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MHNOSACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o XMMHUM Ha YpPOBHE CpEOHEro o0OIero ooOpazoBaHus pa3padoTaHa Ha
ocHoBe DenepanpbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit
@enepanumn», TpeOOBaHWH K pe3ylbTaTaM OCBOEHHs (eaepalbHONW  00pazoBaTEIbHOMN
nporpaMmMsl cpeaHero obmero oopazoanus (POII COO), npencraBneHHbIX B DenepalibHOM
rocyfgapcTBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranusanusax Poccuiickort deneparnmm,
peayin3yoUMX OCHOBHbIE 00pa3oBaTeIbHbIE POTPaMMbl, 1 OCHOBHBIX NOJIOKeHUH «CTpaTterun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/l0B K pa3pabOTKe MpOrpaMMbl IO XHMHH, K OIpEAEICHHIO 0OIIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CpPEeACTBAMHU y4eOHOTO IpeameTa
«Xumusa» s 10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE TMOJIOXKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHU K YPOBHIO IIOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, IIOJIydaeMO€ BBIIYCKHHUKaMU  0O01ieo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOThEMJIEMOM 4YacThbl0 HX oOpa3oBaHHOCTH. OHO  CIIyXKHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOIO OTHOIIEHHMS K CBOEMY 3/I0pOBBIO U
pUpoAHON cpere. Peanusyercs xumuyeckoe 00pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUE U MOCTPOEHUE
KOTOPOIrO OIpeJeNeHbl B MporpaMMe MO XMMHMU C Y4YETOM CHEeUU(UKH HAyKH XHMUH, €€
3HA4YEHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 2JEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAaeT 0COOYI0 POJb B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHMHM HOBOW 0a3bl MaTepuabHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXaroleM MUpPE KaK O €AMHCTBE MPUPOJIbl U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOAeHCTBYS ¢ JApPYrMMM €CTECTBEHHBIMM HayKaMM, XUMHsS CTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha peLIeHue INI0OANbHBIX MPOOJeM yCTOMYUBOTO Pa3BUTHS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cooTBercTBUM ¢ OOIMMM LEJNSAMU M HPUHIMIIAMH CPEIHEro oouiero oOpa3oBaHMs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisiomMUMHU MpeaMeTa «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUHM U3 0o0uIel XMMHM) U OpraHndeckoi Xumuu. POpMHUPOBAHUE AAHHOW CHCTEMbI 3HAHHM
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHusi KypcoB — «Opranudeckast XuMust» 1 «O01as 1 HeopraHudeckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yu4eOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHWHA Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBaIOTCSl HA YPOBHE KJIACCHMYECKON TEOPUU CTPOCHHS OPraHWYECKUX COCAMHEHHM, 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 COCTUHCHHWH. B Kypce OpraHMYecKod XUMUU TOJTYYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEpBOHAYATHHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHYECKOW PEAKIUU.

[Tox HOBBIM yrJIOM 3peHHS B NpeaMmeTe «XuMHs» 0a30BOTO YPOBHS pacCMaTpUBACTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmas 1 HeopraHuyeckass XuMus» 00ydarolUMcsl PEJOCTABISAETCS BO3MOXHOCTh OCO3HATh
3HAQYEHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cuctema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOECHUH, 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 TIPUKIQJAHOW 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 XMMUHU, TOMOTAlOT BBIMYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
VMHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENBbCKUX 3a4ad. B memoM conepkaHue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHNS HOBBIX TEXHOJIOTMI U MaTepUAJIOB.

B mnane pemenust 3amad BOCIUTAHUS, Pa3BUTHUS U COLMAIM3AIMH O0O0YYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaloT (OPMHUPOBAHHE YHHBEPCAJIbHBIX YUEOHBIX JIEHCTBUHN, UMEIOIIHX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B ITO3HAHUU XUMUU.

B mpakTuke npenoaBaHus XUMUU Kak Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, TaK
M Ha YypOBHE cpeaHero oOmero o0pa3oBaHus, TMpPH ONPEACTCHUH COJEp>KaTeIbHON
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO TpHu3HAETCs (OPMHUPOBAHME OCHOB XHMHUYECKOM HAayKH Kak oOjacTtu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
OTIPE/ICTICHUIO LIeNIeH N3YUYEeHUsI IPEeIMETA SBIISIETCS BIIOJIHE ONPaBJaHHbIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIABHBIMU LEISIMU U3YYEHHs mpeaMera «XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



. (hopMHpOBaHHE CHUCTEMBI XMMHYECKHX 3HAHWN KaK BKHEUIICH COCTABJISIOIICH
€CTECTBCHHO-HAYYHOH KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIIOYCBBIC TIOHSATHSI,
(yHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XMMHHU, OCBOCHHUE S3bIKAa HAYKHU, YCBOCHHE M MOHUMAHHE
CYIIHOCTH JIOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBIICHUS;

. (dbopMHpOBaHWE W PA3BUTUE MPEICTABICHWA O HAYYHBIX METOJAaX ITO3HAHHS
BEIIECTB W XUMHUYCCKUX PEAKIHA, HEOOXOAUMBIX I IPUOOPETCHUS YMEHHI OPUCHTUPOBATHCS
B MHUpPE BEIICCTB M XHUMHYCCKUX SIBIICHUH, UMEIOMINX MECTO B NIPHUPOJIE, B MPAKTHUECKON W
MMOBCEIHEBHOMN JKU3HU;

. pa3BUTHE YMECHHH M CIOCOOOB JICATEIHHOCTH, CBSI3aHHBIX C HAONIOJCHUEM U
O0OBSICHEHUEM XUMHUYECKOTO DKCIEPUMEHTA, COOIIOICHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEII[ECTBAMHU.

Hapsimy ¢ atuM, coneprkaTelibHas XapakTepUCTUKA TIeNIel U 3a7a9 U3y4eHHs MpeMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA i CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMU
B cHCTeMe cpenHero ooOmero oOpazoBaHusi. CerojHs B TNPENOJaBaHUKM XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OPMEHTHUPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTeIbHON  OpraHU3allnHy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWN, a (PYHKIIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KM3HU JIIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBs3m ¢ 3THM TpH HW3yYCHHH TpeaMeTa «XHMHS» JOMHHHPYIONIEe 3HAuYCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanranus OOYyJalImUXCS K  YCIOBHSM JHHAMHYHO  Pa3BUBAIOIICTOCS  MHUPA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopmupoBaHre y OOydYalOMMUXCSA KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIH),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITeNIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHUU XUMHH, a TAKXKe JJIS OLIEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE NMO3HABATEIBHBIX UHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEM
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
COJIepKaHNUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIOIIMXCS AaCCOIMATHUBHOTO M  JIOTMYECKOTO
MBIIILJICHHS,  HAOIIOAATeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEO0OXO0IUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

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

B yueGHOM miane cpenHero oOmiero o0pazoBaHus mpeaMeT «XuMus» 0a30BOro ypoBHS
BXOJIUT B COCTaB MpeaMETHOM 001acTi «EcTecTBeHHO-HAYUHbIE TPEAMETHI.



