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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS (elepajabHOl 00pa3oBaTeIbHONW MPOrpaMMbl CPEAHETO
obmero o6pazoBanusa (POIlI COO), mpencraBieHHbIX B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmum mpemnonaBanusi y4eOHOTO TpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanus3yommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, ¥ OCHOBHBIX TOJIOKEHUIH «CTpaTeruu pasBHTHUS
BocriuTanust B Poccuiickoit @®epepanun Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OyUeHHsI, BOCIIUTAHUS W PA3BUTHS OOYJaIONIUXCS CPEACTBAMH YU4eOHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeNiell, cojepxaHHs, pe3yabTaToB OOy4YeHHS H
TpeOOBaHUH K YPOBHIO TIOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alliy, SIBISIETCS HEOThEMJIEMOM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEaTH3alii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIEJIOCTHOM CHCTEME XHUMHUYECKOTO OOpa3oBaHUA. OTH IIEHHOCTH
KacaloTcsl TMO3HAHUS 3aKOHOB MPHUPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMSI M OOLIEH KyIbTYpbl
4eJIoBeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHOM cpene. Peanusyerca xuMudeckoe oOpazoBaHue oOydaroluxcs Ha YpOBHE CPETHETO
o0mero oO0pa3oBaHUsI CPEICTBAMH Y4eOHOTO TpeaMeTra «XUMHUs», COJEpPKaHUE U MOCTPOEHHUE
KOTOPOI'O OIpeJeNeHbl B MpOrpaMMe IO XMMUH C Y4€TOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIbl U B MaTEPHAIBHOM >KU3HU OOIIECTBA, a TAaKXkKe C y4ETOM OOIUX
Lesed U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepUalbHOM KyabTypbl. OHa BHOCHT CBOM BKJIaJ B
(opMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3JJaHHUE LIEJI0OCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpE KaK O €AUHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0o MUPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XUMUSl Kak HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKUX TEXHOJIOIMI HalpaBlieHa Ha peLIeHHE INI0OaNIbHBIX MPOOJEM YCTOMUMBOTO Pa3BUTHS
YeJIOBeUeCTBA — CBIPbEBOM, SHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM M TNPHHLIMOAMH cpeiHero oOriero oOpa3oBaHuUs
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb H3YU€HUs) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMa,
MIPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XuUMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO0m1ast 1 HeopraHuyecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX



SBIISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHUYECKOW XUMHH (C BKIIOUEHHEM
3HaHUHM U3 00uIel XUMHM) U OpraHndeckoi xumuu. GopmMupoBaHHe NTAaHHON CHUCTEMBbI 3HAHUU
MpU U3YYEHHUH TMpeaMeTa o0ecleuyrnBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u Heopranmdeckas
XUMHES» COPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOIO IMOJX0Ja K W3YYCHUIO
ydeOHOro Marepuaiia u OOYCIIOBIICHAa HMCTOPUYCCKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHHA Ha
ONPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpuBalOTCsl HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaK)K€ Ha YPOBHE CTEPEOXUMHYECKUX M DJIEKTPOHHBIX TMPEACTABJICHHN O CTPOCHUU BEIIECTB.
Cenennsi 00 M3ydyaeMbIX B Kypce BeIIeCTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJOB O
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHnueckod XHUMUHU TOJy4aroT
pazBuTue cHOPMHPOBAHHBIE HAa YpPOBHE OCHOBHOTO 0OIero oOpa3oBaHHs TEpPBOHAYATLHBIE
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs TEOPETUUYECKUNM Marepual M
(haKTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» O0yJaIOIIUMCS MPETOCTABISIETCS BO3MOXXHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOJOJOTUYECKUX ITO3HIIHH,
IIyO)Ke TOHATh HCTOPUYECKOE H3MEHEHHME (YHKIMKA 3TOro 3aKkoHa — OT o0oOmaromei 10
O0OBSCHSIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIHIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nornonHsieTcss B Kypcax 10 wum 11  KiaccoB naieMEHTaMH  COJACP)KAHUS, HMEIOUIUMHU
KyJIbTYpOJOTHYECKUA W TIPUKIAJAHOW XapakTep. OTH 3HAaHHS CIHOCOOCTBYIOT ITOHUMAaHHIO
B3aMMOCBSI3M XHMHUU C JPYrMMH HayKaMH, PAacKpbIBalOT €€ pojb B I0O3HABATEJIbHOU U
MPAKTUYECKOW JEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOPYECTBA B 00JIACTH TEOPHUH U MPAKTUYCCKUX MPHIOKEHUNA XUMHH, TIOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMaX, CBI3aHHBIX C XHMMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(MOpPMAIIUIO U MPUMEHSATHh €€ I TMOIMOJHEHUS 3HAHUW, pelIeHUs
HMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B menoMm coaepxanue
yueOHoro mpeamera « XUMHsD JaHHOTO YPOBHS M3y4YEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKO OCHOBBI JJIsl MOHUMAaHUS (PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaaTbHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IMPUPOIHBIX SIBJICHUHN MyTEM SKCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXAy HOBBIMH (JaKTaMU M TEOPETHUECKHMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemieHus 3ama4 BOCHHTAHUS, Pa3BUTUA M COIMANM3AIMHU  OOYJarOIINXCS
NPUHATBIE TPOrpaMMOM MO XUMHUHU TOAXOJbl K ONPEAENECHUI0 COJIEp)KaHUS U TOCTPOEHUS
npeaMeTa MmperycMaTpuBaoT (HOpPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOIIMX
0a30Bo€ 3HAUYCHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: PElIeHUs MpoOIeM, MOUCKa, aHAIN3a U
0o0paboTku uHPOpMAIUHK, HEOOXOMUMBIX JUIsI TMPUOOPETEHHs OMbITa MPAKTHYECKOW U
HCCICI0BATEIbCKON NeATECIbHOCTH, 3aHIMAIOIICH BAXKHOE MECTO B ITIO3HAHUU XUMUU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypPOBHE CpeaHero oOmero o0pa3oBaHus, TPU ONPEIACICHHH  COICPIKATEIbHOM
XapaKTePUCTUKHU LieJiell M3y4eHUs IpEeJIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIMOHHO Tpu3HAETcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IMPAKTUUYECKON JESITEIbHOCTH YEJIOBEKAa M KaK OJHOro u3
KOMIIOHEHTOB MMpOBOW KyiIbTyphl. C METOAMYECKOM TOYKM 3pEHUS TaKOW MOAXOA K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUs IJVIaBHBIMM LEJIIMU HU3YYEHHUs NpeaMeTa «XUMHus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASITOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHUA KaK BaXKHEUINEH COCTaBISIONICH
€CTECTBEHHO-HAYyYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSTHS,
(yHIaMEHTalIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE fA3bIKa HAYKH, YCBOCHHUE H
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX O0O0O0OIIEeHn MHPOBO33PEHUYECKOTO XapaKTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHUS BELECTB U
XMUMHUYECKUX peaKuil, HeOOXOIUMBIX Ui IPUOOPETEeHUS] YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMUYECKHX SIBJICHUH, UMEIOIINX MECTO B MPUPOJE, B IPAKTUUECKON 1
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSICHCHHMEM XHUMHUYECKOTO OSKCIEpPHUMEHTa, COOIOJIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, cogepxkarenbHasi XapakTepUCTUKA LIeJeil M 3a7ad U3ydyeHUs MpeaMeTa B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUUW XUMHH B OOJbIIEH
CTENEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE CoJep)KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHUKAa OOIIe00pa30BaTeNbHON  OpraHu3aliuy,
BIIQJICIONIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBLHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHUSIMH aKTUBHOTO MOJYYEHHUS 3HAHUM M MPUMEHEHHUS UX B PEAbHOM KU3HU JUIS PEIICHUS
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpH M3ydeHMHM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue IIeNIU U 3a7a4u, KakK:

ajanrtanus  0oOydJaloluMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEILHOMY TMPUHSATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHHEM,;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEpCATbHOE 3HAUEHHE IS Pa3IMYHbIX BUIOB JEATEIBHOCTH: pelIeHHs Mpooiem,
MOKMCKA, aHalu3a M 00paboTKM HUHPOpPMALUU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JESTEILHOCTH, KOTOpas 3aHMMAacT BaXHOE MECTO B MO3HAHUM XUMHH, a TAKKe A OLEHKH C
MO3UIMHA HKOJIOTHUECKOH 0€30MacHOCTH XapaKkTepa BIHSHUS BEIIECTB M XUMHUUECKUX MTPOLECCOB
Ha OpraHM3M 4Ye€JIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSAMU, UCIIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbIE
TEXHOJIOTUH JUTSI IOMCKA M aHAIN3a y4eOHOM M HayYHO-MOMYASPHON HHPOPMALUN XUMHUYECKOTO
COJIEpIKaHNUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOII0IaTeNIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH IUNIAHUPOBAHNU U ITPOBCACHUHU XUMHUYCCKOTO SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XUMUHU, €€ BaAXHOW pOJM B  PEHICHWH TIJIOOANbHBIX TMPOOJIEM  PalMOHAIBHOTO
IIpHUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPreTUYCCKUX PECYPCOB M COXpPAHCHUA IMPUPOJHOTO
paBHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
300POBBIO, @ TAKIKC HpI/IO6pCT€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUYCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMHU SABJICHUSAMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpCHMeTHOﬁ oOiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee unciio 4acoB, OTBEACHHBIX IS M3YUEHUS XWMHUHU, Ha 0a30BOM YPOBHE CpPEIHETO
obuiero obpazoBanus, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hememo), B 11
knacce — 34 vaca (1 yac B Hezemio).



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTruyeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHHUE, PA3BUTUE W 3HAUYCHHUE B TMOJYYCHUH
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHuueckux coequHennit A. M. byrieposa,
e€ ocHOBHBIC mMoOJOXeHUs. CTpyKTypHBIE (OPMYIbl OpPraHUYECKUX BeIIeCTB. ['OMoorus,
n3oMepusi. XUMHUYECKasi CBA3b B OPraHUUECKUX COCTUHEHHSIX — OJMHAPHBIE U KPaTHBIE CBSI3U.

[IpenacraBnenne o  kjmaccupuKalMK  OpraHMyeckux  BemectB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHYecKas)) U TpPUBHAIbHBICE Ha3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHEepUMEHTAIBHBIE METObI M3YYCHHS BEIIECTB M MX MPEBpALICHUN: 03HAKOMJICHUE C
o0pasamMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJCITUPOBAHHE MOJIEKYIT
OPraHWYECKUX BEIIECTB, HAOMIOJEHWE W ONMHCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB IIO
MPEBPAICHUIO0 OPraHUYECKUX BEIIECTB MPU HArpEeBaHWU (TUIaBJICHHE, 0OYTJIMBAaHUE U TOPCHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MIPE/ICTaBUTENN aJIKaHOB: (pu3Mueckue M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus |
TOpEeHUs ), HaX0XkACHHE B IPUPOJIE, MOTYYeHNE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTUIEH U MPOMUIEH — MPOCTEUIIINE
MPE/ICTAaBUTENN aJKEHOB: (PU3MUEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIor€HUPOBAHUS, THIPATALIUN, OKHCICHUS U MOJIMMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOMCTBa (peakuus noauMmepusanun). [loaydeHne CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeICTaBUTENb AIKMHOB: COCTaB, CTpOeHUE, (PU3NUECKHE U XUMHUECKHUE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAILIMH, TOPEHHS), IOTyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE WU TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2alo2eHupo8anus U HUMpOB8aHus), noayienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMHI K Pa3JIMYHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TEPeroHka, KpPeKUHT
(TepMuYeckuil, KaTaTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku HeTH, UX TMPUMEHEHHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepadboTKH.

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHUs BEIIECTB M WX MPEBpALICHUIN: O3HAKOMJIEHUE C
oOpa3iiaMu MIacTMacc, KayuykoB U pe3uHbl, kouiekuuu «Hedp1be» 1 «Yroap», MoaennpoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTeHONPOU3BOJHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJyYeHHUE ITUIIEHA U U3yYEHUE €rO CBOUCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBA WM MPOJYKTAa PEAaKIHMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM MPOJIYKTOB PEAKILIUH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METaJlIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHbie CBs3M MEXKIY MOJIEKyJIaMH CIIUPTOB. JlelCTBHE MeTaHOIa U 3TaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (u3NYecKkue u
XHMUYECKHE CBOIMCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMHI METAIJIAMH, Ka4eCTBEHHAsI peaKius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHum3M uesnoBeka. lIpuMeHeHwe riaulepuHa U
STHIICHTITUKOJISL.

