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HHOACHUTEJIbHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011eTro 00pazoBaHus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS (enepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanust (POIlI COQO), npencrabieHHblx B DenepanbHOM TroCyIapCTBEHHOM
obpasoBatenbHOM craaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTeJbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pa3BUTHUSA
BocnuTaHus B Poccuiickoii @enepauuu Ha nepuon a0 2025 roxa» (Pacnopsxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTeruy oOydeHUs, BOCIIMTAHUS U PAa3BUTUS O0YyJarOIUXCs CpeACTBaMHU Y4eOHOro mpeaMera
«Xumusa» 11 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€ BBITYCKHUKaMH  0011eo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (OpMUPOBAHMS MHPOBO33PEHHSI M OOIIEH KyJIbTYpHI
4eJI0BEeKa, a TaKKe DSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4EOHOTO IMpeaMeTa «XUMHs», CoJlepKaHhe M MOCTPOCHHE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(PUKM HAyKH XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Henel M MPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHME CHCTEMBI CPEIHEro 0oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOMU
UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyiabTypbl. OHa BHOCUT CBOH BKIaja B
(dbopMHpOBaHUE PAlMOHATILHOIO HAYYHOTO MBIIIIEHUS, B CO3JJaHKE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTopoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE TIOHUMAaHMS BEIIECTBEHHOT'O COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aHMOCBSI3U
MEXIy CTPOCHHEM BEIIECTB, UX CBOMCTBAMH W BO3MOXHBIMH 00JIaCTSIMU TIPUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JPYTUMHU €CTECTBEHHBIMM HayKaMH, XHUMHS cTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEHUE II00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoi, MNHUIIEBOM, SKOJIOrMYecKod Oe30macHOCTH U
OXPaHBI 3/I0POBBS.

B coorBercTBMM ¢ 0OOLIMMM LEISIMM M TNPHHLUIAMH CpeIHEro oOIiero oodpa3oBaHuUs
conepxanue npeamera «Xumusi» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY OOYyYaroIuXcs, HEOOXOAMMYIO MM JJs



BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUYEHHUS B KHU3Hb COLMYMa,
MIPOJIOJHKCHHS 00pa30BaHUs B PA3IMUHBIX 00JIACTSAX, HE CBS3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocTaBisromMMHA TIpeaMeTa «XUMUS» SBISIOTCS 0a30Bbie Kypchl — «OpraHnuyeckas
xumus» 1 «O01as 1 HeopraHudecKasi XMMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUH MO0 HEOPTAHWYECKOW XUMUU (C BKIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckord xumuu. opmMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETr0 MHOT0oOpasus
BEIIECTB Ha OCHOBE OOILIUX MOHATHI, 3aKOHOB ¥ TEOPUI XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumusi» 1 «O01as 1 Heopranuyeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpeAeNEHHBIX TEOPETUYECKUX YPOBHAX. TaK, B Kypce€ OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUS OpPraHWYECKUX COEAUHEHHI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMyecKkoil XMMUU MOIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEACTABJICHHUS O XUMUYECKOUN CBSI3H, KJIIACCU(PUKAIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Tox HOBBIM YTJIOM 3pEHHUsS B MpeaMere «XuMHUs» 0a30BOr0 ypOBHS paccMaTpUBACTCS
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHUS TEOPETHUSCKUNA MaTepuan u
dakTonornueckrue CBEACHHs O BEIIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeOpraHWYecKass XUMHUs» O0YyYarOIMMCSl TPEJOCTABISAETCSI BO3MOXKHOCTh OCO3HATh
3HaUEHUE TEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUYECKUX TMO3HIIHIA,
IyOKe TMOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIMH STOro 3akoHa — OT oOoOmaromieil 10
OOBSCHSIONIEH U TPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHsercss B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COJEp)KaHHS, HMMEIOIUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YelOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K TpoOIecCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICITUBATh WH()OPMAIIMIO U MPUMEHATH €€ NIl TOMOJMHEHUS 3HAHWM, PEIIeHUs
VMHTEJUIEKTYAJIbHBIX M KCIIEPUMEHTAJIbHBIX MCCIEI0BATENbCKUX 3a7ad. B 1memom conepkanue
ydaeOHOro TpeaMera «XUMHUs» TaHHOTO YPOBHS U3YUYCHHUSI OPUEHTHPOBAHO HAa (POPMHUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBHI JJIsi TOHUMaHUsI (QUITOCOPCKUX HIEH, TaKMX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTaHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
U pEIICHUS TPOTHBOPEUYHUN MEXKTy HOBBIMHU (PAKTaMH U TEOPETUYSCKUMHU MPEANOCHUIIKAMH,
OCO3HAHHME POJM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a TakkKe MpodiieM cOepekeHust
JSHEPreTHYECKUX PECYPCOB, CHIPbsl, CO3/IaHUsI HOBBIX TEXHOJIOTUN U MaTEPUAIIOB.



B muiane pemieHuss 3amad BOCIMTAHUSA, PA3BUTHUS U COLMAIU3ALMU  OOYyYaroIIMXCS
NPUHATBIE TPOTPaMMON MO XHMHUHM TOAXOIbl K OIPEIEICHUIO0 COAEPKAHUS M MOCTPOCHHS
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs PoOeM, MOUCKa, aHau3a U
0o0paboTku uH(POpPMAIMK, HEOOXOMUMBIX IS MPHOOPETEHUS ONbITAa MPAKTHUYECKOW H
HCCJIEIOBATENBCKOM 1eATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTuke npenojaBaHusi XMMHH KaKk Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
HAa YpOBHe cpenHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJied M3y4eHHUs MpeAMeTa HamlpaBlIeHHUEM IEePBOCTEIIEHHON 3HAYUMOCTHU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XWUMHYECKOM Hayku Kak oOjactu
COBPEMEHHOT'O0 €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATENbHOCTH 4YelOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KylIbTypbl. C METOIMYECKOH TOYKM 3pEHHs TaKOH TOAXOI K
OTIpENIeJICHUIO TIeJICH N3Y4eHUs TIpeIMEeTa SBIISICTCS BIIOJIHE OMPABIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU HM3y4YeHHsS IpeaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 ku1.) ssBASIOTCS:

e (GOpMHpPOBAHHME CHCTEMbl XUMHUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC TMOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C HCTOPUEN UX PA3BUTHUS U CTAHOBJICHHS;

e (opMupOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TO3HAHUS BEIIECTB U
XUMHUYECKHX peaKIHid, HeOOXOAUMBIX Ul MPUOOPETeHHUsS YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIEeCTB M XUMUUECKUX SIBIICHHUH, UMEIOIINUX MECTO B MIPUPO/JIE, B MPAKTUUECKOH 1
MOBCEHEBHOM KU3HU;

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENIBHOCTH, CBS3aHHBIX C HAOIMIOJACHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJeHHEM NpaBWil 0€30MacHOro
oOpalleHus C BeleCTBaMHU.

