATUX PEaKINi;

c(OPMHUPOBAHHOCTh YMCHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUu OT
pa3nMYHBIX (PAKTOPOB; XapaKTep CMENICHHS XUMHUYECKOTO PAaBHOBECHUS B 3aBHUCHMOCTH OT
BHemHero Bo3aeiicTBus (npuniuin Jle [llatense);

cOPMHUPOBAHHOCTh YMEHHW XapaKTEPU30BaTh XUMHUYCCKHE IPOIECCHI, JICKAIIHE B
OCHOBE MIPOMBIIIVICHHOTO MOJYYEHUsI CEPHON KHUCIOThI, aMMHaKa, a Takke cHOpMUPOBAHHOCTD
MpEeACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIIAX U SKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAaHHOCTh YMEHUU TPOBOJIUTH BBIYUCICHUS C UCIIOJH30BAHUEM TOHSTHS
«MaccoBasi JI0Jisl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMUYECKHUX
peakiusx, Macchl BellecTBa WM 00bEMA ra3oB 10 M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
U 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MAacChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTUH;

chopMUPOBAaHHOCTh YMEHHUH COOJIIOAATh MpaBUJia MOJIb30BAHMS XUMHUYECKON MOCYION
ab0paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJIHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBITMIOJHATh XUMUYECKHUN HKCIIEPUMEHT
(paznokeHrue mepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMPENENIEHHUE CpeJibl
PacTBOPOB BEMIECTB C MOMOIIBI0 YHHBEPCAIIBHOTO WHJIMKATOPA, BIMSHUE PA3IMYHbBIX (DAKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIE pPEaKklUd Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamnely u «Hemeramuib»y) B COOTBETCTBHHM C TMpaBUJIaMH TEXHHKHU
0€301acHOCTH TP OOpaIIeHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHUEM, TTPEICTABIIATH
pe3ynbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMYIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI HH(POpPMAIUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpelcTBa MAacCOBOM KOMMYyHHKauuu, HHTepHET u
JPYTHX);

chOpMUPOBAHHOCTh YMEHMH COONIOJATh MpaBHJIa JKOJOTUYECKH LIE€JIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpY’Karolllel MpUPOIHOMN cpenbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS Ha YKUBbIE OPraHU3MBI
oTpeeNEHHBIX BELIECTB, MOHUMAas cMbIich nokasartens [1JIK, moscHATs Ha mpuMepax crocoObl
YMEHBILIEHUS U MPEJOTBPAIICHHS UX BPETHOTO BO3JCHCTBUS HA OPraHU3M YelIOBEKa;

JUis 0OydarouIuxcs C OrPaHUYCHHBIMU BO3MOYKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB M XUMHUYECKHX SIBJICHHUIA,

JUIA CIEMBbIX M CJIa0OBUAALIMX OOYYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJsinuecTBO yacoB
No n/m HanmeHoBaHMe pa3je/ioB U TeM KonTposbabie | TlpakTiueckue DJIeKTpOHHbIe (LN (PPOBbIE)
NMPOrpaMmblI Bcero paGoThi paBoThI o0pa3oBaTe/ibHbIE pecypchl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus bubnuoreka [JOK
1.1 CTPOCHHUS OPraHHUYECKUX coequHeHu A. M. 3 https://lesson.academy-
byrneposa content.myschool.edu.ru/04/10
Wroro mo pazueny 3
Paspgen 2. YrieBogopoabl
bu6moreka [IOK
2.1 [IpenensHbIE YIIIEBOAOPO/IBI — ATKAHBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHble yrieBo0pOIbl: alIKEHbI BH6H_HOTeKa LIOK
2.2 ATTKATHEHBI, ATKHHbI ’ 6 1 https://lesson.academy:-
’ content.myschool.edu.ru/04/10
2.3 ApoMaTHYECKHE YTIE€BOI0POIbI 2
[IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U BH6H_HOTeKa LIOK
2.4 X TIepepaGoTKa 3 1 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHust
bubmuoreka [JOK
3.1 Cnuptel. ®enon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Anbnerunsl. KapOoHOBBIE KUCIOTHI. BH6H_HOTeKa HOK
3.2 CrosHBIe SbupHT 7 1 https://lesson.academy-
content.myschool.edu.ru/04/10
bubmuoreka [JOK
3.3 YTIeBOAH 3 ! https:// Iesson.La[tcademv-