@deHoNI: CTpOCHHE MOJIEKYbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢enona. Ilpumenenue genona.

Anpnerunbl M kemouwvl. DoOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHE U
XAMUYECKHE CBOHMCTBa (pEaklMu OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DEaKIUH),
MOJTy9deHUE ¥ IPUMEHEHUE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpoeHHE, PU3NIECKUE M XUMHUIECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KUCIIOT, PeaKIus
sTepuduKanum), MoyydeHHe U mnpuMeHeHue. CTeapuHOBasi M OJEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IEHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupst. 'maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas pojb KUPOB.

VYrneBojpl: cocTaB, KiaccupuKalus yrieBoa0B (MOHO-, TU- U Moiucaxapuibl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3ammMojeictBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEeHHE, OpOXKEHHE TIIFOKO3bI), HAXOXKJICHHE B TMPHPOJE,
pUMeHeHue, ouosnoruueckas poiib. otocunres. pykTo3a Kak U30MEp IITIOKO3bI.

Kpaxman u nemnonosa kak npupoanbie noaumepbl. CTpoeHue Kpaxmasia U LEeJUTIOI03bI.
du3nyecKkue U XUMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHs C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M HMX MPEBpaIICHUI: MpPOBEACHUE,
HaOMOJICHNE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHWE CIHPTOB, KayeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaToMHBIX
CUpTOB (B3auMojelicTBHE TimiepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerunoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThI: CBOWCTBA pPAacTBOpa YKCYCHOMH
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKIMU MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A30Tcoeprkalye OpraHn4ecKue CoenHEHMs.

AMUHOKUCIOTBI Kak aM(pOTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMWHOKHCIOT (Ha TpuUMepe TIHMIKHA). buonornueckoe 3HaueHUE
aMHUHOKHUCIIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THUIAPOJU3, JICHATypalus,
KaueCTBEHHBIE PEAKIIMH HA OEIIKHU.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATYpalus OENKOB IpH HarpeBaHWHW, LBETHHIC
peakiuu OEIKOB.

BricokomoiiekyJisipHble COeIMHEHHN S

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3aLH, CPEeOHss MoJeKylspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALINSL.

DKClepUMEHTAJIbHbIE METO/Ibl M3YYEHHUsl BELIECTB U MX MpPEBpallleHUI: 03HAKOMJICHHE C
o0pa31amMu IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyYyKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX E€CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU I OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCUpHUKalus, MEePUOJUYHOCTh, HAOIIOJEHUE, HW3MEpPEHHE,
9KCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, HEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHb,
BEIIECTBO, T€JO, 00BEM, arperaTHoOe COCTOSIHHWE BEUIeCTBa, (PU3NYECKUE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUSI.

buonorus: kimerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHmsMme, (poTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBAa (OCIIKH, YTIIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: mUIIEBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MATEPHUAaIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XMMHUM

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAsT 00OJIOYKA.
DHepreTHYecKre YpPOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacnpeseneHus: MEeKTPOHOB MO OpOUTAIsIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYpalrs aTOMOB.

[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos . .
MengeneeBa. CBsi3b NEpUOJUYECKOTO 3akoHa U Ilepumoanueckold cHUCTEMBl XUMUYECKUX
anemenToB JI. . MenpeneeBa ¢ COBpEMEHHON TEOpHEM CTPOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyMnaMm U nepuojiaM. 3HaueHHUEe MePUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BHIbl XUMHYECKON CBsI3U (KOBaJIEHTHAas
HEMoJIApHAas U TOJSpHAsi, MOHHAsA, MeTajulhyeckas). MexaHu3smbl 00pa30BaHHS KOBaJCHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). Bogopoanas cBsizs. BajaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeNeHb OKUCIEHN. FIOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAJUIMUECKUX PEWETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonatne o qucnepcHsIX cucreMax. MICTMHHBIE M KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B PaCTBOpE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BellecTB. ['eHeTndecKkas CBS3b HEOPraHWYECKHX BEIECTB, IMPUHAMICKANUX K PA3IUYHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XUMHUU. 3aKOH COXPaHEHMsI MACChl BELLIECTB, 3aKOH COXPaHEHMsI U MPEBPAIICHUS
SHEPIUH NPU XUMHUYECKUX PEAKIMIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuueckoe paBHoBecHe. DakTOpbl, BIMSIOIINAE HA COCTOSIHUE XMMHYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCIIasA, HEUTpaIbHAas, IIETOYHAs.