OOmiee yncno 4acoB, OTBENEHHBIX I U3YyYCHUS XMMHHU, Ha 0a30BOM YpOBHE CpPEIHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B MOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHmyeckux  BemiectB.  Homenkmarypa
OpraHMYeCKUX COEOUHEHHM (cucreMaThyeckas) U TpHUBHAJIbHbIE HAa3BaHUS BaXKHEHIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHBIE METOAbl U3YYEHUS BELIECTB M UX MPEBPAIICHUN: 03HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJIEHHE U OMNHCAHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psa. MeTraH u 3TaH — mpocreumune
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MYECKHMEe M XUMHYECKHE CBOWCTBAa (peakiuHu 3aMelleHus u
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOIYYeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUN Psil. DTUIIEH U IIPONUJIEH — ITPOCTEeUINe
MPE/ICTABUTENIN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPU3ALIN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u mMetunOyraauen-1,3: cTpoeHue, BaKHEUITNE XUMHYECKHUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB MU OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKHUU psf. ANCTHICH —
MPOCTEHINNIA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKUE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. beHson: cocraB, cTpoeHHe, (QU3MYECKHE M XUMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEeHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyiexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKAMMH K pa3JIuHbIM KJlaccaMm.

[Ipupoanbie UCTOYHUKH YriaeBOAOPOa0B. [IpupoaHblil ra3 u nomnyTHble HEPTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuii, KaTaduTHUECKui), muposus. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCIepUMEHTAIbHbBIE METO/Ibl U3yYEHUSI BEIECTB U MX MPEBPALICHUIN: 03HAKOMIICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MonenupoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIyYEHUE ITUJIEHA U U3YyUEHHE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Boruricnenuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJIHOTO BEIIEeCTBAa WM TMPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoacoaep:xamme oprannyeckne coeANHEHUs!

[IpenenvHble OJHOATOMHBIE CIUPTHL. MeETaHON M 3TAHOJ: CTPOEHHUE, (HU3HUECKHE U
XMUMHYECKHUE CBOWMCTBA (PEaKIMU C aKTUBHBIMH MeETaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHE),




npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe METaHoJIa U ATaHOJa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOUPTHL. OTWICHTJIMKOJIL W TIUIEPUH: CTPOCHUE, (U3UYECKUE U
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOAaTOMHbIE cnupThl). JleiicTBUe Ha opraHu3sM uesnoBeka. [IpuMeHeHue riulepuHa U
STUJICHTJIUKOJIS.

@DeHoI: CTPOEHUE MOJIEKYNbI, (PU3MUECKUE M XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHnvl. DOpManbIETrHll, ameTalbICTHA: CTpOeHHe, (U3NYecKue u
XMUMHMUYECKHE CBOWCTBA (pPEaKIMM OKHCIEHUS U BOCCTAaHOBJICHHUS, KayeCTBEHHbIE pEaKLUu),
[IOJIyY€HUE U NPUMEHEHHE.

OnHOOCHOBHBIE MpeeNbHble KapOOHOBBIE KUCIOTHl. MypaBbUHas U YKCYCHasi KUCIOTHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKanmum), MoJiyyeHHe U mnpuMeHeHue. (CreapuHOBas M OJIEMHOBas KHCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. buosornaeckas posb )KHUPOB.

VYrieBoapl: cocTaB, KIacCU(UKAIUS YIIIEBOIOB (MOHO-, TU- U TIOJMcaxapu/bl). [ moko3a
— MPOCTENIINI MOHOCaXapHJl: OCOOEHHOCTH CTPOEHMSI MOJIEKYIIbI, (PU3HUECKUe U XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUadyHBIM PacTBOPOM
okcuaa cepeOpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXO0XJECHHE B MPUPOJIE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemiono3a kak npupoaHbie noauMepsl. CTpoeHHe Kpaxmala U HETIOI03bI.
Ouznyeckue U XMMHUYECKUe CBOMCTBA Kpaxmaina (THAPOJIN3, KaueCTBEHHAs peakius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJIbl W3YyYEHUS BEIIEeCTB M UX IMpPEBpaIleHH: MpOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, Ka4eCTBEHHBIE
peaKkuyu OJHOATOMHBIX CIHUPTOB (OKucieHue sTaHona okcuaoM wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojeicTBre raunepuHa c¢ ruapokcuaom wmemu(ll)), ampaermmoB (oxucieHue
aMMHa4YHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agaun.

Borunicnenuss mo ypaBHEHMIO XMMHMYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTcoepiKale OpraHn4eckie CoOeqMHEHHUS.

AMUHOKUCIOTBI Kak aM@OTepHble OpraHuUYecKkue coequHeHus. @Dunyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIMIKHA). buonornueckoe 3HaueHUe
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHbIE BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpHUYHAA U
TpeTUYHas CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THIPOJU3, JeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKclepuMEeHTalbHbIE METOJIbl M3YYEHMs BELIECTB M WX IpEBpalleHuil: HaOMoAeHue U
ONHCAaHHE JEMOHCTPALIMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeANHEHH

OCHOBHBIE TOHATHS XWMHUH BBICOKOMOJEKYISIPHBIX COEJUHEHUI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIEKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI — MOJIMMEpHU3aLus U MOJTUKOH ICHCALUSI.



OKCIepUMEHTAJIBHBIE METObl U3YYEHHUS! BEUIECTB U UX MPEBPAIICHUN: 03HAKOMIIEHHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuszanus MexXnpeaMeTHbIX CBA3EH MpU U3ydeHUM opraHumdeckoi xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHS: SBJIEHUE, HaydyHbId (akT, THIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHHTE3, KIacCUPHUKAIMS, MEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®usuka: MaTepus, DSHEPIus, Macca, aToM, O3JEKTPOH, MOJIEKYNa, 3HEPreTUYECKUM
YPOBEHb, BEILIECTBO, TEJIO0, 0OBEM, arperaTHOEe COCTOSHUE BEIIECTBA, (PU3NUECKUE BEJIMYUHBI U
€IMHULIBI X U3MEPEHMUSL.

buonorus: knerka, opranusMm, 6uocdepa, oOMEH BelIEeCTB B opraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHosorus:: mUILEBbIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO MUTAHMS, MOIOIIKE
CpEICTBa, JEKapCTBEHHbIE M KOCMETHYECKHE IMpenaparbl, MaTepuaibl W3 HCKYCCTBEHHBIX H
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUA

Teoperuvyeckne 0OCHOBbI XMMHH

XUMHUYECKUN diIeMeHT. AToMm. Sapo aroma, H30TOMBlL. JIEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuomuueckass cuctema XuMU4Yeckux sieMeHTtoB J[. .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumomnueckoil cHUCTEMBl XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKas CBS3b. BUIbI XUMUYECKOW CBSI3U (KOBaJIGHTHAs
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOMU
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIIeHUs. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYISPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THUIIA
KPUCTAUIMYECKON PEIIETKHU.

[Tonsarue o aucnepcHbIx cucremax. VICTHHHBIE U KOJUIOUIHBIE pacTBOpbL. MaccoBast 1015
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdeckux coeauHeHuil. HomeHknaTypa HeopraHHYeCKHX
BellecTB. ['eHeTHyeckass CBSI3b HEOPraHUYECKHX BEIIECTB, MPUHALIECKANUX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckas peakuus. Kmaccudukanuss XUMHUECKHUX pEaKIUil B HEOPraHMYECKOH u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHHS
SHEPTrUU MPU XUMUYECKUX PEAKIIHUIX.



CkopocTh peakiuy, €€ 3aBHCUMOCTh OT pa3iu4HbIX (hakropoB. OOpaTumble peakuuu.
Xumuyeckoe paBHOBecue. DakTOpPbI, BIUSAIOINIME HAa COCTOSHUE XUMHUYECKOTO PAaBHOBECHUS.
[Tpunnun Jle HlaTense.