content.myschool.edu.ru/04/10
Hroro mo pazneny 13
Pasjen 4. A3oTconep:kaiye opraHnyeckue coeIMHeHUus
bu6mmoreka [IOK
4.1 AMuHBI. AMUHOKUCIIOTHL. Bemku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Wroro mo pazueny 3
Paspnen 5. BoicokOMoJIeKYISIPHbIE COeIMHEHUS
bu6mmoteka [IOK
51 [Tnactmaccel. Kayuyku. Bosnokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Wroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KVIACC
KoauvecTBo yacoB
Ne n/m HaumeHoBaHue pa3iejioB U TeM Kontpoabmbre | MpakTiaeckue JaekTpoHHbIe (HUPpOBHIE)
NPOrpaMMmblI Bcero paGoThI paBoTLI o0pa3oBaTe/ibHbIE pecypchl
Pa3znen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenne atomoB. [lepuoauueckuii 3aKkoH 1 bubnuorexa [JOK
1.1 [leproanyeckas CHCTEMa XUMHYECKUX 3 https://lesson.academy-
anemenToB JI. 1. Menneneena content.myschool.edu.ru/04/11
Crpoenue BemiectBa. MHOrooOpasue bubmorexa HOK
1.2 BEIICCTR 4 https://lesson.academy-
content.myschool.edu.ru/04/11
bubmuoreka [JOK
1.3 XUMHUYECKUE PeaKIUuH 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no paszneny 13
Pa3nes 2. Heopranuveckasi XuMmusi




bubnuoreka [IOK

2.1 Mertasuisl 6 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6mmoreka [{OK

2.2 Hemerasisr 9 https://lesson.academy-
content.myschool.edu.ru/04/11

CBs3b HCOPraHNn4YCCKUX U OPpraHNuvICCKUX Bubmiorexa HOK

2.3 BEIICCTR 2 https://lesson.academy-
content.myschool.edu.ru/04/11

Hroro no pazneny 17

Paznen 3. Xumusa u :Ku3Hb
bu6moreka [IOK

3.1 XUMHS ¥ KHU3HD 4 https://lesson.academy-
content.myschool.edu.ru/04/11

Uroro no pazneny 4

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Nen/m | Tema ypoka ff(? ig:g;T HJata n3yuenus DJIeKTpOHHbIe I poBbIe
—— Y oOpa3oBaTebHbIE PECYpPChI
1 [Ipeamer opraHUYecKOi XUMHH, €& 1 | Hexens https://lesson.academy-
BO3HHKHOBCHHUE, PA3BUTHE U 3HAYCHUEC content.myschool.edu.ru/04/10
9 Teopust CTpOCHUST OPraHUYECKUX COCTMHEHU I 1 2 Henmens https://lesson.academy-
A. M. byrtiepoBa, €€ 0OCHOBHBIE MOJIOKEHHSI content.myschool.edu.ru/04/10
[MpencraBnenue o KiaccupuKaum 3 Henens https://lesson.academy-
3 opranuveckux Beriects. HomeHkmatypa 1 content.myschool.edu.ru/04/10
(cuctemarnyeckas) U TpUBHAJIbHbIE Ha3BaHUS
OpraHUYECKUX BEIIECTB
AJTKaHBI: COCTaB U CTPOCHUE, 4 menens https://lesson.academy-
4 . 1
TOMOJIOTHYECKHI PSIIT content.myschool.edu.ru/04/10
MertaH u 3TaH — MPOCTEUIIHE PEICTaABUTEIN 5 menmens https://lesson.academy-
5 1
aJIKaHOB content.myschool.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOHCTBA 1 6 nenens Egﬁtz:]/tlﬁzilosr;ﬁggﬁgg?ﬁu 104/10
DTHUIIEH ¥ IPOIKICH — MIPOCTEHIIIHE 7 Henens https://lesson.academy-
7 1
[IPEJICTABUTENN AJKEHOB content.myschool.edu.ru/04/10
8 IIpaktuyeckas pabora Ne 1. «IlomyucHue 1 8 Hemens https://lesson.academy-
STHJICHA U U3yYEHUE €r0 CBONCTBY» content.myschool.edu.ru/04/10
Anxanuensl. Byranuen-1,3 u metunOyraaueH- 9 Henens https://lesson.academy:-
9 1,3. TTosydeHne CHHTETHYECKOTO KaydyKa H 1 content.myschool.edu.ru/04/10
PE3HHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHS, 10 nHenens https://lesson.academy-
10 TOMOJIOTHYECKUH psil. AlleTHIICH — 1 content.myschool.edu.ru/04/10
NPOCTEUIINI IPEICTABUTEIh ATKHHOB
Bbruncrienus no ypaBHEHUIO0 XUMHUECKOM 11 nenens https://lesson.academy-
11 1
peakuuu content.myschool.edu.ru/04/10
12 Apenbl: 6eH301 U ToIyoJ. TOKCHYHOCTh 1 12 Henens https://lesson.academy-




