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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUs (eaepalbHONW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«Xumus» B oOpaszoBarenbHbIX opranu3anusx Poccuiickoit ®enepanuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJIOB K pa3pabOTKe MporpamMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeruu 0O0y4eHHusl, BOCOUTAHUS U Pa3BUTHUS OOyJaroMIMXCsl CPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€Jied, COJEpXKaHUs, pe3yJabTaroB OOydeHus u
TpeOOBaHMI K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM 4YacThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STallOM peaju3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphl
YeloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBBIO U
MpUpOAHON cpere. Peanusyercs xuMuueckoe o0pazoBaHue 00ydaromMuXcsi Ha YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COJEpPKaHHUE U TOCTPOEHUE
KOTOPOIr'O OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4€HHUs B MO3HAHUM MPUPOJIBI M B MAaTEpHAIbHOM *KHU3HU OOLIECTBA, A TAKXKE C YUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 2JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyl0 pojb B COBPEMEHHON
IUBWIM3AIIMN, B CO3JaHUM HOBOW 0a3bl MaTepuabHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE INOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpA, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoneicTBYs C JpyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCTbl0 MHMPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOIO TpyAa MU
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HallpaBlieHa Ha PELICHHE INI0OANIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBEUeCTBA — CBIPbEBOM, 3HEPreTHYECKOM, MUIIEBON, 3KOJIOIMYECKOW O€30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBUM ¢ OOmIMMM LEISIMM U NPUHLUIAMM CpelHero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY OOYyYarolUXcs, HEOOXOOUMYIO UM JUis
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
XuMus» 1 «OO011asi 1 HeOpraHUYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKITIOUEHHEM
3HaHUH U3 00lIel XMMHM) U OopraHndeckoi xumuu. GopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4CHUHU TMpeaMeTa 00ecreunBaeT BO3MOXHOCTh PACCMOTPEHHsI BCETO0 MHOT000pa3us
BEIIECTB HA OCHOBE OOLIUX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHES» COPMHUPOBAHA B MPOTPAMME TI0 XMMHH Ha OCHOBE CHCTEMHOTO TIOJIXO0Ja K U3YU4EHUIO
yu4eOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCA B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMUPOBAHHBIC Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHS TEPBOHAYAILHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCcs MPEIOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HAQYEHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O Ba)KHEHIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu  COJAEpKaHUs, HUMEKLIUMU
KYJIbTYpOJOTUYECKAM W TIPUKIQAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHH, MOMOTAlOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
VMHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIENOBATENbCKUX 3a4ad. B memoM coxepkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN ITyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUAJIOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaloT (OPMHUPOBAHHE YHHBEPCAJIbHBIX YYEOHBIX JIEHCTBUHN, UMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, TakK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO TpHu3HAETCs (OPMUPOBAHME OCHOB XHMHUYECKOM HAayKM Kak 0OJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONIPENICTICHUIO LIeJIeH U3YUYEeHUS TIPEIMETA SABJISIETCS BIIOJHE ONPABIAHHBIM.

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



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSITHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHWMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHUe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIICCTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHEC YMEHUW U CHOCOOOB [IESATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO HKCIEPUMEHTa, COONIOACHWEM TPaBMII  Oe30MacHOTro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepikarenpHas XapakTepUCTUKA [EJIeH W 3a7a4 U3ydeHUs MpeaMera B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMU
B cHCTeMe cpemHero ooOmero oOpasoBaHusi. CerojgHs B TNPENOJaBaHUU XUMHH B OOJbIIeH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWN, a (PYHKIIMOHAIHHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KM3HU JIIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBiI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanranus  OOyJaloImUXCcsl K  YCIOBUSAM  JUHAMHUYHO  Pa3BUBAIOMIETOCS  MUDPA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWUU XUMHH, a TAKKe IJIS OLIEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATHBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTH B TyMaHUCTHYECKOW HaIPaBJICHHOCTH
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOOUMOCTH OEpEKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 001acTi «EcTecTBeHHO-HAaYUHbIE TPEAMETHI.



OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COILEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA
TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€ ocHOBHBIE TOJOXeHUs. CTpyKTypHbIE (OPMYJIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COSAMHEHUSX — OJJUHAPHBIE U KPAaTHbIE CBS3H.

[IpencraBnenne 0  KiIacCHpUKAIMKM  OpraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHM (cucreMaTudeckas) U TpHUBHAJIbHbIE HAa3BaHUS BAKHEHIIMX
IIPEICTaBUTENIEN KI1aCCOB OPraHUYECKHUX BEILECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
o0Opa3liaMu OpraHMYEeCKUX BEILECTB M MaTepHalaMHM Ha UX OCHOBE, MOJICIIMPOBAHHE MOJEKYI
OpraHMYECKUX BEILECTB, HAONIOJIEHHE U OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHE).

Yraesonopoasl
AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psAx. MeTaH M 3TaH — MpocCTeHimne

MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MUEeCKHMe M XUMHYECKHE CBOWCTBAa (peakiuHu 3aMelleHus u
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/IE, MOTYYE€HNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUYECKHI pAl. DTWIECH U MPONWIEH — MPOCTEUIINE
MIPE/ICTAaBUTENIN AJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBONCTBa (peakiuu THAPUPOBAHUS,
rajJlor€HUpPOBAHUS, TUAPATALIUH, OKHCICHHS U TIOJMMEPU3ali1), NOJy4eHUE U IPUMEHEHHE.

Anxamuenbl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOMcCTBA (peakuus moaumepu3anun). [lomydeHne CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHU psiaA. AIETHICH —
MPOCTEHINNIA TTPEACTaBUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XUMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKME M XUMHUYECKHE CBOMCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHuUpo8anus U HUMpoB8aHus), noayiexue u
npumeHnenue. TOKCHUYHOCTH apeHOB. ['eHeTHueckas CBA3b MEXAY YIJIEBOJOPOIaMH,
MPUHAUISKAITUME K Pa3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOUHUKU YTIIeBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble He(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

9KCHepI/IMeHTaJ'II>HbIe MCTOAbI U3YUCHUSA BCHICCTB U HUX npeBpameHI/Iﬁ: O3HAKOMIJICHHEC C
o6pa3uaMH IJ1aCTMAacCC, Kayd4yKOB U PE3HHbI, KOJUICKITUN ((HC(I)TB» u ((YFOJ'IB)), MOACIUPOBAHUC
MOJICKYJI YTJICBOAOPOAOB W TaJIOTCHOIIPOU3BOJHBIX, IIPOBCACHUC IPaKTHYECKON Da6OT]':>I:
IMOJIYYCHHEC 3THJICHA U N3YUCHUC CTO CBOMCTB.

Pacuérnpie 3amaun.

Brrunciaenus mo YpPaBHCHHUIO XUMHYECKOMN pcaKknuun (MaCCLI, 06’béMa, KOJIMYECTBA
HCXOJHOI'0 BCEIICCTBAa WM IIPOAYKTAa PCAKIUH II0 HU3BCCTHBIM MacCCeE, 06’béMy, KOJIMYCCTBY
OZIHOT'O U3 MCXOAHBIX BCIICCTB UJIM MMTPOAYKTOB peaKHI/II/I).