DnexTponuTHdeckas nucconuanus. CuibHbIe U cialdbie 3MeKTpoauThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IeJI0OUHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEepUMEHTAIBHBIE METOJbI M3YYCHHS BEIIECTB M WX MPEBPAIICHHNA: AEMOHCTpALIUS
tabimn «llepuoamueckas cucrema xuMmuueckux meMmeHToB [I. M. MeHneneeBa», M3ydeHue
MOJENIeH KPUCTALIMYCCKUX PEImETOK, HAOMIOJCHUE W ONHMCAHWE JEMOHCTPAIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE TEPOKCUAA BOJOPOJAa B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/ieJIEHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpPOBEACHUE MpaKTU4YeCKOW paboThl «BiusHHE paznuyHbIX (HaKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEaKIIUM.

Pacuérnbie 3amaun.

Pacuétel Mo ypaBHEHHSIM XUMHUYECKHUX PEAKIUMHA, B TOM YHUCIE TEPMOXUMHUUYECKHE
pacy€Thl, pacuY€ThI C UCMOJI30BAHUEM TTOHSTHS «MAacCOBast J0JISl BEUIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilonoxenme HemetaimioB B lleproaumdeckoil cHcTeMeE XMMHUYECKUX
anemeHnToB JI. 1. MeHnneneeBa W OCOOCHHOCTHM CTPOCHHS aTOMOB. Du3NUecKHe CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOPoia, cepbl, hocdopa u yrieposa).

XWMHUYECKHE CBOMCTBA BAKHEHWIINX HEMETA/UIOB (TaJlOT€HOB, CEpbl, a3oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHEUIINX HEMETAIIIOB U UX COCIMHEHU.

Mertamnel. [Tonoxxenue metamioB B [lepronnueckoit cucteMe XUMHYECKUX AI1EMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uzuveckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKECHUN
METaJJIOB.

XWMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPHWH, KaJWi, KaJlblUi, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHEHUIA.

O61ue crocoObl Noay4eHus MeTaioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

DKCIIepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB M WX MPEBpaIlCHU: H3IydCHHE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJleHWE ¥  ONHMCAHHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMozeiicTBUE TUIPOKCHIA aTIOMUHUS C PAacTBOPAMHU KHUCIOT U IeJOoYeil, KaueCTBEHHbBIC
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3agaun.

Pacuérbl Macchl BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEIIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MIPOIYKTOB PEAKIUH, €CITH OJHO M3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xumum B oOOeECHeUEeHHWH DKOJOTHYECKOW, OSHEpPreTM4ecKOW ¢  MUIIEeBOU
0€30MacHOCTH, Pa3BUTHH MeAWIMHBI. [loHATHE O HAyYHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKUX PeaKIni.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [MPOMBIILIEHHOTO TOJIy4eHUs
BOKHEMIIINX BEUIECTB.

UenoBek B MHUpE BELIECTB M MaTEPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTEpHalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OpPraHNYeCKUe U MUHEPAILHBIEC YI0OpEHUSI.

XuMHS ¥ 370pOBbE 4YEJIOBEKA: MPaBWJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX MPENAPaATOB,
npaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXmnpeaMEeTHBIX CBA3EH MPH U3y4eHUU OOIIe 1 HEOPraHUYECKOW XUMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 MCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHA,
TaK U HNOHSTUMN, ABJISIOLIMXCSA CUCTEMHBIMU JJIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01iue ecTeCTBEHHO-HAay4yHbIE IOHATUSA: HAay4yHbIM (hakT, TUIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTEe3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHHE,  DKCIIEPHMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®usnka: MaTepus, SHEPrus, Macca, aTOM, 3JEKTPOH, IIPOTOH, HEUTPOH, MOH, W30TOI,
PaZAvoOaKTUBHOCTh, MOJIEKYJa, SHEPI€TUYECKUN ypOBEHb, BEILECTBO, TEIO, 00bEM, arperarHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIUYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, OpraHmsM, 3KocHCTeMa, Ouocdepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadust: MuHeEpabl, FOpHbIE OPO/IbI, OJIE3HBIE HCKOTIaeMble, TOIUIMBO, PECYPCHI.

Texnomorus::  XUMHuYecKas  IPOMBIIUIEHHOCTb,  METAJUIYyprus,  HPOU3BOACTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pPHaNIOB, AJIEKTPOHHAS MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTUH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHUUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpPeOOBAHMS K pe3yibTaTaM OCBOCHHS OOYyJarOIUMMCS
MporpaMM CpeaHero o0miero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus ABISETCS CUCTEMHO-AESTEIbHOCTHBIN MMOAXO0 1.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBbHOCTHBIM IMOJIXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS IpeameTa «XHUMHsD»» Ha YPOBHE CpeaHEro ooiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCUMCKON Tpa)KTaHCKOW HIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHHI JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYYaOIIUXCSI PYKOBOJCTBOBATHCS B CBOEU JESTENLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue MpPaBOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl M CHOCOOHOCTH CTaBUTh LENH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MpeaMeTa «XHUMHs» JIOCTHTaloTCsi B E€IUHCTBE
y4eOHOM ¥ BOCHIUTATENbHON JAEATEIbHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U UJeajJaMH POCCHUIICKOTO
rpaXIaHCKOTo 0O0IIecTBa, MNPUHATHIMA B OOIIECTBE HOPMAaMHM M TMpaBUJIaMH TOBEICHMUS,
CHOCOOCTBYIOUIMMH IpOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS» OTpaxaroT cpopMUPOBAHHOCTH
OMbITa TIO3HABATEJIBHOM M NPAKTHUECKOW JEsITeIbHOCTH OOYdYaloIIUXCsl MO peaau3aluu
MIPUHSATHIX B 0011I€CTBE IIEHHOCTEH, B TOM UHCJIE B YACTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 0OYUYAIOIIUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00SI3aHHOCTEH, YBaXKEHUS
K 3aKOHY M MPABOTOPSIKY;

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMax M MpaBWJIaX MEXKJIMYHOCTHBIX OTHOILIEHUI B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM JIEATEILHOCTH NP CO3/IaHUU YUEOHBIX TPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 33124, BHINOJHEHHH XUMUYECKHX YKCIIEPUMEHTOB;

CHOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTUKY U apryMEHTHI
JPYTUX MPU aHAIKU3E PA3TUYHBIX BUJOB YU€OHOU EATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOULIEHHS K HCTOPUYECKOMY M HAydyHOMY HACJIEIUI0 OTE€YECTBEHHOM
XUMHH;

YBaXKEHHsI K IpOIlecCy TBOpPUYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JOCTIKEHUS HAyKH €CTh pPe3yNbTaT MJIUTENbHBIX HaONIOIECHUH,
KPOTIOTIIMBBIX IKCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

UHTEpeca U TII03HABAaTEIIbHBIX MOTHMBOB B TMIOJYYEHMH U TOCIEIYIOIIEM aHajIu3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHUBATh CHTYAllUH, CBS3aHHBIE C XUMHUYECKUMHU SIBIICHUSMHU, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLIEHUBATh CBOE IOBEJCHUE M IOCTYNKH CBOMX TOBApUILEH C IMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPhI 3/I0POBbS:

MOHMMaHUS IICHHOCTEH 370poBOro M 0e3omacHoro obpasza KHW3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIcHHs MPaBU OE30MAaCHOTO OOpaIIeHUsI C BEMIECTBAMH B OBITY, TOBCEIHEBHOMN
KU3HU U B TPYJIOBOH JIEATEIHHOCTH;

MMOHMMAaHMSI IIEHHOCTH TPAaBWJI HMHAUBUAYATHHOTO U KOJUJICKTUBHOTO 0€30MacHOro
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCJICJICTBUN W HENPHUSATHS BPEIHBIX MPUBBIUCK (YIIOTPEOJICHHS AIKOTOJISA,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHUSA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATENBCKON JESITEIBHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKUX 3a7ad COIMAIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3Y4eHHUIO0 MPOoQeCcCuil pa3IMyHOTO POJia, B TOM YHCIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPYJA0BOH ACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIAMBHUAYaTbHOW TPAEKTOPUH OOpa30oBaHUs,
Oynaymieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JI0THYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKH 11€71€CO00pa3HOro OTHOLIEHHS K IPUPO/JIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHMS TJI00aBbHOTO XapaKkTepa IKOJIOTHUYECKUX MPOOIIeM, BIUSIHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOJUMOCTHU MCIOJIb30BaHUS JOCTHKEHUM XUMUH JIJIs1 peLICHHs BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOIIOIBE30BAHUS;

AKTUBHOTO HEMpUATUS ACUCTBUN, MPUHOCSIIUX BpPEI OKPYXKAIOUIeH MpUpOIHON cpele,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs Pa3BUTOTO HJKOJOTHYECKOTO MBIIIJICHUS, SKOJIOTUYECKOW KYIbTYpBI, OIbITa
NESITeTbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenu(PUKN XUMUU KaK HAayKd, OCO3HaHUsA €€ poju B (OpPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHUpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEU U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCOOOM 3HAYUMOCTH XMMHUHU AJIi COBPEMEHHOW NUBUIM3AIUU: B €8
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BAKHOW POJIM B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



00ecreyeHnn YCIOBHI yCHEIHOTO TPyda U SKOJIOTUYECKA KOM(DOPTHON KU3HU KaXKAOTO YJIeHA
0O0IIIeCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHMS CYHIHOCTH METOJOB IIO3HAHWI,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHUS AeTaTh 000CHOBAaHHBIE 3aKITFOUEHHS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHHS IS PEIICHHS
po0JieM B peasTbHBIX KU3HEHHBIX CHUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIBCKON EATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHH B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pazduuHbIX cdepax npodecCHoHaTbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3yibTaThl OCBOEHHUs y4eOHOro mpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble A7 (OPMHUPOBAHMSI MHUPOBO33PEHHUS OOYUAIOUIUXCS MEXIUCIMUILTMHAPHbBIE
(MexnpeMeTHbIE) OOLIeHAYYHbIE TOHATHS, OTPAKAIOIINE LIEJOCTHOCTh HAYyYHOU KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOJ0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCael0BaHue, HAOMI0IeHEe, U3MEPEHHE, SKCIIEPUMEHT U APYTHe);

yHHUBEpCcalbHble  y4ueOHble  JAeWcTBUA  (TMO3HaBaTelIbHbIE,  KOMMYHHUKATHBHbBIE,
peryiasTuBHBIC), obecrieunBaronye GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JatoLuXcs;

CHOCOOHOCTh  OOYyYaroOImIMXCS ~ MCHOJB30BaTh  OCBOEHHBIE  MEXKJIMCHUIIUHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS M YHHBEpcajbHble Yy4deOHbIE ICWCTBHUS B I03HABATEIBHOW U
COLIMANILHOM MPAKTHKE.

MertanpeameTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO (DOPMYNIMPOBATh W AKTyaJIM3UPOBATh MpoOJIeMy, BCECTOpPOHHE €&
paccMaTpuBaTth;

OTIPENeNATh IIeNN JIeATEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHUH HUX JOCTIKECHUS,
COOTHOCHUTH Pe3yJbTaThl ACITEILHOCTU C MOCTABICHHBIMU IIENISIMU;

WCIIOJIb30BaTh MPH OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIILICHUS — BBIICISThH
XapakTepHble TMPU3HAKK TMOHSATHM W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BATh
COOTBETCTBYIOIINE MOHSITUS U1 00BSICHEHUS OTJENbHBIX (DaKTOB U SBICHUM;

BBHIOMpPATh OCHOBAHUS M KPUTEPUHM s KIAcCU(PUKAIMK BEIIECTB U XUMHYECKHX
peaKuuii;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTpPOUTH JIOTMYECKUE pACCYXIeHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHsI B PaCCMATPUBAEMBIX SBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOLIECCe TIO3HAHUS, HCTIOIh3yeMbIe B XHMHUHM CUMBOJIHYECKHUE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTIbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJII) DJIEMEHTA,
XUMHueckas ¢GopMmyna, YpaBHEHHE XHMHUYECKOW peakiMu — TMpU pEIIeHHd Y4eOHBIX



MO3HABATENBHBIX M NMPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIEN0BaTENbCKUE e CTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIUi;

dopmMynupoBaTh LENM W 3a7aydl  HMCCIENOBAHUS, HCIIOJIb30BaTh IIOCTABICHHBIE |
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBHI
st POPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHHUS W TPOBEICHHUS YYCHUUYECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIEcca, CaMOCTOSITEIEHO
MIPOTHO3UPOBATh €ro pe3yibTar, (GOopMyIupoBaTh OOOOIICHHS ¥ BBIBOJBl OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

MpUOOpETaTh OMBIT YYEHUYECKOW HCCIIEOBATEIbCKON M MPOEKTHON JesTeNbHOCTH,
MPOSIBISATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUs
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHUKAX WHPOpMANUU (HAYIHO-TIOMYJISIpHAsS
TUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BHIOB H (OPM TPENCTABICHUS, KPUTHUECKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMynHpOBaTh 3ampOChl M TPUMEHSITH pa3IHMYHbIE METOIBI IMPH TOUCKE U O0TOOpe
uHpopmalny, He0OXOAUMOM /IJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOpeTaTh OMBIT MCIIOJIF30BaHMS WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMPATh ONTUMATBHYIO (hopMy TipeacTaBieHust HHOOpPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BAaTh HAyYHBIH S3BIK B KAuyeCTBE CpeACTBa MpH padboTe ¢ XUMUYECKOM
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((DU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHMBOJIMUYECKUE CPEICTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€ CTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYLIECTBY OOCYXKIaeMOW TeMbI B X0/ JHaliora U/Uiu JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIMOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNIaTh C MpE3eHTAlMed pe3ylbTaTOB MO3HABATEIbHON AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XUMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoekTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJabTaTaM IPOBEAEHHBIX
WCCIIEIOBAHUH IMyTEM COTJIACOBAHUS MO3UIIMN B X0 00CYX/IeHUsI U 0OMEHA MHEHHSIMH.