Hapsiny ¢ aTuM, copeprkaTtenbHasi XapakTepUCTUKa IeNiel M 3a/1a4 U3y4eHUus NpeaMera B
porpaMMe 1Mo XMMHUHU YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMHU MPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTETIEHU OTHAETCS TPEANOYTEHHE MPAKTUIECKOH KOMIIOHEHTE COJepKaHUs OOyYeHHs,
OPUEHTHPOBAHHOW Ha TIOATOTOBKY BBITYCKHUKA 00I€00pa30BaTeIbHOW OpraHU3allNH,
BJIAJICIOIIEr0 He HaOOpOM 3HaHM, a (YHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CHOCO0aMH U
YMEHUSAMH aKTHMBHOI'O TMOJYYEHUS 3HAHWHA W NPUMEHEHHUS UX B peabHON >KM3HU Ui PELIeHUs
NPaKTUYECKHX 3a/1a4.

B cBi3u ¢ 3TUM 1NpH U3yYEeHUHM IpeaMeTra «XUMHUS» JAOMHHHpYIOLee 3HadeHUe
nproOpeTaloT TaKKUe IEeNU U 33]a9H, KaK:

amantanus  OoOydJarommWXcsi K  YCIOBHSM  JHHAMHYHO  pa3BUBAIOIIETOCS  MHpa,
GbopMHpOBaHHWE WHTEIUIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K camMoo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIIEHOMY TPHHITHIO TPAMOTHBIX PEINICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IPUMEHEHUEM;

dopmupoBaHHe y OOYYalOIUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMN),
UMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JUIS PA3IMYHBIX BHIOB JESATEIBHOCTH: PELICHUs MPoOIIeM,
NIOWCKa, aHalm3a ©U 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JJsI TPUOOPETEHHUsS OIbITa



NEeSTEIbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHWU XHUMHUHU, a TaKXkKe Ui OLIEHKH C
MO3HILIMN YKOJIOTHUECKOM O€30IMacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHMu3M YeJIOBeKa U MPUPOAHYIO Cpey;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
00yYaromuxcsi: CnocOOHOCTH CaMOCTOSITEBHO INPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHO! U HAayYHO-TIOMYJISpHOU WH(OPMALIUKA XUMHUYECKOTO
COJIepKaHUs;

dbopMupoBaHUe U pa3BUTHE Yy 00YYaAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs yOeKIEHHOCTH B TyMaHHUCTHYECKOHW HAmpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pEIIeHUH TIJ00anbHBIX  MpoOJEM  palOHaIbHOIO
MPUPOIONOIL30BaHUS, TOMOJHEHUS SHEPreTUYECKHX PECYpCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHUSA HEOOXOIMMOCTH OEpeKHOTO OTHOLIEHUS K MPUPOJE U CBOEMY
3[I0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIL30BAHUS MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaIUAX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B y4ueOHOM mmaHe cpemHero oOmero o0pa3oBaHUs NpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMETHOH obnacTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO0miee 9nciioO 9acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 yvaca (1 yac B Hepeno), B 11
kiacce — 34 gaca (1 gac B Hezenio).



COJAEP)KAHUE OBYYEHUA

10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccupukanmud  OpraHMYecKWx  BemiectB.  Homenknarypa
OpraHMYECKUX COEJMHEHUN (cucTeMaruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB U MaTepuajaMM Ha UX OCHOBE, MOJECIMPOBAHHE MOJEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjIeHue, 0OyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTPOEHHUE, TOMOJOrMYecKHi psa. Meran um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE U XHMMHMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOpEHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJloreHUpPOBAHUS, TUAPATALMHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHI psii. ALETUIEH —
MPOCTEHIINN MPECTABUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyde€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuuecKue Ce0UCmMea (peakyuu 2ai02eHupo8anus U HUMpPOBAHUs), NOyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKThI €ro nepepaboTKu.

DKCcrepuMEHTaJIbHbIE METOJIbI M3YYEHHUS BEIIECTB U UX NpEBpallleHUI: 03HaKOMIIEHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromab», MoienupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHbie 3agaun.



Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Maccel, 00bEMa, KOJIUYECTBa
MCXOJHOTO BEIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckmue coeMHeHNs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W OSTAHON: CTPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETaJlJIaMH, TajJore€HOBOJOPOJIaMH, TOpPEHHUE),
npuMeHeHre. BoiopoaHbie CBA3M MEXKIy MOJIEKYJIaMU CIUPTOB. J(elicTBHE METaHOJIa U ATaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHbie CHUPTHI. OJTWICHIVIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHbIE CcHUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. [IpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@eHoI: CTPOCHHE MOJEKYJbl, (U3UYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaeruapl U kemownwvl. DopManbaeruj, aneTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBBIE KUCIOTHl. MypaBbuHasi U YKCYCHasi KUCIJIOTBI:
CTpoeHue, PU3NUECKUE 1 XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKaNMu), ToNydeHHe W mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IIPEJICTABUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblila KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE JICVCTBHUE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMenenne xxupoB. buonoruueckas poib KUPOB.