Kucsiopoacoaep:kaiye opraHudeckne coeTnHeHnst

Hpe,[[eJ'ILHLIC OIHOATOMHBIC CIIUPTHI. MeTraHol M ATaHOI: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u
XHMHUYECKHE CBOICTBa (pCaKI_II/II/I C AaKTHUBHBIMH MCTAJJIaMH, T'aJIOTCHOBOJOPOJAaMHU, FOpCHI/IC),
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npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpPraHu3M 4eJIOBeKa.

MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aUMOAEHUCTBHE CO IIEJTOUYHBIMU METAJUIAMH, KAUECTBEHHAs pEaKLIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uesnoBeka. lIpuMeHeHue riaunepuHa U
ITUJICHTJIUKOJIS.

@eHoJI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpaerunbel U kemouwvl. DopManmpIaerui, aueTalbIACTUNl. CTPOCHHUE, (U3HYECKHE U
XUMHUYECKHME CBOWCTBA (pEaklMM OKHUCJICHUS U BOCCTAHOBJICHMS, KaYECTBEHHBIC PEAKIIHH),
MOJTy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsE U YKCYyCHash KUCJIOTHI:
CTpOoeHHe, PU3NUECKHe U XUMHUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE /Il Kjlacca KUCIOT, PeaKIus
sTepuduKalMK), TOoJydeHne | TmnpuMeHeHue. CTeapuHOBasT W OJIEMHOBAsT KHCJIOTHI Kak
HpeHCTaBI/ITCJ'II/I BBICIIINUX Kap6OHOBI>IX KHCJIIOT. MI)IJ'Ia KaK COJIX BBICIIIUX Kap6OHOBI)IX KHCIIOT,
HUX MOJOIIee JeHCTBHE.

CrnosxHble 2pUpbI Kak MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBo 0B (MOHO-, TU- U TIOJIMcaxapubl). [ Toko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHE U XMUMHUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XJCHHE B MPUPOJIE,
IIpUMEHeHHe, Onosorudeckas poJib. Porocunre3. PpykTo3a Kak U30Mep IIFOKO3BI.

Kpaxman u nemmonosa kak npupoanbsie noaumepbl. CTpoeHne KpaxMaia U LEeUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKCIepUMEHTATbHBIE METOABI HM3YYCHHUS BEIIECTB W WX NPEBpAIlCHHIA: IMPOBEACHUE,
HaOJIO/ICHUE W ONHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIHPTOB, KAaYeCTBEHHBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBue rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(ll), B3ammoneiicTBue
Kpaxmajia C HOJOM), IPOBEACHUE IIPAKTUYECKOH pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTBIL.

PacuérHbie 3a1aun.

Bbrunciienusi 1Mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIEeCTBA WJIM MPOJYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM TIPOJIYKTOB PEAKIIUH ).

A30TcoaeprKalme OpraHuIecKUe CoOeNHEHHSI.

AMHWHOKHCIIOTBI KaKk aM(OTEpHbIE OpraHMYecKue coenuHeHus. Dusudeckue U
XMUMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha TpuMepe TIJIHMIKHA). buojoruueckoe 3HauCHHUE
aMuUHOKHUCIOT. [lenTumpt.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTHUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBa OEIKOB: TUAPOIM3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.

DKcTepUMEHTAIbHBIE METOJIbI M3YUEHHUsl BEIIECTB M WX MpEeBpalleHUIl: HaOMOJIeHUE U
OTMCAaHHE JEMOHCTPAIMOHHBIX ONBITOB: JEHATypalus OENKOB IMpPU HArpeBaHUM, IIBETHBIC
peaxiuu OeIKoB.

BricokomoiieKyJIsIpHbIE COeIMHEHHS



OcCHOBHbBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb IOJIMMEPHU3alMU, CPEIHAs MOJEKyasipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3aLUs U TOJIUKOHICHCALINSL.

SKCHepI/IMeHTaJIBHbIC MCTOAbI U3YUCHUSA BCHICCTB U HX HpCBp&H.ICHHFIZ O3HAaKOMIJICHHEC C
o6pa3uaMH MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d MU M3ydeHUU opraHmyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX NOHSATHM, Tak U
ITOHATHH, SBIIIOIIMXCS CUCTEMHBIMH JUISl OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHA: SBJICHUE, HAy4YHbIH (aKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(dukanus, TMNePUOTUIHOCTh, HAOIIOJICHUE, WU3MEPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uka: MaTepus, SHEPTHs, Macca, aTOM, dJIEKTPOH, MOJIEKYJa, JHEPreTUYECKUN YPOBEHb,
BEIIECTBO, T€JO, 00BEM, arperaTHOEe COCTOSIHHUE BEUIECTBa, (PU3NYECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOMEH BemeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, XKHUPHI, PepMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIaeMbIE, TOTUIUBO, PECYPCHI.

Texuonorns: MUIICBBIC MPOAYKTBI, OCHOBBI PAlIMOHAJIBHOI'O IMUTAHUA, MOIOIIUE CPEACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHE IMPETIapaThbl, MaTCpUaJibl U3 HCKYCCTBCHHBIX N CHHTCTUYCCKUX
BOJIOKOH.

11 KUIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI XUMHUH
XUMHUYEeCKUH dieMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHepreTUYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHus: JIEKTPOHOB MO0 OpOUTAJsIM B aTOMaxX 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuoguueckass cucrema xuMuueckux osnementoB 1. .
MenneneeBa. CBs3b NepuOAMYECKOT0 3akoHa u [lepuoanyeckoil CHUCTEMBI XHUMHYECKHX
anementoB [[. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
[0 TpyInaM U neprojaM. 3Hau€HHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKU.

CrpoeHue BelecTBa. XUMHUYECKas CBSI3b. BUABI XUMHYECKOW CBsI3UM (KOBaJEHTHAs
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DNeKTpOOTpULATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI 1 AHHOHBI.

BemecTBa MOJIEKYIAPHOIO U HEMOJIEKYISPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA BELIECTB OT TUIA
KPUCTAJUTMYECKOMN PEIIETKHU.

[ToHATHE O AUCTIIEPCHBIX cUcTeMaX. MICTMHHBIE U KOJITIOUAHBIE pacTBOPBL. MaccoBas 10
BEILIECTBA B PaCTBOpE.

Knaccugpukamuss HeopraHuueckux coeauHeHuni. HoMeHkiaTypa HeOpraHMYECKHX
BelllecTB. ['eHeTHyecKass CBs3b HEOPraHWYECKHUX BEILECTB, IMPUHAMICKANUX K PA3IUYHBIM
KJIacCaM.



Xumnueckas peakuus. Kriaccupukanuss XMMUYECKHMX PEAKIUH B HEOPraHUYECKOW W
OpraHMYECKON XMMHUU. 3aKOH COXPaHEHMsI MACChl BEILLECTB, 3aKOH COXPAaHEHMsI U IIPEBPALLECHUS
SHEPIUH IIPU XUMHUYECKUX PEAKIMIX.