apeHoB content.myschool.edu.ru/04/10

13 I'eHeTrueckas CBsI3b YIJICBOI0PO/IOB, 13 Henens https://lesson.academy-
MPUHAUISKAIIHNX K PA3JIMYHBIM Kilaccam content.myschool.edu.ru/04/10
[TpupoiHBIE KHCTOYHUKH YTIIEBOI0POIOB: 14 nenens https://lesson.academy-

14 MPUPOJIHBIN a3 U NOMYTHBIC HE(TAHBIC ra3bl, content.myschool.edu.ru/04/10
He(Th U IPOAYKTHI €€ TiepepaboTKu
[TpupoiHBIE HCTOYHUKH YTIIEBOI0POIOB: 15 nenens https://lesson.academy-

15 MPUPOJIHBIN a3 U OMYTHBIC HE(TAHBIC ra3bl, content.myschool.edu.ru/04/10
HeTh M MPOAYKTHI e€ epepaboTKH

16 KouTposnsHas paboTta 1o pasaeny 16 Henens https://lesson.academy-
«YTIIeBOIOPOIBI» content.myschool.edu.ru/04/10
[penenbHbIe 0JHOATOMHBIE CIIUPTHI: METAHOJT 17 nenens https://lesson.academy-

17
1 3TaHoJ. BogopoiHas cBsi3b content.myschool.edu.ru/04/10

18 MHOTr0aTOMHBIE CITUPTHI: ATUICHTITUKOIIb 18 Henens https://lesson.academy-
TIIMLEPUH content.myschool.edu.ru/04/10

19 deHOIT: CTPOCHUE MOJIEKYIIbI, (PU3NYECKHE U 19 nenens https://lesson.academy-
XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE content.myschool.edu.ru/04/10

20 Aunpaerupl: GopMalbIeruI U aleTalbIeTHI. 20 Henmens https://lesson.academy-
Aneron content.myschool.edu.ru/04/10

21 OHOOCHOBHBIE ITPEICIbHBIE KAPOOHOBBIE 21 menens https://lesson.academy-
KHCJIOTBI: MypaBbHHAs U YKCYCHAsI content.myschool.edu.ru/04/10

29 [MpakTrueckas padota Ne 2. «CBoiicTBa 22 uHepens https://lesson.academy-
pacTBOpa YKCYCHOM KHUCIIOThI» content.myschool.edu.ru/04/10

23 CreapuHOBast U OJICMHOBAsI KMCIIOTHI, KaK 23 "enens https://lesson.academy-
[IPEACTABUTENN BBICIINX KAPOOHOBBIX KHCIOT content.myschool.edu.ru/04/10

24 Mblj1a KaK COJIM BBICHIMX KapOOHOBBIX 24 nenens https://lesson.academy-
KHCJIOT, UX MOIOILIEE eHCTBUE content.myschool.edu.ru/04/10
CnosxxHble 3(pUpBI KaK TPOU3BOIHBIC 25 mepens https://lesson.academy-