YrneBoabl: cocTas, KiaccupuKanus yrieBo10B (MOHO-, TU- U Moaucaxapuisl). [ moko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (PU3MUECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TJIIOKO3bl), HAXOXAEHHE B NPUPOJE,
npuMeHeHue, ononorunueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
du3nyecKkue 1 XUMUIECKHE CBOMCTBA KpaxMaia (THIPOIN3, KaYeCTBEHHAS PEAKIUs C HOJOM).

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIIECTB M MX IPEBPALICHUI: IPOBEICHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
pPEaKkuu OJHOATOMHBIX CIIMPTOB (OKUCIEeHHE dTaHoia okcuaoMm wmeau(ll)), MHOTOATOMHBIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM wmeau(ll)), ampmerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOMH
KHCIIOTBI.

Pacuérnbie 3a1aun.

Boruricnenuss 1o ypaBHEHHMIO XUMHUYECKOW peakIuu (Macchl, 00bEMa, KOIWYEeCTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

A30TcoaepKalye OpraHnYeCKUe COeANHEHUS.



AMUHOKHMCIOTBI Kak aM@OTepHble OpraHWYecKHe coequHeHHsd. Dusuyeckue H
XUMHUYECKHE CBOIICTBA aMHUHOKMCIOT (Ha mpuMepe INIMLKHA). buonormueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuast.

benku kak mpupoaHble BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THUAPONU3, NEHATypaIus,
KayeCTBEHHbIE pEaKIU1 Ha OEJIKH.

OKcliepUMEHTalbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpalleHuil: HaOJaroAeHue u
ONKCaHUE JAEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKyIsIpHbIE COeUHEHHS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEHsAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHICHCALINS.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHMsI BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHHUE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuszanus MeXNpeIMETHBIX CBA3€H IPU M3yYEHUHM OpraHudeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEeHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOANIHOCTh, HAOIIOACHUE, W3MEpEHHeE,
DKCIEPUMEHT, MOJIEIIUPOBAHMUE.

®dusnka: MaTepus, SJHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPTETUYECKUNA YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: kinerka, opraHusM, Ouocdepa, oOMeH BelIECTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIII€BOIbI, KHUPbI, PEepMEHTHI).

["'eorpadusi: MuHepasbl, TOPHBIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHonorus: NuIIeBbIe MPOYKThl, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOIIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETHUECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyecKre YpOBHH, MOMAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB
10 TPYIIaM U NepruoaaM. 3Ha4€HHE MTEPUOIUUECKOr0 3aKOHA B Pa3BUTUU HAYKH.



Ctpoenue BemiecTBa. XWMHUYECKas CBsI3b. BHIbI XUMHUYECKOW CBsI3U (KOBAJICHTHAs
HEeNoJIsIpHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA W TOHOPHO-aKIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DneKTpOOTpULATENBHOCT. CTENEHb OKUCIEHUS. FIOHBI: KAaTHOHBI M AHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue 0 AMCHEPCHBIX cucTeMax. MICTUHHBIE U KOJIOUAHbIE pacTBOpbL. MaccoBas 10s
BEILIECTBA B paCTBOPE.

Knaccugpukamuss Heopranuyeckux coequHeHuil. HomeHkimaTypa HEOpPraHWYeCKHX
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAISKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanuss XMUMHUYECKHX pEaKIUil B HEOPraHWMYECKOW H
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3lW4HbIX (akTopoB. OOpaTUMble pEaKUU.
Xumnueckoe paBHoBecue. DakTopbl, BIUSIOINIME HA COCTOSSHUE XUMHUYECKOTO PaBHOBECHUS.
ITpunnun Jle larense.

OnexkrponauTnueckas auccouuanus. CuiibHble M cialble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHIEpUMEHTAJIBHBIE METOAbl M3YYEHHUS BELIECTB M UX IPEBPAILEHUM: JEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», u3ydeHue
MoJeNell KpPUCTANIMUYECKUX peIEToK, HaOMIoJAeHWe M ONUCAaHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIa BOJOpOJa B MPHUCYTCTBUU KaTajlu3aropa,
OIPEZICIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOULIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pPEaKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTUUECKON paboThl «BnusHue pa3nuyHbIX (AKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

Pacuérbl o ypaBHEHUSIM XUMUYECKUX PEAKIUii, B TOM YHCIIE TEPMOXUMUYECKHE PACUEThI,
pacuéThl ¢ UCTIOIB30BAHUEM MOHATHUS «MACCOBAast A0Sl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. [lonoxenne HemerauioB B llepuoanueckoil cucteMe XHMMHUYECKUX
anemeHToB JI. M. MenneneeBa u 0coOE€HHOCTH cTpoeHHs aromoB. dusnueckue cBoicTBa
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAXHEHITMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

ITpuMeHeHne BaXXHENIINX HEMETAVIOB U UX COCTUHEHHH.

Meramisl. [lonoxenue meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DJICKTPOXUMHUYECKUH DS HaNpsHKeHUH
METaJIOB.



XUMHYECKHE CBOMCTBA BAXKHEUIIWX METAJUIOB (HATPHM, Kalud, KaJbI[Md, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

O61me crocoObI moTyYeHHst MeTaJuI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHHUKE.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpAlllEHUN: H3Yy4YEeHUE
KOJUISKIIMM «MeTallibl M CIUIaBbl», 00pa3loB HEMETAJUIOB, PELICHHE AKCIEPUMEHTATbHBIX
3ajay, HaAOJNIOJEHME M  ONMCAaHUE JEMOHCTPAllMOHHBIX U  JJaOOPAaTOPHBIX  OIBITOB
(B3aMMOJEHCTBIE THIPOKCUAA AIOMUHMS C PAcTBOpPAMHU KHCJIOT U IeJIOouYel, KaueCTBEHHbIE
pEaKIMK Ha KaTHOHBI METAJIJIOB).

PacuérHble 3anaun.

Pacuérbl macchl BemiecTBa MM 00bEMa ra30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIUH BEUIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIU OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMuun B 006ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl U MUILEeBOM Oe30macHoCTH,
pazBuTUM MenuuuHbl. lloHATHE O Hay4yHBIX METOJAax IIO3HAHUS BEILECTB M XUMHYECKHX
pEeaKIuu.