OBiaeHHe YHHBEPCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTD,
onpenenss e€ Ienu M 3a/auyd, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh
npeaaraeMblii aaropuT™ ACWCTBUI MPH BHITIOJHEHUH YU4EOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbomnee 3(h(HEeKTUBHBIN CIOCOO UX PEIICHUS C YU4ETOM MOTyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYIIECTBIISATh CAMOKOHTPOJb CBOEH JEATENIbHOCTM Ha OCHOBE CaMOaHalInW3a U
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpenMeTHbIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckast XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUI O XUMUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MUpPA, POJM XUMHH B TIO3HAHWU SIBICHHA TPHPOJBI, B (HOPMUPOBAHUU
MBIIIICHUSI U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIAMMOMW s
pEeIICHUsST TPAKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJIe;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI09YKa aTromMa, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyras u
COKpaméHHas), MOJib, MOJIIpHAs Macca, MOJISIPHBIH O00BEM, YIICpOIHBIA  CKEJIET,
(GYHKIIMOHATBHAS TPYIIA, PagUKal, HW30MEpHs, W30MEPbl, TOMOJIOTHYECKUN pPs, TOMOJIOTH,
YTIIEBOAOPOIBI, KUCIOPO U a30TCOJEPKANIUE COCTUHEHHS, MOHOMEp, TOJIUMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COSIMHCHHUS); TCOPUHU U 3aKOHBI (TCOPHSI CTPOCHUS OPraHUIEeCKHX
BemecTB A. M. BymiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHWS, JIS)KAIIUE B OCHOBE MMOHHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BAHUH BAKHEUIITUX OPTraHHYECKUX BEIIECTB B OBITY
Y TIPAKTHYECKOH JIeATETHHOCTH YeI0BEKa,

c(OPMHUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTePHBIC MPU3HAKH MTOHITHH, yCTaHABIMBATH
WX B3aUMOCBS3b, UCTIOJIF30BATh COOTBETCTBYIONINE MOHSATHSI IIPH OMMUCAHUH COCTaBa, CTPOCHHS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHUYICCKYIO CHMBOJIMKY JIJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHO) (GOpMYST OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKUX PEaKIUi, U3rOTaBIMBATh MOJEIHU MOJIEKYJI OpPraHMYEeCKUX BEIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh, ~ yYMEHUW  YCTaHABIMBATh  MPUHAUIEKHOCTh  H3YYCHHBIX
OpraHMYECKHUX BEIIECTB IO HX COCTaBy M CTPOEHHUIO K OIpeAeiEHHOMY Kiaccy/TpyIie
COeIMHEHU N (yrneBomopopl, KHCJIOPOJT u azoTcojepxKalre COEIMHEHMS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHNS), aBaTh UM Ha3BaHUs 110 CUCTEMaTUYeCKOW HOMEHKIIAType
(IUPAC), a Takxke MHpUBOIUTH TPHUBHAIbHBIC Ha3BaHHS OTACIBHBIX OPraHUYECKHUX BEIICCTB
(3TuNeH, NpoNMIIeH, AaleTHJIeH, JTUJICHIJUKONb, TJIHLIEepUH, ¢GeHoN, (GopMalblIeru,
alleTanpJeru]l, MypaBbUHas KHUCJIOTA, YKCYCHas KHUCJIOTAa, OJIEMHOBAs KHUCJIOTAa, CTEapUHOBAs
KHCIIOTa, TJII0K03a, (PPYyKTO3a, Kpaxmal, [eJUIHI03a, TIUIIH);

cOpMUPOBAHHOCTh YMEHHS OMNpPENENsITh BHUIbl XUMHYECKON CBSI3U B OPraHUYECKHX
coeMHEHUsX (OIMHAPHBIC U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHSI MPUMEHSTh MOJIOKEHUS TEOPHH CTPOCHHS OPraHMYeCKUX
BemecTB A. M. byriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MAcChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh COCTaB, CTpoeHHUe, (u3HUecKue u
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMUECKUX BEIIECTB
(MeTaH, 9TaH, JTWJIEH, MPOMWJIEH, aleTwieH, OyraaueH-1,3, MerunOyramueHn-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHTJIUKOJb, TIUIEPHH, (EHON, alleTalbJIerul, MypaBbUHAs U YKCYCHAs
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TeHETUUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIUX XUMUYECKUX pEakiui ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOUHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTh, TPHUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpPUMEHEHUE
MPOIYKTOB MepepadOTKH;



chOpPMHUPOBAHHOCTh yYMEHUW MPOBOIUTH BBIUMCICHHUS MO XUMHYECKUM YPaBHCHUSIM
(Macchl, 00béMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WMIU TPOJYKTA PEAKIMHU IO W3BECTHBIM
Macce, 00bEéMy, KOJTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

cOpPMHUPOBAHHOCTh YMEHUU BJIAQJETh CHCTEMOH 3HaHWH 00 OCHOBHBIX METOJax
Hay4YHOTO TMO3HAHUS, UCHOJIb3YEMbIX B XUMHUH MPU U3YYCHUHU BEUIECTB U XUMUYECKUX SIBJICHUMN
(mabnrosieHe, W3MEpPEHUE, OSKCIICPUMEHT, MOJCIMPOBAHNE), WCIOIh30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS YISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYAIUIX, CB3aHHBIX
C BEIIECTBAMU M UX IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMECHHIA COOJIOATH MPABWIIA TOJIb30BAHUS XUMHUUYECKOU MOCYI0N U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKE MPaBmiia OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATH U BBIMOJTHATH XUMUYECKUNU HSKCIEPUMEHT
(TIpeBpalleHnsi OpraHUYECKUX BEIIECTB MPH HArpeBaHHUH, TOJYYCHHE ITHIICHA M U3y4YEHUE €ro
CBOWCTB, KAauUeCTBEHHBIC pPEAKIMM OPraHMYeCKHX BEIECTB, JIeHATypauus OEJIKOB TMpHu
HarpeBaHWH, [BETHBIC PEAKIINH OEJTKOB) B COOTBETCTBUU C MPABWJIAMH TEXHUKH O€30TIACHOCTH
Mpu 00pallleHUH C BEMIeCTBAaMU U JabOPaTOPHBIM 000PYTOBAHUEM, MPEACTABISTh PE3YJIbTATHI
XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3amucCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUNA U
(hopMyIHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUUYECKYI0 WH(MOpMAIIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM HHpopmaruu, UHTEpHET U Ipyrux);

cOpMHUPOBAHHOCTh YMEHHM COOIIOAAaTh MpaBUiIa AKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEJICHNUsT B OBITY W TPYJAOBOM JEATEIBHOCTH B IIENISIX COXPAHEHHS CBOETO 3J0POBbS U
OKpYXaloIel MPUPOIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBBIE OPraHU3MBI
ONpENENEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHaTre Ha
puMepax crocoObl YMEHBIIEHHs] U MPEJOTBPAIICHNUS UX BPEAHOTO BO3JCHCTBUS HA OPraHu3M
YEII0BEKa;

JUIg 00Yy4YarolUXCsl ¢ OIPaHUYEHHBIMH BO3MOXHOCTSMHU 3JIOPOBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIIETIBIX W CIA0OBHISIIMX OOYYArOIIMXCS: YMEHHE HCIIOJIb30BaTh pelbeHO-
TOYEYHYIO cucTeMy o6o3HaueHui JI. bpaiins as 3anmucu XuMmudeckux Gopmyi.