25 KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOKHBIX content.myschool.edu.ru/04/10
3¢HupoB

26 XKupsl: ruaponns, npuMeHeHue, 26 nenens https://lesson.academy-

Onosioruyeckas POJIb KUPOB

content.myschool.edu.ru/04/10




VYrieBobl: COCTaB, KIacCH(UKAIIHS. 27 nepens https://lesson.academy-

27 Bakneiinme npeacTaBuTeNN: IIII0K03a, 1 content.myschool.edu.ru/04/10
¢bpykTO3a, caxapo3a
Kpaxmait u 11e/u1105103a Kak MpHpoTHbIS 28 Hemens https://lesson.academy-

28 1
TIOJIMMEPBI content.myschool.edu.ru/04/10
KonTposnsHas paboTta 1o pasaeny 29 "enens https://lesson.academy-

29 «Kucnopocozaepkaiiye opraHuuecKue 1 content.myschool.edu.ru/04/10
COCTHHEHHUS)

) 30 Henens https://lesson.academy-

30 AMUHEL: METHIAMHH H AHHHH 1 content.myschool.edu.ru/04/10
AMHHOKHCIIOTHI Kak aM(pOTEpHbIE 31 Henens https://lesson.academy-

31 OpraHUYEeCKUE COSTUHEHHUS, UX 1 content.myschool.edu.ru/04/10
ouonornyeckoe 3HaueHue. Ilentuant
benku kak mpupoHbIE BEICOKOMOJIEKYIISIPHBIC 32 Henens https://lesson.academy-

32 1
COCIMHCHHUS content.myschool.edu.ru/04/10
OCHOBHBIE TIOHATHS XUMHH 33 Henens https://lesson.academy-

33 . 1
BBICOKOMOJIEKYIIIPHBIX COCTHHEHUI content.myschool.edu.ru/04/10
OCHOBHBIE METO/IbI CHHTE3a https://lesson.academy-

34 BBICOKOMOJIEKYIIIPHBIX COCTUHCHHU. 1 34 nenens content.myschool.edu.ru/04/10
[TnacTMacchl, KayqyKHd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34




11 KJIACC

Koimuec Jlara usy4yenus
Nen/n | Tema ypoka ;F{BO ] BgeKT[:)};HM:HI::q)pOBmeM
aco Iian DaKTHYECKH oopasoBated ¢ Peeype
XUMHUYECKUH 37IeMEHT. ATOM. DJIeKTPOHHAsI https://lesson.academy-
1 1 1 Henens
KOH(HUTypalrs aTOMOB content.myschool.edu.ru/04/11
[Mepuoauueckuii 3akoH u [leproandeckast 2 Henens https://lesson.academy-
9 crcTeMa XUMHUYECKUX 3eMeHToB /1. 1. 1 content.myschool.edu.ru/04/11
MeHieneeBa, UX CBSA3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MECHEHHS CBOHCTB 3 Henens https://lesson.academy-
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUH 110 content.myschool.edu.ru/04/11
3 rpynnam M rnepuojaM. 3HauyeHue 1
MEPUOJMUCCKOTO 3aKOHA M CHCTEMBI
xuMudeckux daemenToB .. Meneneena B
pa3BUTUHU HAYKU
Crpoenue BerecTBa. XUMHUYECKas CBS3b, €€ 4 Henens https://lesson.academy-
4 BH/IbI; MEXaHU3MbI 00pa30BaHKsI KOBAJIEHTHOMN 1 content.myschool.edu.ru/04/11
cBsi3u. BoopoiHas cBsi3b
BajeHTHOCTB. DJIEKTPOOTPHIIATEIIEHOCTb. 5 menens https://lesson.academy-
5 Crenenp okuciieHud. BemecTsa 1 content.myschool.edu.ru/04/11
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHSI
ITousiTHE 0 AMCIEPCHBIX cUcTeMaX. MICTUHHBIE 6 Hemens https://lesson.academy-
6 1 KOJUTOMIHBIE PacTBOPBL. MaccoBast H0JIst 1 content.myschool.edu.ru/04/11
BEIIIECTBA B PACTBOPE
Kraccudukariyst 1 HOMEHKIATypa 7 venens https://lesson.academy-
7 HEOpPraHU4eCKuX coeqHeHui. ['eHeTnueckas 1 content.myschool.edu.ru/04/11
CBSI3b HEOPTaHMUYECKUX BEIIECTB, PA3THUHBIX
KJIaCCOB
8 Knaccudukarus XuMHIECKUX peaklnui B 1 8 Henens https://lesson.academy-
HEOPraHU4eCcKOi U OPraHNueCcKO XUMHUH. content.myschool.edu.ru/04/11