[lpencraBaenus 00 OOWMX HAayyHbIX MPUHLUMIAX [POMBIIUIEHHOTO IOJXY4EHUS
BAKHEHIINX BELICCTB.

YenoBek B MHpE BELIECTB M MAaTEpPUAIOB: BAXXKHEHIIME CTPOUTEIBbHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHaJlbl, OpPraHM4EeCKHE U MUHEPAJIbHBIE y100pEHUSI.

XVMHS U 3[I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOM KU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpeaMeTHBIX CBA3eH IpU M3ydeHHUU OOIIel M HEOPraHUYeCKOM XMMUU B
11 kyacce OCyIIECTBISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX MOHSATHH,
TaK U MOHSTUMH, SBJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAay4HbIM (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaJINW3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOI,
PaTMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHsI, CKOPOCTb.

buonorust: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOMAEMbIE, TOTIINBO, PECYPCHI.

TexHonorus: XUMHUYECKasi  MPOMBIIUIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTEINIbHBIX MaTepHaJIoB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOCTBO, nuIIeBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MNPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpHalIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBiMBaeT TpeOOBaHHS K pe3yibTaTaM OCBOCHHUS OOYYarOIIUMHCS
IporpaMM cpeaHero obiiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJIETIEHBI CIIEYIOIINE COCTABIISIOLIUE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKOW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HAJIMYUe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuxcs pyKOBOJICTBOBATHCS B CBOCH JEATENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH IEIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYCCKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBUThH IETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIuyHOCTHBIE pE3yNbTaTbl OCBOEHUS MpeaMeTa «XHUMHS» JIOCTUTAIOTCA B E€IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMU,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TIPaBUIIaMU TIOBEACHMS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHUS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpenMeTa «XUMUS» OTPaKaT cHOPMUPOBAHHOCTH
OMBITa TIO3HABATEIHLHON W TMPAKTHYECKOW ACATEIHPHOCTH OOYYAOMIMXCS TO pealn3aiuu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHUS

OCO3HaHHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUSI O COIMMAIBHBIX HOPMAaxX W TPaBUIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JAaHUU YICOHBIX MPOEKTOB,
pelIeHNH yUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MMOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTYMEHTHI IPYTUX
MIPH aHAJIM3€ Pa3IMYHBIX BHJIOB YUYEOHOU EATEIHbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOILIEHUSI K HUCTOPUYECKOMY M HAay4YHOMY HACJIEAHI0 OTEYECTBEHHOM

XHMUH;



YBKEHHUS K IPOLIECCYy TBOpYECTBA B OOJACTH TEOPUM W MPAKTHUECKOTO MPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUMN,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M I[I03HABATEJIBLHBIX MOTHBOB B TMOJYYEHUM U TIOCIEAYIOUIEM aHAJIU3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBSA3aHHBIE C XUMUYECKUMH SIBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOHUX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICCTBUM STUX TOCTYIIKOB;

4) dopMupoBanusi KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofeHus MpaBuil 0E30MacHOr0 OOpalleHUs] ¢ BElIeCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHUMAHHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCCIEIOBATENbCKOW JESTENbHOCTH,
00IIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESITENbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE€ B pEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHUIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYAIHHOM TPaeKTOPUU OOpa30oBaHUs,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB M MOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K0JI0rMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMUYECKH IeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUSA TI00aJTFHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH MCITOB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUSATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPYKaoIllel MpUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC KOJIOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHNS, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B



II03HABATENIBHOM, KOMMYHUKAaTUBHON M COLIMAIbHON MIPAKTHUKE, CIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

IOHUMAaHMs CHeUu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpPE KAaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOIHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €
TYMaHHCTUYECKON HANpaBICHHOCTH U BAXXHOH POJM B CO3JaHMHM HOBOW 0a3bl MaTepUAIbHOM
KYJBTYPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUM MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOTMYECKH KOM(POPTHOM JKU3HU KaKIO0ro WwieHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIMX B HEM H3MEHEHUH,
yYMEHHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pELICHUs Ipo0OieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpPEeca K NO3HAHUIO U HCCIIEI0BATENIbCKON JEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3IUuyHBIX cdepax MpodeccHoHaTbHON
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpenmMeTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MexmpeMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOINE [EJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienn(uKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMA, HAY4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, HCClIeI0BaHNe, Ha0II0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yVHHUBEpCaJbHble  y4yeOHble  JIeHCTBUS  (TIO3HaBaTEJbHbIE, KOMMYHHMKaTHUBHBIE,
perynatuBHbIe), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAJIBHOW KOMIETEHIIMH 00yYaroIuxcsi;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4YeOHBbIE JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaqmMeTHble pe3ysbTaThl OTPAKAlOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4eOHBIMU
IIO3HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMMU.



OBi1aieHHe YHUBEPCAJbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€ICTBUAMM:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIM3HpPOBATh MpPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpEAENATh LEIU JEATEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHWNA NPUEMBI JIOTHYECKOI'O MBILIUICHUS — BBIICNATH
XapaKTepHble TNPU3HAKK TOHATHH W YCTaHaBIMBAaThb WX B3aHMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIKE MOHITUS JJIsl OObSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIINA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIEC, JAECIyKTHUBHBIC, IO aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUMS B pacCMaTpUBAEMBbIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

INPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMu4ueckas (GopMylia, YypaBHEHHE XHUMHUYECKONM peakluu — TMpU PEIIeHUHd Y4eOHBIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIEC MPEICTABICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aEMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIONb30BaTh IOCTaBJIECHHBIE MU
CaMOCTOSITENIHO c(hOPMYyTUPOBAaHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYX/IECHUM;

BJIAJI€Th HABBIKAMH CAMOCTOSITEJILHOIO IUIAHUPOBAHHUS M TPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOII0AATh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (popmyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETIaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nHpopManmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpPMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHAIM3UPOBATh HH(GOPMAIIMIO Pa3IMYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NpPU IOHCKE M OTOOpe
uHpopManru, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a1a4y ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMMbl, TAOJIUIIBI, PUCYHKH H JIPYTHE);