11 KVIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHMS Kypca «OOmIass W HeOopraHWYecKas XUMHS)
OTpaXkaroT:

c(hOpMHUPOBAHHOCTh TPEJCTABICHUNH: O XHMHUYECKOHW COCTaBIAIOIICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHUpPA, POJM XUMHUHU B TO3HAHUU SIBICHUM TPUPOIbI, B (HOPMUPOBAHUU
MBIILJICHUS. U KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIMOHANBHOM TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3J0POBBIO U PUPOTHOM CpEJIE;

BJIJICHUE CUCTEMOW XMMUUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJAraroline
MOHATHS (XMMHUYECKHI DJIEMEHT, aTOM, U30TOTI, S-, P-, d- 2JIEKTPOHHBIE OpPOHUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIAH O00BEM, BaJIEHTHOCTH, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEINEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBaJeHTHas, WOHHAs, MeTa/lInyeckas, BOJOPO/IHAs),
KpPUCTAJUIMYECKass  PELIETKA, THUIbl XUMHUYECKUX  PEaKLUW, pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOJMTUYECKAs TUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEDL, CKOPOCTh
XUMHUYECKON  peakIHH, XHUMHYEeCKOE paBHOBECHE); TEOpPHUHM U  3aKOHBI  (Teopus
JNEKTPOJUTUYECKON Aucconumanuu, nepuoanueckuii 3axkoH JI. WM. MeHnneneeBa, 3akoH
COXpAaHEHUsI MACChl BEILIECTB, 3aKOH COXPAHEHHUS M IPEBPALICHUS DHEPTUM IPU XUMHYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JIeKallMe B OCHOBE [OHUMAHMUS NPUYUHHOCTH M CHUCTEMHOCTH XUMHMUYECKHUX SBIICHUH,



(aKTOJIOTMUECKUE CBEICHHUS O CBOMCTBAX, COCTaBE, MOJyYCHHH U O€301IacCHOM HCIOJIb30BAHUU
BOKHEHIIIMX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKON JEATSILHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC MPU3HAKH MMOHSATHH, YCTaHABIUBATH
UX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHSATHS MPU OMUCAHUH HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHUPOBAHHOCTh YMEHHUU HCIIOJIb30BaTh XMUMUYECKYI0 CUMBOJIUKY JJISI COCTABIICHHS
(dbopMysT BEIIECTB W YpPaBHCHUU XHMHUYECKUX PEAKIUH, CHCTEMAaTHYCCKYIH0O HOMEHKIATYpY
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIBHBIX HEOPraHUYECKUX BeEHISCTB (yrapHblid ras,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTb, Herami€Has H3BECTb, IMUThEBAasi COoJa, NUPUT U
Apyrue);

C(OPMHUPOBAHHOCTh yYMEHHH ONpPEACTSATh BAJICHTHOCTh W  CTENEHb OKUCICHUS
XMUMHMUYECKUX DJEMEHTOB B COEAMHEHUSAX pa3IMYHOIO COCTaBa, BMJlI XHMHUYECKOHN CBSI3U
(KoBajsieHTHasi, MOHHAsA, METAJJINYeCcKas, BOJOPOJHAs) B COECIMHEHUSX, TUI KPUCTAIIMYECKOMN
peIETKY KOHKPETHOTO BELIECTBA (aTOMHAsi, MOJIEKYJIsipHAsl, HOHHAs, METAJUIMUECKas), XapaKTep
Cpelbl B BOJHBIX PACTBOPAaX HEOPTraHUUECKUX COECMHEHMUI;

c(OpMHUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAAJICKHOCTh HEOPraHUYECKUX BELLIECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEeHUH (IpoCThie BEUIECTBA — METAILJIbI U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHUS, KUCIOTbI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

chopMUPOBAaHHOCTh YMEHHM pPACKpBIBaTh CMBICI mepuoandeckoro 3akoHa JI. .
MenneneeBa W JEeMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUH  XapaKTepHU30BaTh dJEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproaudyeckoil cuCTEMbI XUMHUYECKHX d1eMeHTOB J[. M.
MenzeneeBa, HCIHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIC OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSICHSATh 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHMYECKUX 3JIEMEHTOB U HUX
COEIMHEHUH MO nepuoaaM u rpynnam llepuoauyueckoil cuctemMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJy HEOPraHMYEeCKMMM BEIECTBAMU C IIOMOILBIK) YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUH;

chOpMUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATH XUMUUYECKHE PEAKIUU O Pa3TUUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyloIIMX BEIIEeCTB, TEIUIOBOMY J3(PQeKTy peakuuu,
W3MEHEHHIO CTETIeHEe OKUCIECHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKli, YIaCTHIO KaTajau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIISITh YPaBHEHUS PEAKIIUI Pa3IMYHBIX TUIIOB, TOJIHBIE
U COKpalléHHBbIE YpaBHEHHUS peakluii MOHHOIO OOMEHa, YUUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OINBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI PACKPHIBATH CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCPEeCTBOM COCTaBIEHHS SJIEKTPOHHOTO OanaHca ATHX peaKIvii;

chOpMUPOBAHHOCTH YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMEHICHHs XWMUYECKOTO pPaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3aerictBus (mpunnui Jle [latensbe);

chOpMUPOBAHHOCTh YMEHMH XapaKTEepH30BaTh XHMHUYECKHE MPOIECCHI, Jiekallue B
OCHOBE MPOMBINIJICHHOTO MOJY4YEHUSI CEPHON KUCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MpeICTaBICHU 00 OOMIMX HAyYHBIX MPUHIIUINAX M DKOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BOJICTBA;

chOpPMUPOBAHHOCTh yMEHUW MPOBOIUTH BBIUYUCICHUS C HCIOJBb30BAHUEM TOHSITHS
«MaccoBasi JIONIs BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOUIEHUH Ta30B MPU XUMHUYECKUX



peaKmax, Macchl BEIIECTBAa WM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHCHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOIOATH MpPaBUiIa MOJIH30BAHMS XHMHUECKON MOCYI0N U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO 1a00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATH W BBHITIOJNHATH XUMHYECKUH JKCIICPUMEHT
(pa3znoxeHne TEpOKCHIAa BOJOPOJa B TPHUCYTCTBHM KAaTalM3aTopa, OMPEACTICHHUE CpPEeabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklud HOHHOTO OOMEHAa, KAa4eCTBEHHBIC pEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIEPHUMEHTAIBHBIX
3amad mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TIPaBHJIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yNbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (opMe 3ammcu ypaBHEHWH COOTBETCTBYIOIIMX
peakiuii U GOpPMYITHUPOBATEH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMCHHIA KPUTHYCCKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MAacCOBOM KOMMYHHKAIWu, WHTEpHET W
IPYTHX);

C(OPMHUPOBAHHOCTh YMEHHH COOJIOAATh TMpaBWJIa SKOJOTUYECKH IIeIIecO00pa3HOTO
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IESIX COXPAHEHHUS CBOETO 370POBBS U
OKpY)KaroIIeH TPUPOJTHON Cpesibl, 0CO3HABATh OTACHOCTH BO3JICHCTBUS HA JKUBBIC OPTraHU3MBI
OTIpeICIEHHBIX BEIIECTB, OHUMAasi cMbICT rmokasarens [1JIK, moscHATe Ha mpuMepax CriocoObl
YMEHBIIICHUS U TIPEIOTBPAIIICHHS HX BPETHOTO BO3JICHCTBHUS HA OPraHU3M YeJIOBEKa;

JUIg 00YydJalolUXCsl ¢ OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEUIECTB U XUMUYECKHUX SIBJICHUII;