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCIEpPUMEHTAIbHBIE METOJbl M3YyYEHHs BEHIECTB M HUX IPEBPALCHUN: JEMOHCTpaLus
tabmun «llepuoguyeckas cucremMa xumMudeckux siemeHToB J[. M. MennpeneeBa», nzydeHue
MoJeNiell KPUCTAINIMYECKUX pEIETOK, HAOMI0JeHHe M ONHCaHUuEe JEMOHCTPALMOHHBIX U
7a0b0paTOPHBIX OIBITOB (pa3jokeHHe MEepOKCHAAa BOJOpPOAa B MPHUCYTCTBHM KaTalu3aTtopa,
OIIPENIETICHUE CPEllbl PaCTBOPOB BEILECTB C MOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUUYEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpOB Ha
CKOPOCTb XUMHUYECKOW PEAKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
Pacy€Thl C UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilonmoxxenue HemeramnoB B Ilepuonnueckoil cucteMe XHUMHUYECKUX
anementoB JI. M. MengeneeBa U 0COOEHHOCTH cTpoeHHsi atomMoB. Dusnueckue CBOHCTBa
HEMETAIJIOB. AJUIOTPOIHUSI HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriiepoJa U KpeMHUS) U UX COeTMHEHUH (OKCUIOB, KUCIOPOJICOIEPKAIUX KUCIOT, BOJOPOIHBIX
COEIMHEHUH).

IIpuMeHeHre Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUMN.

Mertamel. [lonoxxenue meramioB B [lepuoanyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOEHHUS IIEKTPOHHBIX 000JI04E€K aTOMOB MeTamaoB. OOuue
¢u3nyeckue cBoiicTBa MeTayuioB. CrulaBbl METAIOB. DJIEKTPOXUMUYECKUM P HANpsDKEHHUH
METAaJLIOB.

XUMUYECKHUE CBOWCTBA BaXXHEHIIMX METANJIOB (HATPHM, KaluWid, KalblUWA, MarHWid,
AIIOMUHMM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCIUHEHU.

O011re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHe MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMS BEUIECTB M HUX IPEBPALLEHUIN: H3ydyeHUE
KOJUIEKIUH «MeTalibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PELICHHE HKCIEPUMEHTATbHBIX



3ama4, HaONIOJIEHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTBITOB
(B3auMOI€CTBUE THUIPOKCHAA ATIOMUHMS C PAaCTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHBIC
peakI Ha KaTUOHBI METAJIJIIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJIHOTO U3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, PacdéThl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMuA 4 KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BUTUU MeAUuIUHBL. [loHSATHE O HAydHBIX METOJaX IMO3HAHUS BEHIECTB M XUMUUYECKHUX
peaKuui.

[IpenacraBnenuss 00 OOMMX HAy4YHBIX MPUHIMIAX [POMBIIIJICHHOTO TOJTYYCHHS
Ba)KHEWIIINX BEILIECTB.

UenoBek B Mupe BEIIECTB W MAaTEPUAIOB: BAXKHEHIIME CTPOUTENHbHBIC MaTepHabl,
KOHCTPYKITMOHHBIE MaTepHaslbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHalbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHUaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XUMHST W 3]I0POBBE HYEJIOBEKA: TpaBWJIa HCIOJBb30BAHUS JICKAPCTBEHHBIX MPEMapaToB,
npaBuiia 0€30TIaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YYSHUHW OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHUM, SBJISIFONIUXCS CUCTEMHBIMH JJISl OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAy4YHOIO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJu3,  CHUHTE3,  KilaccupUKalusa,  MEPUOJUYHOCTh,  HAOIMIOJEHHE,  AIKCIEPHUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJIICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMO0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (U3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

I'eorpadusi: MuHEpabl, FTOpHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBIIIJIEHHOCTb, MeTaJuLyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SICTBEHHOE IIPOU3BOJICTBO, MUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
npenapaTroB, IPOU3BOJACTBO KOHCTPYKLUHMOHHBIX MAaTEPHUANIOB, 3JIEKTPOHHAs MPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpesHero oolmiero oopazoBaHus (JINYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro oOuIero 00pa3oBaHusl ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHMS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHEero oouiero o6pazoBaHuUs
BBIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUMCKOM TPAKIAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 6a30BON HAyKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHUCTEME XMMHUYECKOTO
00pa3zoBaHus;