UCMONIb30BaTh HAayYHBbIH S3bIK B KayeCTBE CpEACTBA MNpU paboTe ¢ XUMHUYECKOH
uHpopManuell: MPUMEHSATh MEXKIpeIMeTHbIe ((U3UYEeCKHe M MaTeMaTHYecKue) 3HAKU H
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OgiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

3ajJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJl€ JAMUAIOra U/WIH JUCKYCCHH,
BBICKA3bIBaTh HJE€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
IPEeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IIPE3EHTAled pe3yJbTaTOB MO3HABATEIbHOM AEATENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
IKCIEPUMEHTA, MPAKTUUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanmu3anuy y4eOHOrO IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
MCCIJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0/€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OBJaieHNe YHUBEPCAIbLHBIMH PeryIssTHBHbBIMH el CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBIISATH CBOK I103HABATEIbHYIO JEATEIbHOCTD,
onpenenss e€ eI M 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeularaéMblii alropuT™M JIeHCTBUN NPU BBINOJHEHUH Y4E€OHBIX M MCCIEOBATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJIyYEHHUS! HOBBIX 3HAHUIM O
BELIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYILLECTBIISITh CAMOKOHTPOJIb CBOECH JEATENBHOCTH HAa OCHOBE CaMOAHAIM3a U
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD OTPaKakoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAayyHOW KapTHUHBI MHpA, POJM XMMHUU B IO3HAHUHU SIBICHUU NPUPOIbI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIHLHOW T'PAMOTHOCTH, HEOOXOIUMOM aJis
PEICHHA TPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3I0pPOBBIO U IPUPOJIHON CpENE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE O00BEM, YIJIEPOAHBIA  CKEJIET,
byHKIHMOHATBHAS TPYIINa, PaauKan, W30MEpHsi, WU30MEpPbl, TOMOJOTUYECKUA Psa, TOMOJIOTH,
YIII€BOIOPOAbI, KHCIOPOA U a30TCOJIEpKale COCTMHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUYECKUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MHPOBO33PEHUECKUE 3HAHUS, JEXKAllhue B OCHOBE MOHMMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBC, MOJTYUYCHUHU U 6€3OHaCHOM HUCIIOJIb30BAaHUU BaKHEHIIINX OpraHn4CCKUX BCIICCTB B 6BITy
Y TIPaKTUYECKOMN JEeSTEIBbHOCTU YEIOBEKA;



Cc(OPMHPOBAHHOCTh YMEHHUH BBISIBIIATh XapaKTEPHbIE IPU3HAKK MTOHATUH, yCTaHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUECKYIO CHUMBOJHKY JJISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTAaBIMBAaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL AJUTFOCTPALlUU MX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYECKHX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJEHHOMY KJIACCy/TpyIIe COEAUHEHUMN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAllU€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JaBaTh MM Ha3BaHHMA No cucteMarnuyeckor Homenkmarype (IUPAC), a Taxxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIECTB (STUJIEH, MPOIMMJIEH,
alleTUJICH, STHJICHIJIHMKONb, TIHLUEPHUH, (eHOJN, (OpPMalbACTHI, aleTalbIeIu], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIIOTA, INI0KO03a, (PyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUJbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEMHEHUX (OJJMHAPHbIE U KPAaTHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHMYECKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA THUIIMYHBIX NIPEJICTABUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTaH, 3TaH, STWJIEH, NPONMJIEH, aleTwieH, OyraaueH-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, 3TaHOJI, STUJIEHTJINKOIb, TTUIEPUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCJIOTBI, TJIOKO3a, KpaxMmal, LeJUIiJI03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBAThH
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpPMUPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBIPBS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX MEpepabOTKU U MPaKTUUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCICHHUS [0 XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA MJIM MPOJIYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHI BJIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/1aX HAyYHOTO
MO3HAHMS, HCIONb3YEMbIX B XHMHUU MpPU M3YYECHUH BEIIECTB M XHUMHUYECKUX SIBJICHUU
(HaOmrofieHMe, UW3MEpEHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKe MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHWUH, MOJIYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, KAYECTBEHHBIE pEaKIMM OpPraHUYECKUX BEIIECTB, JACHaTypauus O€lIKoB Ipu



HarpeBaHWH, I[BETHBIE PEaKIIUU OEITKOB) B COOTBETCTBHH C MPABWJIAMH TEXHHKH 0€30MaCHOCTH
npu OOpaIleHUU C BEIIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM, TIPEICTABISITh PE3YIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCu YPaBHEHHUN COOTBETCTBYIOIIUX PEAKIUN U
(GbopMyIMpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOpPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCcTBa MacCOoBOM nH(popManuu, IHTepHeT u ApyTrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIBHOCTH B IENISAX COXPAHEHHsI CBOETO 3/I0POBbS M
OKpY’Karolllel MpUpOHOM Cpebl, OCO3HABATh OMACHOCTH BO3JCHCTBHUS Ha YKUBBIC OPraHU3MBbI
ONpEACNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, noscHaTre Ha
npuMepax crocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BCKA;

JUIsl 00y4aroIUXCs C OIPAHMYCHHBIMHA BO3MOXKHOCTSIMU 37I0POBbSI: YMEHUE TPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL  CIIETIBIX M CJNA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh penbedHO-
TOUEYHYIO cucteMy obo3Hauenuii JI. bpaiins ans 3anucu xuMudeckux GopmyiL.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass u HeopraHuyeckas XuMUs»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIMOHATHLHOM TPAMOTHOCTH, HEOOXOAMMOW st
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIeKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUINYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peméTka, TUIBl XWMHUYECKHMX  PEaKIMil, pacTBOp, AJIEKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIECHUS DHEPTUU MPU XUMUUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXKalne B OCHOBE IMOHMMAaHUS TPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBE, MOJYUYCHUH W O€30MacHOM HMCIOJIb30BAHUHU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSITEIHPHOCTH YEIIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MMOHSATHH, yCTaHABIUBAThH
UX B3aUMOCBA3b, UCIIONb30BAaTh COOTBETCTBYIOIIME MOHATHS MPU OMMCAHUM HEOPTaHUYECKHUX
BEILECTB U UX IIPEBPALLECHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUi, CHCTEMaTHYECKyl0 HOMEHKIJIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHHUS OTICIBbHBIX HEOPraHHYECKHUX BeliecTB (yrapHblid ras,