JUISL  CIIETIBIX W CIA0OBHISIIMX OOYYArOIIMXCS: YMEHHE HCIIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o0o3HaueHwuit JI. bpaiins s 3anmucu xumuueckux Gopmys.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/nt HpOrpaMMBI Beero ;c;;::;)‘:“"“”e ;[if)ﬁiz)l::;l;l‘{eCKl/le o6pasoBaTe/IbHbIE pecypchbl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus https://academy-
11 CTPOCHHS OPTaHUUYECKUX COSMHEHUN A. 3 content.apkpro.ru/lesson/a9f3d191-
M. Bbyrneposa Sele-4e24-ac02-efb16fa49f6a

Hroro mo pazueny 3

Paspnen 2. Yriesogopoabl
https://academy-

2.1 [IpenenpHbIE YriIeBOAOPOIbI — AJIKAHBI 2 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
https://academy-

2.2 HenpenenbHeIe yrieBo0pobt: aKeHe, 6 1 content.apkpro.ru/lesson/4038171e-

WIKATHCHBL, ATICHH 4158-4hd1-ae98-18dc1cfh9399
https://academy-

2.3 ApomMartudeckue yrieBoAa0pobl 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

2.4 TIpHpOAHLIC MCTOUHMKH YTIICBO/IOPOIOB 1 3 1 https://lesson.edu.ru/04/10

HX mepepadboTKa

Wroro no pazneny 13

Paznea 3. Kuciopojacoaep:kanue oprannieckue coeTuHeHus
https://academy-

3.1 Cnuptel. Oenon 3 content.apkpro.ru/lesson/5439¢18b-
7440-4b6f-bf84-c04fa471694f

392 Anpneruapl. KapOoHOBBIE KMCIOTHI. 7 1 https://academy-

CrnoxHble 3¢upbl

content.apkpro.ru/lesson/8664b319-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

0ba3-4945-pb076-ch7ae5858090

https://academy-

3.3 YrneBoisl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Hroro mno pazueny 13
Pasnen 4. A3oTcoaepskaime opraHudeckue coeIMHeHust
https://academy-
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Wroro mo pazueny 3
Pa3znea S. BoicokoMoJieKyJIsipHbIe COeIUHEHUS
5.1 ’ [Tnactmaccer. Kayayku. Bosmokna 2 https://lesson.edu.ru/04/10
Wroro mo pazgeny 2
OBIIEE KOJIJMYECTBO YACOB I1O 34

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE

HanmeHnoBaHue pa3iaesioB U TeM "

Ne n/m ——— P Beero Konrpoasneie | Ilpakruyeckune f)lép‘g:::::;lgbnme

padoTsbI padoThI pecypest

Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u

1.1 [Tepuonnueckas cucTeMa XUMHYECKUX 3 https://lesson.edu.ru/04/10
anemeHToB J[. 1. Menneneera

19 Crpoenue BemiectBa. MHOTOOOpasue 4 https://lesson.edu.ru/04/10
BEIIIECTB

1.3 XUMHUYECKUE PEAKIHH 6 1 1 https://lesson.edu.ru/04/10

Wroro mo pazueny 13

Paznea 2. Heoprannyeckasi XuMusi

2.1 Mertasnibt 6 1 https://lesson.edu.ru/04/10

2.2 Hemeranms 9 1 1 https://lesson.edu.ru/04/10

23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5 https://lesson.edu.ru/04/10
BEIIECTB

Hroro no pazgeny 17

Paznena 3. XuMus 1 ;KU3HL

3.1 ’ XUMHUs ¥ KHU3HD 4

Utoro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnuecTBo yacos DJIeKTPOHHbIE
[
Jrj;—n Tema ypoxa Bcero Kontpoaeubie | IpakTuyeckue fl[:;‘?eﬂnﬂ :)Igg)a[;?)l::fenbﬂme
padoTsI padoThbI pecypebi
1 [IpeameT opraHn4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE M 3HAUCHUE
2 Teopust cTpOEHHUSI OPraHUYECKUX COCTMHEHUI 1
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuyeckux BemniecTB. Homenknarypa 1
(cucremaTuyeckas) U TPUBHUAIbHBIC HA3BAHMS
OPTraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUI 1
PAA
5 MertaH u 3TaH — OpOCTEeUIINE TPEACTABUTEIHN 1
AJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1
MIPEACTABUTENH AJIIKEHOB
8 [TpakTrueckast padora Ne 1. <iHOqueHHe 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTB
Ankanuensl. byraguen-1,3 u metunoyraaueH-
9 1,3. IlosiyueHHe CUHTETUYECKOTO KayuyyKa 1 1
pEe3UHbI
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHM psasl. ALETUIIEH — 1
MPOCTEHMIINI PEACTABUTEh AIIKUHOB
11 Boruncnenus mo ypaBHEHUIO XUMHYECKOM 1

peaxiuu




Apensl: 0€H301 U TOJIyoJ. TOKCHYHOCTh

12
apeHOB

13 I'enernyeckas cBs3b YrieBOAOPOIOB,
MIPUHAUIEKALIUX K Pa3IMYHbIM Kj1accaM
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN Ta3 ¥ MOIYTHBIC HEPTSIHBIE Ta3bl,
He(Th U IPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE UCTOYHUKH YTIJIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U NPOAYKTHI €€ nepepaboTKu

16 KonTtponbHas padoTa mo pasaery
«YTI€BOI0POAbD)

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI: METAHOI
1 3TaHoJ. BomopoaHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: STUICHTITUKOIb
TIIMLEpUH

19 ®eHou: CTPOCHHE MOJIEKYIIBL, dusnueckue u
XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbAerul U aleTalbIeru.
AnetoH

21 OnHOOCHOBHBIE IIpee/IbHbIE KAPOOHOBBIE
KUCJIOTBI: MypaBbHHAs U YKCYCHasl

22 [IpakTnueckas pa6f)Ta No 2. «CpoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBI»

23 CreapuHOBast U OJIEUHOBAsI KUCIIOTHI, KaK
IIPEJCTABUTEIIN BBICHIMX KAPOOHOBBIX KUCIOT

24 Mpla Kak COJIH BBICIINX KapOOHOBBIX KHCJIOT,
UX MOIOIIEE IEHCTBUE
CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE

25 KapOOHOBBIX KUCIIOT. [ MPOSTU3 CIIOKHBIX
3¢upoB

26 XKupsl: ruspoans3, NpUMEHEHHE,




OMOJIOTUYECKAsl POJIb KHUPOB

VYTrieBoibl: cOCTaB, KiaccuuKarus.