CkopocTh peakinuu, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (akTopoB. OOpaTUMbIe pEaKIUH.
XuMudueckoe paBHOBECHUC. q)aKTOPBI, BJIMAIOIIMC Ha COCTOAHHMEC XUMHYCCKOI'O pPABHOBCCHA.
[Ipunnun Jle HlaTense.

Onexrponutnueckas auccouuanus. CuibHble W ciladble 21eKTpoiuTbl. Cpena BOJIHBIX
pacTBOPOB BEILECTB: KHUCIIasl, HEMTpallbHAasl, HIEIOYHAs.

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC pCaKknuu.

DKCIepUMEHTAJIbHBIE METOJbl M3Yy4YEHHUS BELIECTB M UX IPEBpAIICHUN: JEMOHCTPALIUS
tabmui «llepuonnueckas cuctema xumuyeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJenell KpPUCTANIMYECKUX pEIETOK, HAOMIOJeHHEe M ONHCaHuEe JEMOHCTPALMOHHBIX U
71a00paTOpPHBIX OIBITOB (pa3joXkKeHHe MEePOKCHAa BOJIOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OTIpeJIeNIEHUE Cpe/ibl PaCTBOPOB BEIIECTB C MOMOIIbIO YHHUBEPCAILHOTO WHIMKATOpA, PEaKIUU
MOHHOTO OOMEHa), MPOBEACHHUE MPaKTUUYEeCKONH paboThl «BiusHue pa3nuuHbIX (AKTOPOB Ha
CKOPOCTh XUMHUYECKOU pEaKIIun.

PacuérHbie 3agayn.

Pacuérel o ypaBHEHUAM XMMHUYECKHX PEAKLINN, B TOM YHCIIE TEPMOXUMUYECKHE PACUETHI,
PacU€ThI C UCIOJIB30BAHUEM NOHATHS «MACCOBAs JOJIS BEIIECTBAY.

Heopranunueckast xumus

Hemeramnel. Ilomoxxenue HemeramoB B Ilepuoanueckoin cuCTEME XMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTH CTpPOCHHS aToMOB. DHU3WUYECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BaXHEHIIUX HEMETAJIOB (TaJIOTE€HOB, CEphl, a3oTa, docdopa,
yriaeposia ¥ KpeMHUS) U UX COSTMHEHHUH (OKCHIOB, KACIOPO/ICOACPIKAIINX KHCIIOT, BOJIOPOTHBIX
COCTMHCHUI).

[IpumeHeHne BaKHEUIINX HEMETAIJIIOB U UX COCAMHEHUN.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucTeMe XMMHAYECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayjioB. OOmiue
¢uzuveckue cBoiicTBa MeTayioB. CIIaBBI METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAIOB (HATpPHWM, KalWd, KaJbIMH, MarHuw,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O6H_[I/Ie CIIOCOOBI MOJIYYCHUS MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1IJIOB B 6LITy U TCXHHUKCE.

9KCHepI/IMeHTaJ'II>HbIe MCTOAbl H3Y4YCHUA BCHICCTB W HUX npeBpameHI/Iﬁ: HN3Y4YCHUC
KoJuleKIuu «MeTalibl U CILJIaBBI», 06pa3u013 HCMCTAJUIOB, PCHICHHUC OJOKCIICPHUMCHTAJIbHBIX
3aj1a4, Ha6J'IIOI[CHI/IC u OIIMCAaHUC JACMOHCTpPAlIMOHHBIX n na6opaToprlx OIIBITOB
(BSaHMOﬂeﬁCTBHC I'maApoKCHuJia aJIllOMHUHHA C PACTBOPAMH KHCJIOT H menoqeﬁ, Ka4CCTBCHHBEIC
PCaKIMKU Ha KaTHUOHBI MeTaJ'IJ'IOB).

Pacuérnpie 3amaun.

Pacuérel Macchl BelecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYacTBYIOUIMX B pEaKIMM BELIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMHU, €CIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMuA M )KH3Hb

Ponp xuMuu B 00ecriedeHnr SKOJOTHYECKON, SHEPTeTHYECKOW M MUIIEeBOH 0€30TacHOCTH,
pasButuu MeauuuHbl. [IOHSATHE O HayyHBIX METOJAaxX IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuuu.



[IpencraBnennst 00 OOMMX HAYYHBIX NPHUHIWINAX [POMBIIUICHHOTO IOJY4EHUS
Ba)XHEUIIINX BEIIECTB.

UYenoBek B MHpe BEIIECTB M MAaTEpPHAIOB: BAXKHEHMILNME CTPOUTEIIBHBIE MaTEPHUAIbI,
KOHCTPYKLIMOHHBIE MaTepHabl, KPacCKH, CTEKJIO, KEpaMMKa, MaTepHallbl Ul DJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPTaHUYECKUE ¥ MUHEPAIbHBIC yI00pEHUSI.

XuMHST W 3]I0pOBbE YEJIOBEKA: MpPaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENApPaTOB,
MpaBmIa 0€30TMaCHOTO UCTIOIB30BAHUS TPEIAPATOB OBITOBOM XHMHH B MOBCEAHCBHON KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MpH U3y4eHHH OOIIEeH M HEOPraHUYeCKOW XMMHUHU B
11 xmacce OoCyIIeCTBIISICTCS Yepe3 MCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA,
TaK U MOHATHUM, SBISIOUIUXCA CUCTEMHBIMU JUIS OTJENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuiue ecTecTBEHHO-HAy4YHblE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJu3,  CHHTE3,  KiIacCUpHUKauus,  IMEePUOAMYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, SBICHHUE.

®uznka: Marepusi, dHEprus, Mmacca, aToM, 3JEKTPOH, NMPOTOH, HEUTPOH, MOH, W30TOI,
PaZvo0aKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMUHbI, 0OMEH BELIECTB B OPraHU3Me.

['eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIaeMbIe, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKasi  MPOMBIIIJIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIICTBEHHOE IPOU3BOJICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHANIOB, AJIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMEI 110 XUMHNA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA
JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYYarOUTUMHCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hay4Ho-MeToM4eckoii OCHOBOW Ui pa3padOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOECHMs IpeaMmeTa «XHUMMs» Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs
BbIJICJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHUI JINYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCSl PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pPE3Yy/IbTAaThl OCBOEHHUS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOM ¥ BOCIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOlIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUJIaMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT CPOPMHPOBAHHOCTh
OMbITa MO3HABATEIbHON M MPAKTHUUECKOW [JESITENbHOCTH OOydaroluxcs M0 pealu3aluu
IIPUHATBIX B O0LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YJaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX NPaB U 00A3aHHOCTEH, YBAXKEHUS K
3aKOHY U NPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBbHBIX HOpPMax M IpaBHJaX MEXKIMYHOCTHBIX OTHOUIEHHH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M [T03HABaTEIbHbIX 33J1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH J€ATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOLIEHHUS K HCTOPUYECKOMY M HAydYHOMY HACJEIUI0 OTE€YECTBEHHOM
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 00JACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HayKH €CTh Pe3yJbTaT JUINTENIbHBIX HaOMIOJCHUMH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTepeca M IO3HABaTEIbHBIX MOTHMBOB B TMOJYYEHMH M TIOCIEIYIOIIEM aHalu3e
nHGOpMAIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;
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CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEJACHUE M IMOCTYNKH CBOMX TOBAPHILEH C NO3MIMUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI HWHIMBUIYAJILHOTO M KOJUIEKTMBHOTO 0O€30TacHOTO
MOBEJICHUS B CUTYAITUSAX, YIPOKAIOIINX 3/I0POBBIO U )KU3HU JIOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOMW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I111€CTBEHHO IMOJIE3HOM, TBOPUYECKON U APYTUX BUIAX JIEATEITBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCCUuil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPHMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynaymieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBA;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLIUATIBLHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIIONB30BAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBHUIl, MPUHOCSIIMX BpEJ OKpYXKarollel HmpUpOJHOHN cpene,
YMEHHSI TPOrHO3UPOBATh HEOJIAroNmpUSTHBIE SKOJIOTMYECKHUE IMOCIEICTBUS MPeApUHUMAEMbIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHOM MPaKTUKE, CIOCOOHOCTH ¥ YMEHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CrenuUKA XMMUM Kak HayKd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUMHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEpPHOCTEU M
pelieHny mpoosieM COXpaHeHHUs TPUPOJTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKON, TMHUIIEBOM H DKOJOTHUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
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o0ecreyeHnn YCIOBHI yCIEITHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4iieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAy4YHOM TIPAMOTHOCTH: IIOHMMAaHUS CYyIIHOCTH METOJOB II0O3HAHUS,
UCTOJBb3YEMBbIX B €CTECTBEHHBIX HayKaxX, COCOOHOCTH HCIIOJIb30BATh MOJydyaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHbIX (PAKTOB U MMEIOIIMUXCS ITaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

HHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpPbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHMW IO XUMHHM B COOTBETCTBUHM C JKMU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaTbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero oOmiero 00pa3oBaHus BKIFOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexmpeMeTHbIE) 0OlLIeHaYYHbIE TOHSTHS, OTPAXKAOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOJ0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEUICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCiel0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcalibHble  ydyeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIE), obecreunBaronue (HopMupoBaHue (PYHKIIMOHATHLHOWM TPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JatoLuXcs;

CIOCOOHOCTh ~ OOy4aloOIIMXCS  MCMOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble Yy4deOHbIE ICWCTBHUS B I03HABATEIBHOW U
COLIMANILHOM MPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKAlOT OBJIAJCHHUE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiageHHe YHMBePCAJIbHBIMH YUeOHbIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh U aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTth;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHM W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BATh
COOTBETCTBYIOIIME MOHSITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIeCcCe MO3HAHUS, UCIMOJb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MOJeIH, MpeoOpa3oBbIBATh MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHuueckas ¢GopMmyna, YpaBHEHHE XUMHUYECKON pEakIuu — TMpU pElIeHHd Y4eOHBIX
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MO3HABATENBHBIX W MPAKTUYECKUX 33/a4, MPUMEHSATh Ha3BaHHBIC MOJICIbHBIC IMPEICTABICHHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYCCKUX PEAKITUH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKIINH;

dbopmynmupoBaTh IEMTM M 3aJaud  HCCJIEIOBAHUS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBHI
11t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIEcca, CaMOCTOSITEIEHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUYECKOM MCCIEI0BATENbCKOM U IMPOEKTHOM JeSTeNIbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX WHGOpMANMK (HAYIHO-TIOMYJISIPHAS
TUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB W (OpPM TMpelncTaBieHUs, KPUTHUECKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMymHpOBaTh 3aNMpOChl W TPUMEHATH PA3IUYHBIE METOJIBl TPH TIOMCKE W OTOOpe
uHpopmalny, He0OXOAUMOM /IJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BAaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAIBHYIO (OPMY MpeacTaBiIeHUsS HHPOPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa Mpu paboTe C XUMHUYECKOU
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((DU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, aO0OpEeBUATYpBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOIPOCHI [0 CYILIECTBY OOCYXIaeMOW TEMbI B XOJi¢ AHAJOra W/WIKM JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (OPMYIUpPOBaTh CBOM MPEAJIOKEHUS OTHOCHTEIHHO BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3EHTAIeil pe3yJabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XUMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIETOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoekTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJabTaTaM IPOBEAEHHBIX
UCCIIEeIOBAHUI MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJsITUBHBIMH 1ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO IMO3HABATENBHYIO NEATEIbHOCTb,
ompenenss e€ Ienu M 3aJaud, KOHTPOJHUPOBATh M MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACWCTBUI MPH BHITIOJHEHUH YU4EOHBIX M HCCIENOBATENbCKUX 3ajad,
BBIOMpaTh Hanbonee 3(hPeKTUBHBIN cOCO0 MX pEeIeHHs ¢ YUETOM TMOJIyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI
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10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckasi XUMUsD) OTPaXKaroT:

cOPMHUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAayYHOW KApTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SBJICHHUA TPHUPOIBLI, B (HOPMUPOBAHUU
MBIIUICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIAMMOW s
pEelIICHHsS TPAKTUYECKUX 3a7ad W JKOJOTHYCCKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JICKTPOHHAsT 000JI09YKa aTroMa, MOJIEKYJIa, BAJICHTHOCTB,
AJIEKTPOOTPHUIIATEIILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaméHHas), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICpOJHBIA  CKEJIeT,
(GYHKIIMOHATBHAS TPYIIA, PagUKal, W30MEpHs, W30MEPbl, TOMOJIOTHYECKUN pPsl, TOMOJIOTH,
YTIIEBOJAOPOIBI, KUCIOPOA M a30TCOJICPIKAIIUE COCTUHEHUS, MOHOMEp, TIOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHCHHSI); TCOPHUHU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHHISCKUX
BemecTB A. M. BymiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUHU; MHPOBO33PEHUCCKHE 3HAHWS, JICKAIHNE B OCHOBE TOHUMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHHYECKUX BEIIECTB B OBITY
Y TIPAKTHYECKOH JIeATETbHOCTH YeIOBEKa,

c(OPMHUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHBIC MPU3HAKH MOHSATHH, YCTAaHABINBATH
WX B3aUMOCBS3b, UCIIOJIE30BATh COOTBETCTBYIOIIUE TIOHITHS TP OMTMCAHUK COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHUU HCHOJb30BaTh XUMHUECKYI0 CHUMBOJUKY JJISi COCTaBJICHHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHO) (GOpMyST OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX peakUWi, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpraHMYeCKHUX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUI yCTaHABIUBATH MPUHAAICKHOCTh U3yYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymmne COeAUHEHUN
(YyrneBoJgopoJipl, KHUCIOPOJ M  a30TCOJAEpIKAllhe COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHus 10 cuctemarudeckoit HomeHkiatype (IUPAC), a rtaxke
MPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJICH, STHJICHIJIUKOJb, TIULEpUH, (PeHosd, QopManbIerui, aneTaibAeruja, MypaBbHHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTE€apUHOBAs KHUCIIOTa, TJIOK03a, PPYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUJIBI XUMUYECKOM CBS3H B OpPraHMYECKHUX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHHUS OPraHu4eCKHUX
BemecTB A. M. ByriepoBa [uist 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUN XapaKTepuU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIACCOB OPraHHUECKUX BEIIECTB
(MetaHn, STaH, JTWJIEH, MPOMUJIEH, aleTuseH, OyraaueH-1,3, MerunOyramueH-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIerul, MypaBbUHAs U YKCYCHas
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEXK]y HHUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIUi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX OPMYIT;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HWCTOYHUKHU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TPHUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEPepabOTKH U MPAKTUYECKOE MpPUMEHEHUE
MIPOJIyKTOB MEepPepadOTKH;
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cOPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHEHHSIM
(Macchl, 00béMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WMIU TPOJYKTA PEAKIMHU IO W3BECTHBIM
Macce, 00bEéMy, KOJTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