YIJIEKHUCIBI Ta3, aMMHaK, ralm€Has W3BECTb, HErani€Has W3BECTh, MUThEBAs COAA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
AJIEMEHTOB B COEJUHEHUSAX PA3IM4YHOIO COCTaBa, BUJ XUMHUUYECKOM CBsI3U (KOBAJIEHTHAs, HOHHAS,
METAJIJIMYECKasl, BOJOPO/AHAsA) B COCAUMHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COETUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTraHUYECKUX BEIIECTB
[0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHUN (POCThie BEIIecTBa — METAJUIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHUH pacCKphIBaTh CMBICT Tmepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 31eMeHTOB 1—4 nepuonoB lleproanyeckoit cucteMbl XUMHUECKUX 31eMeHToB /1. U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHMHUYECKHUX OJIIEMEHTOB M HX
COEIMHEHUH MO nepuogaM u rpynnam Ilepuoguyeckoil cucTeMbl XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS peakUUi pa3IU4HbIX THIIOB, MOJHbIE
U COKpAallEHHBbIE YpPaBHEHUS peaklUii HOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH pPEAaKIUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaThb ONBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTb OKHCIHUTEIBHO-BOCCTAaHOBHUTEIBHBIX
peakImii HOCPECTBOM COCTABICHHSI ANIEKTPOHHOTO OajlaHca ATUX PEaKIHii;

c(OpMHUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle lartense);

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepu30BaThb XHUMHUYECKHE TIPOIECCHI, JeKallhue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOPMUPOBAHHOCTh
npezcTaBieHni 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAMUTH BBIYMCICHHUA C MCIOJIB30BAaHHEM MOHSATHUS
«MaccoBasi JI0Nsl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUI Ta30B MPU XHUMHUYECKUX
peaxusax, Macchbl BElIecTBa WM 00bEMA ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce



Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIUIOBOTO 3(ddeKrTa peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAILIECHUSI U COXPAHEHHS YHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OIMpEIeNIeHuE CpeJlbl
pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peakldd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHAT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3agad mo temMam «Mertamasl» U «Hemeramibsl») B COOTBETCTBUM C NPAaBUIAMU TEXHHUKH
0€30MacHOCTH MpU 00pallleHNH ¢ BELECTBAMH U JIaDOPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yabTaThl XUMHYECKOTO OJKCIEpHUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(MOpMAILIHUIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKauu, WHTepHET U
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
NOBEJICHUS B OBITY M TPYJOBOH IEATENBPHOCTH B LEJSAX COXPAaHEHHsS CBOETO 3/I0POBBS U
OKpY’Kalomied MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha KUBBIC OPTraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMast cMbIci mokasatens [1/IK, moscHiaTh Ha mpuMmepax crocoObl
YMEHBIICHHUS U MPeIOTBpAILeHHs UX BPEJAHOTO BO3ICHCTBUS HAa OpraHU3M YellOBeKa;

JUIs O0YYarolMXCs ¢ OrpaHUMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Kosun4ecTBo 4acoB DJIeKTPOHHBIE
Ne HaumeHnoBanue pa3aeiioB 1 TEM
wn | nporpamMmu Konrpoar  Ipakruue  (uudpposbie)
Bcero HbIE cKHe o0pa3oBaTre/ibHbI
padoThl padoThI € pecypchl
Pa3nen 1. TeopeTuueckue OCHOBBI OPTaHUYECKOH XUMUM
[Ipenmer opraHnYeCcKON XUMUU.
11 Teopus cTpoCHHS OPraHUIECKUX 3
coequHeHuii A. M. Byrneposa
Hroro mo pazaeny 3
Paznea 2. YriaeBogopoasbl
21 [IpenenpHBIC YTIIEBOIOPOIBI — 5 ®I'rC «Most
. ATKAHBI HIKOJIa»
https://lib.myscho
29 HenpenenbHble yrieBogopoIbL: 6 1 ol.edu.ru/market?f
' AJIKEHBI, AIIKAAUECHBI, AJIKUHBI ilters=%22subject
1ds%22%3A%5B
2.3 ApoMaTudeckue yrieBoa0poIbl 2 2229596229650
[IpupoaHbIC HCTOYHHKH %2C%22schoolCl
24 ]?Ielljaoﬂo 0JI0B U HX nepepaboTka 3 1 asslds%22%3A%
YHICBOAOPOA pep 2210%22
Wroro mo paszneny 13
Paspnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAuHeHUs
3.1 Cruptsl. DeHo 3 OIUC «Most
HIKOJIa»
392 Anpaerunsl. Kap6oHOBBIE 7 1 https://lib.myscho
KUCTOTHI. CIOXKHBIE dPUPHI ol.edu.ru/market?f
ilters=%22subject
1ds%22%3A%5B
%22295%22%5D
33 VYruesomm 3 1 %2C%225choolCl
ass1ds%22%3A%
2210%22
Hroro no paszneny 13
Pa3znea 4. A3oTconepskaniue OpraHuyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Hroro mo pasneny 3
Paspnen 5. BeicokoMoJIeKy I pHbIe COeIMHEHUSA
5.1 IInactmaccel. Kayuyku. Boigokna 2
Hroro no paszneny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 5 2