HaJIM4YME NPABOCO3HAHMS SKOJOIMUYECKOHW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIEIH U
CTPOMTH >)KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
y4eOHOIl M BOCHUTATENbHOW JAEATEIBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSAMM M HJ€aJaMH POCCUICKOro
IPaXXIaHCKOTO OOlIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU W HpaBUIaMU IOBEIEHHS,
CIOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa I[O3HABATEJIbHOM M MPAKTHUECKOM JEsATeNbHOCTH OOy4aroluxcs [0 pealu3aluu
IIPUHATBIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

IIPEJICTABICHUS] O COLMAIbHBIX HOPMAaxX M IPaBWJIaX MEKIMYHOCTHBIX OTHOIICHUHM B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTHU MPH CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U M03HABATEIbHbBIX 3371a4, BHIIOJHEHUH XUMHUECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUs], JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUCOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacJIEUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIlecCy TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO MPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS] HAyKH €CTh Pe3yJbTaT JUIMTENbHBIX HAOIIOJCHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPy/Ja YYE€HbBIX U TPAKTHKOB;



WHTEpeca M TIO3HABATEIBHBIX MOTHBOB B TMIOJYYCHHH M TIOCIEIYIOIIEM aHalIH3e
MH(POPMAIINHU O MIEPEIOBBIX JTOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHUS;

CIOCOOHOCTH OILIGHMBATh CHUTYallMH, CBS3aHHbIE C XWMUYECKUMHU SIBICHUSAMHU, U
NPUHAMATh OCO3HAHHBIE PELICHHs, OPHEHTUPYSICh Ha MOPaJbHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OILIGHMBATh CBOE TOBEJCHWE M TOCTYNKM CBOMX TOBApPHUINEH C TO3HMIUI
HPABCTBEHHBIX U TPABOBBIX HOPM M OCO3HAHHE TIOCIICACTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro M Oe3omacHoro oOpa3a KH3HH, HEOOXOJMMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY U IICUXUIECKOMY 3I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOH IEATEIHHOCTH;

MOHUMAaHUS [EHHOCTH TPaBWJI WHAWBUIYAIFHOTO W KOJUICKTHBHOTO O€3011acHOTO
TIOBEJICHHSI B CUTYAIIHSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTFOJICH;

OCO3HAHMS TOCIEACTBUI W HENPUSATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOJICHHUS AIKOTOJIS,
HapKOTHUKOB, KYPEHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIEI0BATEIbCKON JIEeATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3inyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOil IS TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieit mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TIPUPOTHON U COLIUATIBLHOU CPEIbL;

0CO3HaHMS HEOOXOIUMOCTH MCIOJIb30BAHUS TOCTHXKEHUH XUMMHU 7Sl PELLICHHs BOTIPOCOB
panMoHaAIBFHOTO IPUPOONOIb30BAHNUS;

aKTUBHOTO HENpPUSTUS JEHCTBUH, MPHUHOCALINX BpEeA OKpYXarolled MpUpPOJHON cpeje,
YMEHHUSI TPOTHO3UPOBATh HEOJIAroNpHUsTHbIE KOJOTHYECKUE MOCIEACTBHS MpeapUHUMAeMbIX
JNEUCTBUN U NPEAOTBPAIATh UX;