c(OpPMHUPOBAHHOCTh YMEHUI BJIQJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMS, UCIOJIb3yeMbIX B XWMHMHM TIPU U3YYEHUHU BEUIECTB M XHMHUYECKHUX SIBJICHUU
(mabnrosieHe, W3MEpPEHUE, OSKCIICPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKE MPaBmiia OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMH 110 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNW DSKCIIEPUMEHT
(TIpeBpalleHnsi OpraHUYECKUX BEIIECTB MPH HArpeBaHHUH, TOJYYCHHE ITHIICHA M U3y4YEHUE €ro
CBOWCTB, KAaueCTBEHHBIC pPEAKIMM OPraHMYECKHX BEIECTB, JIeHATypalus OEJIKOB TMpH
HarpeBaHWH, [BETHBIE PEaKIMM OEJTKOB) B COOTBETCTBUM C MpaBUJIAMHU TEXHHKH 0€30MaCHOCTH
Mpu 00pallleHUH C BEMIeCTBAaMU U JabOPaTOPHBIM 000PYTOBAHUEM, MPEACTABISTh PE3YJIbTATHI
XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3amucCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUNA U
(hopMyIHUpOBaTh BBHIBOIBI HA OCHOBE 3THUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHMHUUYECKYIO HWH(OpMaIuio,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM HHpopmaruu, UHTEpHET U Ipyrux);

cOpMHUPOBAHHOCTh YMEHMH COOMIOJaTh IMpaBWJIa HKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEJICHNUST B OBITY W TPYIOBOM JAESITEIBHOCTH B IIEJSIX COXPAHEHUSI CBOETO 3/I0POBBSI W
OKpYXaloIel MPUPOIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHaTre Ha
pUMepax CrocoObl YMEHBIUICHUS U MPEIOTBPALICHHUs] UX BPEJHOrO BO3JIECHCTBUS Ha OpraHU3M
YEII0BEKa;

JUis 0Oydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIENBbIX W CIA0OBUIAIIMX OOYYArONIMXCS: YMEHHE WCIO0JIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins s 3anucu xumudeckux Gopmy.

11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «OOmass W HEOpPraHW4YecKas XUMUsD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XHMHYECKOW COCTaBIIAIOIICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJM XMMHUU B TO3HAHUU SBJICHUNW NPUPOJBI, B (POPMUPOBAHUU
MBIILJICHUS. U KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIMOHANBHOM TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3710pOBBIO U MIPUPOAHOM CpejIe;

BJIJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUW, KOTOpas BKIIOYAECT: OCHOBOIOJIAraroliue
MOHATHS (XMMHUYECKHI DJIEMEHT, aTOM, U30TOTI, S-, P-, d- 2JIEKTPOHHBIE OpPOHUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIAH O00BEM, BaJIEHTHOCTH, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEINEHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOPOHAs),
KpPUCTAJUIMYECKass  PELIETKA, THUIbl XUMHUYECKUX  PEaKLUW, pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOJMTUYECKAs TUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEDL, CKOPOCTh
XMMHYECKON  peakIHH, XHMHUYECKO€ paBHOBECHE); TEOPHM U  3aKOHBI  (Teopus
JNEKTPOJUTUYECKON Aucconumanuu, nepuoanueckuii 3axkoH JI. WM. MeHnneneeBa, 3akoH
COXpAaHEHUsI MACChl BEILIECTB, 3aKOH COXPAHEHHUS M IPEBPALICHUS DHEPTUM IPU XUMHYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHA SI3bIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUS,
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JeXKAIIMe B OCHOBE IIOHMMAaHMUSI MPUYMHHOCTHU U CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(hakTOJIOrMYeCKHUe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MaCHOM HCIOIh30BaAHUH
BOKHEHIIIMX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKON JEATSIILHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEPHBIC MPU3HAKH MOHSATHIA, YCTAHABINBATH
UX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHUCAHUM HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILECHUN;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIB30BATh XUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBICHUS
dbopMysT BEIIECTB W YpPaBHEHUH XWMHUYCCKUX PEAKIUH, CHCTEMAaTHYECKYI0 HOMCHKIIATYPY
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIbHBIX HEOPraHHUYECKUX BEHISCTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHAK, raméHas W3BECTh, HeraméHas HU3BECTh, IMUTHEBAs COJa, MUPUT U
Jpyrue);

c(hopMUPOBAaHHOCTh YMEHUN OTNPEACNIATh BAJICHTHOCTh M CTETICHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COCMHEHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMUYECKON CBsI3U (KOBAJIGHTHASI, HIOHHAS,
MeTaJUTMYecKasi, BOJIOPOJHASI) B COCIUHEHMSX, TUI KPUCTAJUIMUYECKOW PEIMIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJICKYJISIpHAsi, MOHHAs, METaJUIM4ecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHNUN;

c(hopMUPOBAaHHOCTh YMEHUHN YCTaHABJIMBATH MPUHAJICKHOCTh HEOPTaHUUECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACCy/TpyTIe COeMHEHUH (ITPOCThIE BEIIECTBA — METAIIJIBI U
HEMETaJUJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa u  JASMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOIMIYIO, OOBSICHHUTEIBHYIO |
MIPOTrHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepHU30BaTh DIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuooB [leproanyueckoil CucTeMbl XUMUYECKUX AeMeHToB /1. M.
MenzeneeBa, HCIHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHS CBOMCTB XHUMHYECKHX JJIEMEHTOB U HUX
COEIMHEHUH MO nepuoaaM u rpynnam llepuoauyueckoil cuctemMbl XuMHYeCcKux 3eMeHToB . U.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKJATh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXKJIy HEOPraHMYEeCKMMM BEIIECTBAMU C IIOMOILIBIK) YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMUMHUYECKUE PEAKIHMU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyroIlIMX BEIIeCTB, TeIIoBoMYy 3(¢eKTy peakuuu,
W3MEHEHHUIO CTETEeHEel OKUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABIIATh YPABHEHHS PEAKIUN PA3TUYHBIX THIIOB, MOJIHBIC
U COKpalll€HHBbIE YpaBHEHHUS peakluii MOHHOTO OOMEHa, YYUTHIBasl yYCIOBHS, MPU KOTOPBIX ITU
peakuuu UAYT A0 KOHILIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKIMH, MOATBEPKAAONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPacKpbIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii IoCPECTBOM COCTaBIEHHS SJIEKTPOHHOTO OanaHca ATHX peaKIvii;

chOpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKkiuu OT
pa3nuYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aericTBus (mpunnun Jle [latense);

chOpMUPOBAHHOCTh YMEHHUW XapaKTepU30BaThb XUMHUYECKHE MPOLIECCH, JieXkKallue B
OCHOBE MPOMBIIIJICHHOTO MOJY4YeHUS] CEPHON KUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MpeCTaBiICHU 00 OOIMIMX HAyYHBIX MPUHIUIAX M IKOJOTUYECKUX MPOOIEMaX XMUMHUYECKOTO
MIPOU3BO/ICTBA;
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c(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYHMCICHUS C HCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJISl BEIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMHUYECKUX
peaKmmax, Macchl BeLIeCTBA MM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO W3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOTO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IIPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
na0opaTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO Ta00PaTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHYECKUH JKCIICPUMEHT
(paznokeHHe mepoKcHIa BOAOPOJa B MPHUCYTCTBUM KaTajau3aTopa, OIpPEAEICHHE Cpeabl
pPacTBOPOB BEILIECTB C MOMOMIBIO YHUBEPCATIHHOTO MHIMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIMH, PEaKkIM¥ MOHHOTO OoOMeHa, KayeCTBEHHBIE pPEaKIUh Ha
cynb(dar-, kapOoHaT- M XJIOPHI-AaHUOHBI, HA KAaTHOH aMMOHHS, PEIICHHE SKCIEPUMEHTATbHBIX
3amad mo TeMaM «Metamuby u «HemeTaymub») B COOTBETCTBMH C TPAaBWIIAMH TEXHUKH
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (hopMe 3aluch ypaBHEHUH COOTBETCTBYIOLINX
peaknmii ¥ GOpPMyYIUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3yIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYI HH(OpMAIHIo,
MOJIy4aeMyi0 W3 pPa3HBIX HCTOYHHKOB (CpPEICTBAa MAacCOBOW KOMMYHHKanuW, WHTEpHET u
JPYTUX);

chOpMUPOBAHHOCTh YMEHMH COONIOJATh IMpaBWJIa HKOJOTMUYECKH IIeJIecO00pa3HOro
MOBENICHUsI B OBITY W TPYIOBOH JEATEIFHOCTH B IEJISIX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karolllell MPUPOIHOM cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEUCTBHSA Ha JKUBbIE OPTraHU3MBbI
onpeeNéHHBIX BEUIECTB, MOHMMas cMbich nokasarens [1JIK, noscHaTe Ha mpumepax crnocoObl
YMEHBIIECHUS U IPEIOTBPALLICHHS UX BPETHOTO BO3JEHCTBUS HA OPraHU3M YelIOBEKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMIA;

JUISL  CIENBbIX W CIA0OBUIANIMX OOYYArOIIMXCS: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins nis 3anmucu xumuueckux Gopmys.

18



10 KVIACC

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBanue pa3aeiioB u

KoanyecTBo yacoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/n Konrpoabubie | IIpakTHyeckue
TeM MPOrpaMMBeI o0pazoBaTeJbHbIE PeCypChl
porp Beero padoTsbI padoThI P peeyp
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4eCKOi XMMHHU
11 Toopm crooesin epramomre | 3 https://resh.edu.ru/sublect/
' PHA CTPe P lesson/6149/start/170388
coenuHeHuit A. M. byrieposa
Hroro mo pazmeny 3
Paspnen 2. Yriesogopoabl
2.1 TIpenempHbIe yriIeBoA0poAL! — 2 https://resh.edu.ru/subject/lesson/6151/
aJKaHbI
2.2 HenpenenbHbic yrieBoio0pob: 6 1 https://resh.edu.ru/subject/lesson/5412/
AJIKEHBI, aJIKQJUEHB], aJIKHHBI
2.3 ApoMartudeckue yrieBoAaopo bl 2 https://resh.edu.ru/subject/lesson/4775/
[IpupoaHbIe HCTOYHUKH
2.4 YTJIIE€BOJIOPOJIOB M UX 3 1 https://resh.edu.ru/subject/lesson/6148/
nepepaboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
3.1 Cruptel. ®eHon 3 https://resh.edu.ru/subject/lesson/4769/
Anbaerunpl. KapOoHOBBIC ) .
3.2 KHCTOTEL. CIOKHBIE HUPBL 7 1 https://resh.edu.ru/subject/lesson/4776/
3.3 YrneBoasl 3 1 https://resh.edu.ru/subject/lesson/6150/
Hroro no paszneny 13

Pasnen 4. A3orcoaepskamme opraHudeckne coeIMHEeHUs1
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https://resh.edu.ru/subject/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/6150/

4.1 AmuHBI. AMUHOKHCIIOTHL benku 3 ‘ https://resh.edu.ru/subject/lesson/4743/
Wroro mo pazueny 3
Paspnen S. BoicOkOMOJIEKY/ISIPHbIE COeIMHEHUS
[Inactmaccel. Kayaykn. ) .
5.1 Botoxa 2 https://resh.edu.ru/subject/lesson/6095/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 5
[TPOTPAMME
11 KVIACC
KoanuecTBO yacoB
HaumeHoBaHue pa3ieioB U TeM JaekTpoHHble (HUdpoBbIe)
Ne m/n NPOrpaMmblI Bcero Kontpoabhble | IIpakTHdeckne o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pasznen 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit
1.1 3aKoH u lepuoracckas chcrema 3 https://resh.edu.ru/subject/lesson/6479/
XUMHUYECKnX djeMeHToB J1. 1.
Meunpeneena
1.2 Crpoesme Bemectsa. 4 https://resh.edu.ru/subject/lesson/5911/
MHuoroo0pa3ue BeIecTs
1.3 XUMHYECKUE PEAKITUN 6 1 1 https://resh.edu.ru/subject/lesson/4938/
Utoro no pazneny 13
Paznen 2. Heopranmyeckasi XuMusi
2.1 Meramist 6 1 https://resh.edu.ru/subject/lesson/5814/
2.2 HemeTamner 9 1 1 https://resh.edu.ru/subject/lesson/5913/
2.3 CBA35 HEOPIaHHIECKHX H 2 https://resh.edu.ru/subject/lesson/4960/
OpraHMYECKUX BEIIEeCTB
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https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/4938/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/4960/