I[TPOTPAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22

11 KJIACC

Kosm4ecTBo yacoB JJIeKTPOHHBIE
Ne HaumeHnoBaHue pa3iesnoB U TeM
n/n | mporpamMmbr Konrpoar  Ipakruue  (uudpposbie)
Bcero HbIE cKHe o0pa3oBaTre/ibHbI
padoThl padoThI € pecypchl
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuit PIC «Mos
11 3aKkoH U lleproanyeckas cucrema 3 IKONAY
' XUMHYECKUX 31eMeHTOB [[. U. https://lib.myscho
Menneneesa ol.edu.ru/market?f
ilters=%22subject
12 CtpoeHue BellecTBa. 4 1ds%22063A%5B
MHuoroo6pasue BemecTB %22295%22%5D
1.3 XUMHUYECKUE PEAKIUH 6 1 1 %2C%22schoolCl
asslds%22%3A%
Wroro no pazneny 13 2211%22
Pa3nen 2. Heoprannueckasi xumMusi
2.1 Mertasibl 6 1 ®I'UC «Most
HIKOJIa»
2.2 | Hewerammer 9 1 1 https://lib.myscho
23 CBs13b HEOPraHUYECKUX U 2 ol.edu.ru/market?f
' OpPraHNYECKUX BEIIECTB ilters=%22subject
1ds%22%3A%5B
%22295%22%5D
Hroro 1o pasaeny 17 %2C%?22schoolCl
asslds%22%3A%
2211%22
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOI'PAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2211%22

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaunyecTBo yacoB

Jl:;ln Tema ypoxa Kontpon | IlpakTn
Bcero bHBIC YEeCKHE
padoTHhI padoTHhI
1 IIpenmer opranndeckoil Xumuu, €€ BO3HUKHOBEHUE, 1
pa3BUTHE U 3HAYCHUE
2 Teopust cTpoeHNs OpraHMYECKUX COeqUHEHUNH A. M. 1
bytnepoBa, €€ OCHOBHBIE [1OJIOKEHMUSI
[IpencraBnenue o kaaccuUKauy OpraHMYECKUX
3 BemecTB. Homenkiarypa (cucremaruueckas) u 1
TpUBHAJIbHbBIC HA3BAHUS OPraHUUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKU psijt 1
5 MertaH ¥ 3TaH — NpocTeHIlIne NpeACTaBUTEIH aJKaHOB 1
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEH — MPOCTEHIINE TPEICTaBUTENIN 1
AJIKEHOB
8 [IpakTryeckas pa(EOTa Ne 1. «Ilonydenue stuieHa u 1 1
U3Y4YEHUE €r0 CBOMCTBY
9 Ankanuensl. Byranuen-1,3 u metminOyranuen-1,3. 1
ITosyyeHne CUHTETUYECKOr0 KayuyKa U Pe3UHbI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTHYECKHUN psAll. AIETUIIEH — IPOCTEUIINI 1
IIPEJICTaBUTEIb AIKMHOB
11 Bbruncnenus no ypaBHEHUIO XMMHUYECKON peakiuu 1
12 Apenbl: 6eH3011 U TOJIyoJ. TOKCHYHOCTh apeHOB 1
13 I'enernueckas CBS3b YII€BOIOPOAOB, IPUHAJICKAIIMNX K 1
pa3IMYHBIM KJ1accam
ITpupoHbIE HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIH ra3 u
14 MOMYTHBIE HE(PTAHBIE ra3bl, He(YTh U MPOAYKTHI €€ 1
nepepadoTKu
[TpupoHbIe HCTOYHHUKH YTIEBOAOPOAOB: IPUPOAHBINA ra3 u
15 MOMyTHBIE HE(PTAHBIE ra3bl, He()Th U MPOAYKTHI €€ 1
nepepadoTKu
16 KonTtponbHast paboTta no pazjeny «YTIeBog0poabl» 1 1
17 [IpenensHble OJTHOATOMHBIE CIIUPTHI: METAHOJ U STAHOJL. 1
Bonopoanas cBsi3b
18 MHOroaToOMHbI€ CIIUPTHI: STHJICHTIIMKOIb U TITUIEPUH 1
19 CDeHuOJI: CTPOEHHUE MOJIEKYJIbI, PU3NYECKHE U XUMHUYECKHE 1
CBOWCTBa, TPUMEHEHHE
20 Anpaerunpl: GOpMabICTH U alleTATbICTH . AIIETOH 1
21 OnHOOCHOBHBIE ITPEENIbHbIE KAPOOHOBBIE KUCIIOTHI: 1
MypaBbHHAs U YKCYCHasi
22 [Tpaktuyeckas padora Ne 2. «CBoicTBa pacTBOpa 1 1




YKCYCHOW KHCJIOTBI»

CTeapI/IHOBaﬂ " OJICMHOBAA KHUCJIOTHI, KaK IPEACTaBUTCIIN

23 1
BBICIIIUX KapOOHOBBIX KHCIIOT
24 Mrzma KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIICE 1
JEUCTBUE
o5 Crnoxuble 3(pUpHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. 1
I'unponus cnoxHbIX 3(UpoB
26 XKupsl: runponan3, npuMeHeHne, Ouogoruyeckas poiib 1
KUPOB
27 YrneBojbl: cocTas, Kiaccudukaius. Baxxueiinme 1
MIpeJICTaBUTEINHN: TIII0K03a, PpyKTO3a, caxapos3a
28 Kpaxman u ne/uoso3a Kak ITpupoIHbIC TOJTHMEDPHI 1
29 KonTponbnas pabota no pazaeny «Kucnopoacoaepsxariue 1 1
OPraHUYEeCKHUE COCTUHEHUS
30 AMMHBI: METWJIAMUH U aHUITUH 1
31 AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OPTaHUYECKUE 1
COCIUHEHMUS, UX OMoJIorHYecKoe 3HaueHue. [lenTupr
32 benku xak mpupoaHbIe BEICOKOMOJIEKYIISIPHBIE COSUHEHUS 1
33 OCHOBHBIE OHSTHSI XUMHH BBICOKOMOJIEKYIISIPHBIX 1
COEIMHEHU I
34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX 1
coennHeHuil. [inactMaccesl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
N KosunyecTBo yacoB
11/_11 Tema ypoka Kontpon | Ilpaktn
Bcero bHbIE YyecKkue
padoTsl padoTsl
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1
KOH(UTypalus aToMoB
[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema
2 xumuueckux 3semeHToB /1. . MenaeneeBa, ux CBS3b C 1
COBPEMEHHOM TEOPHUEN CTPOCHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUUYECKHIX
3JIEMEHTOB M UX COEAMHEHUH MO rPYIIaM U MEPUOIAM.
3 3HayeHHe NEPUOIUYECKOTO 3aKOHA U CUCTEMBI 1
xuMHu4uecKkux sneMeHToB .M. Menaeneesa B pa3BuTun
HayKu
Crpoenue BeniecTBa. XUMHUYECKAsI CBSI3b, €€ BUJIbL;
4 MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBS3U. 1
Boaxoponnas cBs3b
BanentHocTs. DnekTpoorpunareabHOCTh. CTEneHb
5 OKHcieHus. BemecTsa MONIEKYJISIpHOTO 1 1
HEMOJIEKYJISIPHOTO CTPOCHUS
6 ITonsTHE 0 nUcHEpcHBIX cucTeMax. McTuHHbBIE U 1