3aKOH COXpPaHEHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SJHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

9 CkopocTtb peakiun. OOpaTuMbIe peakKiuu. 9 nemenst https://lesson.academy-
XUMHYECKOEC PABHOBECHUE content.myschool.edu.ru/04/11
[MpakTrueckas padota Ne 1. «Bnusaue 10 Hepens https://lesson.academy-

10 pa3uyHbIX (PAKTOPOB HA CKOPOCTH content.myschool.edu.ru/04/11
XUMHUYECKON PEAKIIUN»

DnekTposuTHYecKas auccormanys. [lonstue o 11 Hepens https://lesson.academy-

11 BOIopoIHOM TIokazatene (pH) pactBopa. content.myschool.edu.ru/04/11
Peaxun nonnoro oomena. ['maponms
OpPraHMYeCKUX U HEOPTaHHUECKHUX BEIIECTB
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. 12 Henens https://lesson.academy-

12 [ToHsTHE 00 ANIEKTPOJIH3E PACIUIABOB U content.myschool.edu.ru/04/11
pacTBOPOB COJIEH

13 KonTponsHast paboTta 1o pasaeny 13 nenens https://lesson.academy-
«TeopeTnyecKre OCHOBBI XUMUN» content.myschool.edu.ru/04/11
Mertaisl, ux nojoxenue B [leproauueckoi 14 nenens https://lesson.academy-

14 CHCTEME XUMHUECKUX 3ieMeHToB J1. 1. content.myschool.edu.ru/04/11
MeHneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.

OO6mume GpuznIecKre CBOMCTBAa METAIOB

15 CrutaBbl METAJIOB. DIEKTPOXUMHUYCCKHM PSIJT 15 nenens https://lesson.academy-
HAIPSHKCHUI METAUIOB content.myschool.edu.ru/04/11
XUMHYECKUE CBOMCTBA BAKHEUIIIMX METAJLIIOB 16 Henens https://lesson.academy-

16 (HaTpHii, KaJIni, KaJbIHi, MAarHUH, aJTFOMUHHI) content.myschool.edu.ru/04/11
U UX COEOUHEHNN

17 XUMHYECKUE CBOMCTBA XpOMa, METH U UX 17 nenens https://lesson.academy-
COEMHEHUI content.myschool.edu.ru/04/11

18 XHUMHUYECKHE CBOMCTBA IMHKA, JKeJIe3a U UX 18 Henens https://lesson.academy-
COETMHEHUI content.myschool.edu.ru/04/11

19 [Ipaktuyeckas pabora Ne 2. "Pemenue 19 nenens https://lesson.academy-

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC

content.myschool.edu.ru/04/11




«Metamas"

Hemerasibl, ux nonoxxenue B [lepuoamueckoit 20 nepens https://lesson.academy-

20 CHCTEME XUMHUECKUX 3eMeHToB /1. U. content.myschool.edu.ru/04/11
MemnienieeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB
dusnyeckue cBOCTBa HEMETAILIOB. 21 vepens https://lesson.academy-

21 AJIOTpOIMS. HEMETAIJIOB (HA IPUMEpe content.myschool.edu.ru/04/11
KHCJIOpoJia, cephl, hochopa u yriepoaa)

29 XMMHYECKHE CBOMCTBA rAJIOTCHOB, CEPhI M UX 22 uHepens https://lesson.academy-
COCIMHCHU I content.myschool.edu.ru/04/11