Hroro no pazneny

17

Pazgen 3. Xumus u sKu3HbL

3.1 ‘ XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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https://resh.edu.ru/subject/lesson/3504/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosinuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nudposbie
o/ Tema ypoka Beero KOHT%OJn,m,Ie HpaKTﬁquCKne W3yueHust 0GpazoBaTEIbHbIE
padoTnl padoTnl pecypen
1 IIpeamer opraHUYeCKOi XUMHUH, €€ 1 https://resh.edu.ru/subject/
BO3HMKHOBEHHE, PA3BUTHE M 3HAUCHHE lesson/6149/start/17038/
2 Teopust CTpoCHHs OPraHUYECKUX COCANHEHU A. 1 https://resh.edu.ru/subject/
M. BytiiepoBa, €€ OCHOBHbBIE MOJIOKEHHUS lesson/6149/start/17038/
[pencranenue o knaccupuKaIu
3 opranmueckux Bemiects. Homenkmarypa 1 https://resh.edu.ru/subject/
(cucremaTHueckas) ¥ TPUBHAJIbHBIC HA3BAHUS lesson/6149/start/17038/
OpPraHuYCCKNX BCIICCTB
AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOT MYECKUI https://resh.edu.ru/
4 1 -
pan subject/lesson/6151/
MeraH 1 3TaH — IPOCTEHIINE TPEACTABUTEIN
ankanoB. JlabopaTopHas pabora Nel. https://resh.edu.ru/
5 1 -
MozenupoBaHue MOJIEKYIT YTIIEBOIOPOIOB U subject/lesson/6151/
raJOreHONPOM3BOIHbBIX.
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1
DTHIIEH U TIPOITUIIEH — TIPOCTEHIITIE https://resh.edu.ru/
7 1 -
MIPEACTABUTENN AJIKEHOB subject/lesson/5412/
8 [IpakTudeckas padora Ne 1. «Ilomyaenue 1 1
STHUJIEHA U U3yYCHHE €0 CBOWCTBY»
9 13 Tlonyuerne cnsmentseooro Kayayia ) htps:/iresh.edu.rul
. i YIyK subject/lesson/6152/
PE3UHBI
|t oo o, |
. A subject/lesson/5412/
MIPOCTEHINN# TPEICTABUTEND AIKHHOB
11 BorurciieHus 1o ypaBHEHHIO XHMUYIECK O 1
peaKIiu
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https://resh.edu.ru/

12 Apenbl: 6eH307 1 TOIyol. TOKCHYHOCTH apeHOB subject/lesson/4775/

13 I'enernueckas CBS3b YrieBOIOPOIOB, https://resh.edu.ru/
MPUHAIISKAIINX K PA3THYHBIM KJIaccaM subject/lesson/4960/
IIpupoanHbie HCTOYHUKHU YTIEBOAOPOIOB:

14 ngmlfogﬂmﬁ ra3 u HOHYTZ]I:IC HC(IH)TI;HI[I)IC rassl http.s://rESh'edu'rUI

N ’ subject/lesson/6148/
He(Th ¥ IPOJYKTHI €€ epepaboTKu
IIpupoaHbie HCTOYHUKHU YTIIEBOJOPOIOB:

15 Hé)I/IIZI;)OZZLIHHﬁ ra3 u HOHyT}}IIIe Heg)TI:IHI[I)Ie rasbl http_s://resh.edu.ru/

. ’ subject/lesson/6148/
He(Th ¥ MPOJYKTHI €€ nepepadoTKu

16 KonTponbsnas pabora Nel mo pasueny
«YTIIEBOJIOPOJIbI»

Pabora Hax ommoOkamu. [IpenenbHbie

17 OIIHoaTOMIJ:BIe CITUPTHI: Mepralllion 1 3TaHOJI. http_s://resh.edu.ru/

subject/lesson/4769/
Bonoponnas cBs3b
MHuoroatoMHubIe CIIMPTHBL: OTUJICHTJIMKOJIb U

18 rnunepuH. JlabopaTopHas padora Ne2. https://resh.edu.ru/
BsanMoeiicTBHE TIUIIEPHHA C THAPOKCHIOM subject/lesson/4769/
menu(ll).

19 DeHoI: CTPOEHNE MOJIEKYJIIBI, (PH3MUECKUE U http_s:// resh.edu.ru/
XMMHUYECKUE CBOUCTBA, TPUMEHEHE subject/lesson/5727/
Anpaeruanl: popMaIbACTHI U alleTaabICTH].

eroH. JlaboparopHas pabora Ne3.
20 ﬁg‘{eCTBeHHHep peaiupm I;.J'ILI[CFI/IL[OB (okHCIEHHE http_s://resh.edu.ru/
subject/lesson/4776/
aMMHaYHBIM PacTBOPOM OKCHJIa cepedpa u
ruapokcugoMm meau(ll).

21 OHOOCHOBHBIE MPEICTbHBIC KAPOOHOBBIC
KHCJIOTBI: MypaBbUHAS U YKCYCHASI

29 [IpakTudeckas padora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOM KUCJIOTBD)

23 CreaprHOBas ¥ OJICMHOBAsI KUCIIOTHI, KaK
MPEACTABUTENN BBICHIMX KAPOOHOBBIX KHCIIOT

24 Mbuia Kak COJHM BBICHIMX KapOOHOBBIX KHCJIOT, https://resh.edu.ru/

HMX MOIOIIEE NENCTBUE

subject/lesson/5952/
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o5 CrnoxHbIe 3QHPBI KaK MPOU3BOTHBIE KAPOOHOBBIX 1 https://resh.edu.ru/
KUCIOT. ['MApOoNn3 coKHBIX 2PUPOB subject/lesson/5952/
26 JXKupbl: ruIposIK3, TPUMEHEHHE, OHOIOrnYecKast 1 https://resh.edu.ru/
POJb KHPOB subject/lesson/5952/
21 Bukmeimme mpetcramment: oeos ) htps:resh.edu ru
pelt ' ’ subject/lesson/6150/
(dbpykrosa, caxaposa
28 Kpaxmai 1 1esuiono3a Kak IpupoIHbie 1 https://resh.edu.ru/
MOJIUMEPbI subject/lesson/5413/
Kontponbhas padora Ne2 mo pazueny
29 «Kucnopoacoaepraiine opraHuuecKue 1 1
COCITMHEHUSY.
30 Pabora Hajg ommOKaMu. AMUHBI: METHIIAMUH U 1
AHUJINH.
AMHHOKHCIIOTHI KaK aM(pOTEPHBIE OPraHUIEeCKHE https://resh.edu.ru/
31 COEeMHEHNS, MX OMOIOrHYECKOE 3HAUEHHE. 1 .
subject/lesson/4743/
IlenTuasl
Benku Kak MpUPOAHbIE BEICOKOMOJIEKYIIAPHBIE https://resh.edu.ru/
32 1 -
COCIIMHEHHS subject/lesson/4743/
OCHOBHBIE TTOHATHS XHMHH https://resh.edu.ru/
33 . 1 -
BBICOKOMOJICKYJISIPHBIX COSTUHEHHIA subject/lesson/6095/
34 1?LCIIL’;,I(())I]:(I){lxl/f(i11\:3[1(2”r iiHH:I; Zf)Sea MHEHHIH 1 https://resh.edu.ru/
Yyip A ’ subject/lesson/4777/
ITnacTMaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KIIACC
KoumnuecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undponbie
o/ Tema ypoka Beero Ko;npom,m,le HpﬁaKaneCKne W3ydenHsi | 06pa3oBATEbHbIE
padoTsI padoThI pecypesi
1 XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs 1
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KOH(Urypamnus aTOMOB