KOJIJIOUTHBIE pacTBOPBI. MaccoBast 10JIsI BEIIECTBA B
pacTtBope

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX

7 coeMHEHMI. ['eHeTnYecKasi CBSI3b HEOPraHUUECKUX 1
BEILIECTB, Pa3TUYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX PEaKIHii B HEOPTaHHIECKOM

8 Y OPTaHUYECKOM XUMHUU. 3aKOH COXPAHEHHUS MacChl 1
BEILIECTB; 3aKOH COXPAHEHUSI U MPEBPAICHUS YHEPTUHU TTPU
XUMHYECKUX PEAKIUAX

9 Ckopoctb peakiuu. OOpaTuMble peakiiui. XUMHUECKOe 1
paBHOBECHE

10 [TpakTrueckas padota Ne 1. «BiustHuE pa3muaHbIX 1
(haKTOpOB HA CKOPOCTh XUMUIECKON PEAKITHI)
OnektponuTrueckas auccounanus. [lonsrue o

11 BOJOpoAHOM moka3zarese (PH) pactBopa. Peakiiuu HOHHOTO 1
obMeHa. ['uaponn3 opraHu4IecKuX U HEOPraHUIECKIX
BCILIECTB

12 OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKHE/II/I. ITousitre 00 1
3JIEKTPOJIU3E PACILIIABOB U PACTBOPOB COJICH

13 Kontponbnas padota no pazaeny «TeopeTnueckne 0CHOBBI 1
XHMHH)
Meraiutel, ux noJsioxkenue B [lepuoanyeckoi cucreme

14 xuMHu4deckux saemMeHnToB J[. 1. MenzaeneeBa u 0COOCHHOCTH 1
cTpoeHus atoMoB. O01Me Gpuznueckre CBOMCTBA METAIIIIOB

15 CrnnaBel METaIOB. DIIEKTPOXUMUYECKUH psAJl HAIPSKEHUM 1
METaJIJI0B

16 XUMHUYECKUE CBOMCTBA BaXKHEUIIIMX METAIJIOB (HATPHIA, 1
KaJIUH, KAJIbIIMM, MAaTHUN, ATFOMAHUAN) U UX COSTUHEHUN

17 XUMUYECKUE CBOWCTBA XPOMa, MEAU U UX COCIUHEHHI 1

18 XUMUYECKHE CBOMCTBA IUHKA, JKeJle3a U MX COCTMHCHUM 1

19 [IpakTuueckas pabora Ne 2. "Pemienue 1
AKCIEPUMEHTANIbHBIX 337a4 1o Teme «MeTtamib»"
Hewmeramnsl, nx nonoxenue B [leprnoanueckon cucreme

20 XUMHYecKuX 3eMeHToB J[. 1. MenzaeneeBa u 0COOCHHOCTH 1
CTPOCHHUSI aTOMOB
@u3nyecKue CBOMCTBA HEMETAIIOB. AJUIOTPOIIHS

21 HEMEeTaJJIOB (Ha MpUMepe KHCIopoa, cepsl, pochopa u 1
yTiIepoia)

22 XUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U UX COCTUHECHHI 1

23 XUMHYECKHE CBOMCTBA a30Ta, hochopa U UX COCTUHECHUN 1

o4 XI/IMI/I’—IeCKI/\I’e CBOMCTBA yIJIepo/ia, KPEMHHUS U UX 1
COCIMHEHMI

25 [IpumeHeHne BaX)HEUIINX HEMETAIUIOB U UX COCTMHEHUI 1
O06o00mmenue 1 cucTeMaTHU3alys 3HaHUH 110 TeMe

26 «Hemetamnbl». BeluucieHust mo ypaBHEHUSIM XUMHUYECKHUX 1

peaxkuuii 1 TEePMOXUMHUYECKHE PACUETHI




[Tpaktrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTANIbHBIX 33/a4 1o Teme "Hemeramnbr"» .

28 KonrtponsHas pabora no temam «MeTauisly 1 1
«HemeTtamneny/Beepoccuiickas nmpoBepoyHas padbora

29 Heopranunueckue u opraHu4ecKkue KUCIOTHI. 1
Heoprannueckue u opraHn4eckue OCHOBaHUS
AMdoTepHbIe HeOpraHM4eCKHe U OpraHuYeCcKue

30 coeauHeHus. ['eHeTHUECKas CBSI3b HEOPTaHHMUECKUX U 1
OpPraHMYECKUX BEILECTB
Ponb xummun B o6ecrieueHu 3KOJIOTUIECKOM,

31 HHEPreTUYECKOM U MHUIEBON O€30MaCHOCTH, Pa3BUTUHU 1
MEIUIMHBI

32 [IpencraBnenust 06 oOmUX Hay4HbIX IPUHLMIAX 1
MIPOMBIIIJICHHOTO TTOJTYY€HUS BAKHEHIITNX BEIIECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 XuMHs ¥ 370pOBBE YEIIOBEKa 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» Xumus, 10 xnacc/ I'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A. AKIIMOHEpHOE
obmectBo «M3narenbctBo «IIpocBereHues»

* Xumus, 11 kiace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A. AKIIMoHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»
METOAUYECKHUE MATEPHAJIBI U1 YUUTEJIA

Enunoe coneprkanue ooimero coaepkanus hitps://edsoo.ru/
OI'C "Mos mxomna" https://myschool.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

®T'UC "Mos mikona" - bubnmoreka Munnpocsemenus https://myschool.edu.ru/
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