23 XuMHUUecKue CBOMCTBa a30Ta, hocodpa u ux 23 "emens https://lesson.academy-
COCIMHCHU I content.myschool.edu.ru/04/11

24 XWMHUUECKHe CBOWCTBA yriiepo/ia, KpeMHUS U 24 nenenst https://lesson.academy-
UX COCTMHEHUI content.myschool.edu.ru/04/11

o5 [TpuMeHeHre BaXKHEHIIIMX HEMETAIIOB U X 25 Henens https://lesson.academy-
COCIMHCHU I content.myschool.edu.ru/04/11
O060011IcHIE U CHCTEMATH3aIUs 3HAHUH TI0 26 Hemens https://lesson.academy-

26 teme «HemeTamib. BI)I‘II/ICJICHPIHvHO content.myschool.edu.ru/04/11
YpaBHEHHSIM XUMHUYCCKUX PEAKIHI U
TEPMOXUMHUYECKHE PACUETHI
ITpaktuyeckas pabora Ne 3. «Perenue 27 uenens https://lesson.academy-

27 SKCIIEPUMEHTAIBHBIX 3a/1a4 [10 TEME content.myschool.edu.ru/04/11
"Hemerassl"»

28 KonTpoinsHast paboTa 1o TemaMm «MeTauibi» | 28 Hemens https://lesson.academy-
«Hemerammsi» content.myschool.edu.ru/04/11

29 Heopranudeckue v OpraHnyecKue KUCIOTHI. 29 "enens https://lesson.academy-
Heopranudeckue v OpraHn4eckre OCHOBAHMUS content.myschool.edu.ru/04/11
AMboTepHbIE HEOPraHUYECKUE U 30 Henens https://lesson.academy-

30 OpraHuveckue coeanHeHus. [ eneTrnueckast content.myschool.edu.ru/04/11
CBSI3b HEOPTaHMUYECKUX U OPraHUIECKUX
BCILIECTB

31 Ponp xumuu B o0ecrieueHuu 3KOITOTUIECKOM, 31 nenens https://lesson.academy-

3HepreTquCKOﬁ U IHIIEBOM 6630H3.CHOCTI/I,

content.myschool.edu.ru/04/11




Pa3BUTHUH MCIUITUHBI

[pexncraBnenus 06 OOMIMX HAYYHBIX 32 Hepens https://lesson.academy-
32 MPUHIMIIAX TIPOMBIIIICHHOTO TTOJTyYeHHSI 1 content.myschool.edu.ru/04/11
BaKHEHUINX BEIIECTB
33 "enens https://lesson.academy-
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB 1 content.myschool.edu.ru/04/11
34 nenens https://lesson.academy-
34 XHMHA 1 310POBKE HENOBCKA . content.myschool.edu.ru/04/11
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., OOmecTBO ¢ OrpaHHYEHHOW OTBETCTBEHHOCTHIO
«IPODAy; Akimonepnoe oo6mectBo «M3narensctBo «lIpocBemenne»

» Xumus, 10 xnace/ I'abpuensa O.C., Octpoymos WU.T'., Cnagkos C.A., AKIHOHEPHOE
obmectBo «M3natenscTBO «lIpocBenienne

» Xumus, 11 xmacc/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «IIpocBenienner

» Xumus, 11 xnace/ I'abpuensa O.C., Octpoymos WU.T'., Cnagkos C.A., AKIHOHEpHOE
oburectBo «M3narensctBo «lIpocBemenue»

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. https://lesson.academy-content.myschool.edu.ru/04/10
2. https://lesson.academy-content.myschool.edu.ru/04/11



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/11

JInct koppexkuun padoyeii nporpaMmmsl

Jlara (Homep) [IpnurHa koppekuuu (3ameHa ypoka, JloxymeHT o
ypOKa, ypoOKa, 00JI€3Hb YUUTENs, IPa3AHUYHBIN ICHb, IIPOBEJICHUU
KOTOPBIN KOTOPBIN OTMEHA 3aHSTUH N0 MPUKA3y U T.1.) koppekuuu (Ne
Tpedyer COJICPIKHUT MpHKa3a, jaara

KOPPEKLIHH | KOPPEKIMIO IIpHUKa3a)