Ilepnognueckuit 3axkoH u [lepuoanueckas
CUCTEMAa XMMUYECKUX d1eMeHTOB JI. M.
Menpneneesa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COSJMHECHUN TI0
rpymIaM U nepuojam. 3HaueHue
TIEPUOANYECKOTO 3aKOHA U CUCTEMBI
xuMmudecknx anemenToB .. Menieneena B
Pa3BUTHH HAYKH

Crpoenue BemecTBa. XUMHUYECKAsI CBSA3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BOopoiHAas CBSI3b

BasieHTHOCTB. DIIEKTPOOTPUIIATETLHOCTD.
Crenenb okucieHus. BemniecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHS

IlonsTre o AUCTICPCHBIX CUCTEMAx.
HUctunnsie n KOJUIOWOHBIC PaCTBOPLI.
MaccoBas J0JIs1 BENIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOpraHMYecKUux coequHeHui. ['enernyeckas
CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMUHBIX
KJIaCCOB

Knaccudukanus XuMuueckux peakimi B
HEOPraHMYECKOW U OPraHUYECKON XHUMUHU.
3aK0H COXpaHEHUSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHHS SHEPTUU TIPU
XMUMHUYECKUX PEaKIIHsIX

Ckopoctb peakuuu. OOpaTuMble peakuy.
XHUMHUYECKOE PABHOBECUE
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10

[Ipaktuyeckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUUYECKON PEAKIIUN»

11

DnexTponauTHdeckas aqucconuanus. [lonsrue
0 BoJIopoiHOM Tiokazarene (PH) pacteopa.
Peakun nonnoro oomena. ['maponus
OPraHu4€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

OKHUCIUTENFHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [TonsTHE 00 DNIEKTpOIH3E
pacIyIaBOB U pacCTBOPOB COJICH

13

KontponsHas pabota no paszaeny
«Teopernyeckre OCHOBBI XUMHUU»

14

Meramnsl, ux nonoxenue B [lepunoanueckoit
cUCTeMe XUMHUYecKHx 3nemeHToB /1. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pusnvyeckue cBONCTBA
METAJIOB

15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUH Psif
HanpsHKEHUH METaJIOB

16

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METAJUIOB (HATpUH, KaJui, KaJbllui, MarHui,
ATIOMUHHK) U UX COCTMHCHUMA

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COEUHEHNN

18

XuMHYecKre CBOMCTBA LIMHKA, )KeJIe3a U UX
COEUHEHNN

19

[IpakTuueckas pabota Ne 2. "Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
«Metamab»"

20

Hemertannsl, UX MOJI0KEHUE B
[Iepronnueckoy cucreMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
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0COOEHHOCTH CTPOEHHSI aTOMOB

21

Du3nYECKUE CBOMCTBA HEMETAIIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe
KHCIIOpOJ1a, cephl, hocdopa u yriepoaa)

22

XHWMHUYECKUE CBOMCTBA FAJIONEHOB, CEPhI M X
COCIMHEHUI

23

XuMHYecKue cBocTBa a30Ta, pocodpa u ux
COEIMHEHU N

24

XHWMHUYECKUE CBOMCTBA yIiiepoaa, KpEMHUS U
HUX COeIUHEHUI

25

[IpumeHeHne BaXKHEUIIINX HEMETAJUIOB U UX
COeqUHEHNN

26

O00011IeH1E U CHCTEMATH3ALMsI 3HAHUH 110
TEMEC ((HeMeTaHHBI)). BI)I‘—II/ICJ'ICHI/IH 110
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/Iﬁ n
TEPMOXHUMHYCCKHE PACUETHI

27

[Ipaktuueckas padota Ne 3. «Pemenne
SKCIEPUMEHTAJIbHBIX 33124 10 TEME
"Hemertanmnsl"»

28

KonTtponpHas padoTa o reMam «MeTauib
u «Hemertayuie

29

HeopraHqucm/Ie " OPraHUu4CCKUE KUCIOTHI.
HeopraHqucm/Ie 1 OPraHu4CCKUEC OCHOBAHUA

30

AmboTepHbIe HEOpraHUYeCKHUe U
opraHuueckue coenuHenus. ['enernueckas
CBSI3b HEOPTaHUYECKHUX M OPTaHUYECKUX
BEIIECTB

31

Poinb xumuu B oOecrieueHHn 3KOHOFH‘I€CKOI>'I,
3Hepl"eTI/ILIeCKOI7I U IHIIEBOM 6C3OH8.CHOCTI/I,
Pa3BUTHUH MCIUITUHBI

32

[IpencraBnenus 06 oOMMX HAYYHBIX
MPUHLMIAX MPOMBIIIICHHOTO NOJTY4YEeHHUs
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BaKHEHUINX BEIIECTB

33 YenoBeK B MUPE BEIIECTB M MAaTEPHAJIOB 1
34 XUMHUS U 3J0POBBE YEIOBEKA 1
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YUYEBHO-METOJIUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
IMPOILIECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI /151 YYEHHUKA

» Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman @.I'., AKiinorepHoe 00IIeCTBO
«M3narenscTBO «lIpocBemenue»

Xumus, 10 xnace/ Pymuruc I'.E., ®enpaman @.I'. AkiimonepHoe o0mecTBo "M3naTenscTBo
[Ipocsemienue"

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1) Tector mo xumuu: 10 xknacc / Ps6osa M.A. - M.: U3znatenscTBO "DK3amen".

2) Xumus. unakruyeckuit marepuan. 10-11 knacesl: nocobue i yuuteneit / A.M.
Paneuxnii. M.: IIpocBemienue.

3) COopHuKk 3aja4, yrpaxHeHU! 1 TecToB o xumuu: 11 kmace / M.A. Ps0oB. - M.:
W3natenscrBo "OK3ameH".

4) KoHTpoabHO-U3MepHUTeNbHbIe MaTepuaibl. Xumus: 10 knacc.

5) XuMusi. aHann3, CHHTE3 U pacueTHBIE 33/1a41 ISl TIOATOTOBKU K €IMHOMY
rocynapcTBeHHOMY sk3ameny / A.W. Bpyonesckuii. - Munck: Ilomyppu.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1) http://www.chemnet.ru T"azeta «XuMus» u caiT ajast yautens «S uay Ha ypOK XUMHID»

2) http://him.1september.ru Eaunas xomtexuus LIOP: TlpenmeTHas KOJIeKIus « XUMUSD)
3) http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4dHBIE
skcriepuMeHThl: xumus. Kosnekius Poccuiickoro o0mieo0pa3oBaTeasHOTO opTajia

4) http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnrkbepoBoit

5) http://www alhimik.ru Beepoccuiickast omuMnuaa MKOIbHHKOB 110 XUMUHU

6) http://chem.rusolymp.ru Oprannueckast XUMHsL: SICKTPOHHBIN YUCOHUK IS CpeaHEi
IITKOJTBI

7) http://lwww.chemistry.ssu.samara.ru OCHOBbI XMMHH: dJICKTPOHHBIN yU4COHUK

8) http://mww hemi.nsu.ru OTKpBITBIN KOJUIEHK: XAMUS

9) http://www.chemistry.ru JlucTaHnnoHHas OJMMITHAAA IO XUMHU:
TEJIEKOMMYHHUKAIIMOHHBINA 00pa30BaTEIbHBIN MPOEKT.
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