27 Baxkneiimue npencTaBuTeNN: III0K03a, 1
bpykTO3a, caxaposa

28 Kpaxman u 1emirono3a Kak IprupoHbIe 1
MTOJIUMEPBI
KontponbHas padoTa no pasaeny

29 «Kucmopoacoepkariue opraHnIecKue 1
coenuHeHus/ Beepoccuiickast mpoBepovHast
paborta

30 AMWHBI: METHUJIAMUH U aHWJTHH 1
AMUHOKHUCIIOTHI KaK aM(pOTepHBIE

31 OpraHUYECKUE COCTUHEHUS, UX OMOJIOTHIECKOE 1
3HaueHwne. IlernTums!
Benkn kak mpupoIHBIC BEICOKOMOJICKYIISIPHBIC

32 coenqnuennsa. OCHOBHBIE ITOHATHS XUMUU 1
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUN

33 HToroBasi KOHTpOJIbHasi padoTa 1
OcCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCAMHCHUH. 1
[InacTMacchl, Kayqykd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUrypauus aToMoB

[Iepnoanueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX 31eMeHTOB JI. M.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEH
CTPOEHHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMUYECKUX DJIEMEHTOB M UX COCTUHEHHH 110
rpynmnam M rnepuojaM. 3HaueHue
MEPUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMmudeckux 3nemenToB .. Meneneena B
pPa3BUTHUU HAYKU

Crpoenue BemiecTBa. XUMUYECKAs! CBSI3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM
cBs3u. BoopoaHas cBs3b

BanenTHOCT®D. :‘)J'ICKTpOOTpI/II_IaTCJ'II)HOCTB.
CreneHb OKHUCIICHUS. BCHICCTBa MOJICKYJIAPHOT'O
U HCMOJICKYJIIPHOT'O CTPOCHU A

ITonsarue o JUCIICPCHBIX CUCTEMAX. Hctunneie n
KOJUIOMIHBIC PaCTBOPLI. MaccoBas 10Js
BCIICCTBA B paCTBOPEC

KJ'IaCCI/I(bI/IKaI_[I/ISI U HOMCHKJIATypa
HCOPraHN4YCCKUX coeauHeHuH. I eneTnyeckas
CBs3b HCOPraHNYCCKUX BCIICCTB, PA3JINIHBIX
KJ1aCCOB

Knaccudukarus XuMHIECKUX peaklui B
HEOPraHM4eCKOM U OpraHUuYeCKON XUMUHU.




3aKOH COXpPaHEHUsSI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPIUU IIPU
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakuy.
XHUMHUYECKOE PAaBHOBECUE

10

[Tpaktuyeckas padora Ne 1. «Biusiaue
pa3auyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum»

11

DneKTpoauTHYecKas aquccoruanus. [loasatue o
BOJIOpPOJHOM Moka3atene (PH) pactBopa.
Peaxiun nonHoro oomena. ['maponms
OPraHu4€CKUX U HCOPTaHNICCKUX BEIICCTB

12

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTHE 00 21EeKTPOIM3€E PACIUIaBOB U
pacTBOPOB COJIECH

13

KonTtponbHas padoTa no pasaery
«TeopeTnyeckre OCHOBBI XUMUUY

14

Mertanel, ux noJsoxenue B [leproauueckoi
CHCTEME XMMHUYECKHUX 3jieMeHToB JI. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUST aTOMOB.
OO6mue Gpu3nIecKre CBOMCTBA METANIOB

15

CrutaBbl METAJIOB. DJIEKTPOXUMHUYECKUH Psif
HANPSHKEHUN METaIIOB

16

XHMMHUYECKHE CBOMCTBA BaXKHEHIIINX METAILIIOB
(HATpWA, KaJIWH, KaJIBIMA, MAarHUH, A TFOMUHUMN )
U UX COEOUHEHNN

17

XHWMHYECKHE CBOMCTBA XpOMa, MEIH B KX
COECOUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COEIMHEHUN

19

IIpakTtuyeckas padora Ne 2. "Pemenue
9KCIEPUMEHTAJIbHBIX 33124 110 TEME




«MeTtamas"

20

Hewmeransl, ux nosoxxenue B lleproauyeckoi
CUCTEME XMMHUYECKUX d1eMeHToB /[, U.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS AaTOMOB

21

@uU3nYECKUE CBOMCTBA HEMETAILIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe
KHCJIOpoJia, cephl, (hochopa u yriepoa)

22

XHAMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCIMHEHUN

23

XuMHYecKue cBOMcTBa a30Ta, pocopa u ux
COEIMHEHU N

24

XHWMHUYECKUE CBOMCTBA yIriiepoa, KpEMHUS U UX
COCIMHEHUI

25

[IpumeHeHre BaXKHENIIINX HEMETAIIIIOB U UX
COeIUHEHUN

26

O06001IeHne U cUcTEMAaTU3aIMs 3HAHUN 1[I0 TEME
«Hemetannel». Berauciaenus o ypaBHeHUSIM
XUMHUYECKUX PEAKIIUH U TEPMOXUMUUYECKHE
pacyEThI

27

[IpakTtuueckas padota Ne 3. «Pemienne
AKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
"Hemeranmnsl"»

28

KontponbHas padoTa no teMam «MeTayuibl» 1
«HemeTamis»

29

HeOpFaHI/I‘-ICCKI/IC U OPraHu4CCKUC KUCJIOTHI.
HeOpFaHI/I‘-ICCKI/IC U OPraHn4CCKrUC OCHOBAHUA

30

AmboTepHbIE HEOPraHUYECKHE U OpraHNYeCcKue
coelMHEHMs. | 'eHeTnyeckas cBs3b
HEOPraHMYECKNX U OPraHUYECKUX BEUIECTB

31

Poib xuMuu B o0ecrieueHHN 3KOHOFI/I‘IGCKOI\/’I,
BHGPFGTI/I‘-ICCKOI\/’I U IHIIEBOM 6C3OHaCHOCTI/I,
Pa3BUTHUHN MCIAUTTUHBI




[IpencraBnenus 06 oOMUX HAYYHBIX TPUHIUIIAX

32 | IPOMBIIIJICHHOTO MOJIyYSHUS BaXKHEUIITNX 1
BCIIICCTB

33 | UroroBasi KOHTPOJIbHAsI padoTa 1

34 | Xumus 1 3I0pOBBE YETIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIHOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

* Xumus, 10 kmacce/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

» Xumus, 11 xnace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHHYEHHONW OTBETCTBCHHOCTHIO
«IPODAy»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Metonudeckoe nocodbue — 6a3oBblil ypOBEHb» - M.:
Hpoda 2022 ron.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O0m1as XumMusi B TeCTax, 3ajadax, ynpaxkHeHusx. 11
knace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTposibHbIE 1
MpOBEpPOUHbIE pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kaura st
yuurtens». Yacte 1 — M.: [Ipoda, 2019 ro.

5. O.C.T'abpuensn, I'.I'.JIeicoa, A.I'.Breaenckas «Xumus 11 knacc: HactonpHas kHura 1is
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OcTtpoymoBa «3amgauu 1o XMMHUHU U CIIOCOOBI X
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. leancoBa «Xumus 11 kmacc moypounsie miansl o yaeonuky O.C.I"abpuensna,
I".I".JIeicoBoi» - Bonrorpamy Yuurens 2018ro.

8. M.A.Ps0oBa, V.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaaccy, - M.: Dk3ameH,
2019r.

9. O.C.I'abpuensn, N.I".octpoymoB « XuMHU4YeCKnii SKCTIiepuMeHT B mmkoJie 11 kmace»; - M.:
Hpoda. —2019 rox.

HUDPPOBBIE OPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumust» 1 caiiT 1yst yaurens «5 uay Ha ypOK XUMHUN
http://him.1september.ru Eaunas xomtekuus LIOP: TlpenmeTHas KoIeKust « XM
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE KCIIEPUMEHTHI:
xumust. Kostekius Poccuiickoro o01eo0pa3oBareiHOTO TopTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoii

http://www alhimik.ru Bcepoccuiickas oluMuaga MKOIbHHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XMMHEsI: SJICKTPOHHBINA YICOHUK JUIS CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JTEKTPOHHBINA YICOHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHuuroHnHast OJTUMITHA/A [T0 XUMHUH: TEIEKOMMYHHKAITHOHHBIA
00pa3oBaTeIbHBIN MPOCKT