HQJINYMS PA3BUTOTO SKOJIOTUYECKOTO MBIIUIEHUS,, JKOJIOTHYECKOH KyJIbTYpbI, ONbBITa
JeATEIbHOCTH  JKOJIOTUYECKOH  HAalpaBJIEHHOCTH, YMEHHUS PpPYKOBOJICTBOBaTbCS HMH B
MO03HABATEIbHOM, KOMMYHHUKAaTUBHON U COIIMAIbHON MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(poOHH;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMHUPOBAHHOCTH  MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM NMPaKTHUKH;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOIO MIPEICTaBICHUS 00 OKpYKaIOLIEM
MHUpE KaK O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B NO3HAHUM INPUPOIHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodIeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
F'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHON POJM B CO3/JaHHUM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEICHUU TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMUIIEBOW M HKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecrie4yeHnn YCIOBHI yCIEITHOTO TPy/Ja U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YieHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCHOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJn3a U OOBACHEHHUS SBJICHUM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U UMEIOIINXCS JaHHBIX
C 1IeJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalIHIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepPhIBHOMY OOpa30BaHHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHMM 10 XHMHMHM B COOTBETCTBUM C JKA3HCHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHUS Yy4eOHOro mpenMera «XUMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMEeTHBIE) OOIIeHAayYHbIE TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U creuu(uKy METOI0B MO3HAHUS, UCIOIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (hakT, MPHUHIHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaTbHbIC y4eOHbIE NEHCTBUSA (mo3HaBaTeIbHBIE, KOMMYHUKaTUBHEIE,
perynaTtuBHble), obecreunBarone QGopMuUpoBaHHE (QPYHKIHOHAIBHOW TPAMOTHOCTH U
COIMANIFHOM KOMIETEHIIH 00yJatouXcs;

CHOCOOHOCTh ~ OOYYalOIIMXCA  MCIOJb30BaTh  OCBOEHHBIE  MEXAMCIUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHbIE YyueOHBbIC IEHCTBUS B TIO3HABATENBHOU U
COIIMAIbHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU I€HCTBUSAMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMU:

1) 6a30oBble JJOTHYeCKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aKTyaJU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTDL PC3YIIbTAThI ACATCIbHOCTHU C NOCTABJICHHBIMU LCIISIMU;



WCIOJb30BaTh MPH OCBOCHHHM 3HAHMHA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKH TOHATHH ¥ YCTaHABIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BATH
COOTBETCTBYIOIINE MOHSITHSI ISl OOBSICHEHUS OT/ICBHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KJTacCU(DUKAIMH BEIECTB M XUMUICCKUX PEAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOWTH JIOTUYECKHE PACCY)KICHHsI (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX SBJICHUAX, (HOPMYIHPOBATH
BBIBO/IBI U 3aKJIIOUCHHS;

MPUMEHSATH B IMPOIECCe MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJHMYECKHE (3HAKOBHIC)
MO/IeNH, TIPe0Opa30BBIBATH MOJICITFHBIE PEICTABICHUS — XUMUYECKHA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOW peakuu — TPU pPEmIeHHH YYeOHBIX
MO3HABATEIBHBIX W MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHBIE MOJEIbHBIC TPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMBbIX BEIICCTB U XUMHYCCKUAX PEaKIUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB M XUMUYECKUAX PEAKIIHA;

dbopMynHpoBaTh TEMM W 3aJadd  HCCIEIOBAHUWS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYTHPOBAHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHHS M OCHOBHI
st POPMUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABIIIFHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BIIAJIETh HABBIKAMH CAMOCTOSITEIIFHOTO IIAHWPOBAHUS ¥ TIPOBENEHHS YUICHUYICCKUX
SKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIbHOMY ITOMCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MIO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (HAY4YHO-MOMYJISpHAS
IuTepaTypa XMUMHYECKOIO COJEpXKaHHUs, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAIM3UPOBATh HWH(MOPMALIMIO PA3IUYHBIX BUIOB U (OPM TPEACTABICHHUS, KPUTHYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl U MPHUMEHSTHh Ppa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
nHdopMaluy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YU€OHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETaTh OMBIT UCIOJIB30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (hOpMY TpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHUIIbI, PUCYHKU U APYTHe);

WCIOJIb30BaTh HAy4yHBIM SI3BIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYecCKue W MaTeMaTHYeCKHe) 3HakKu U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISIHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMH 1€liCTBUSIMH:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JUCKYCCUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIPeII0KEHHOM 3a/1a4H;



BBICTYIIaTh C IMPE3EHTALMENl pe3yJabTaTOB I03HABATEJIBHOM AESTEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW pabOThl IO HCCIEJOBAaHUIO CBOMCTB H3YyYaeMBbIX BELIECTB,
peanu3anyu y4eOHOTro MpoekTa U (HOpMYyIHpPOBATH BBIBOJBI IO pe3ylbTaTaM HPOBEAEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSIMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompezenss €€ LUenu U 3a/ayd, KOHTPOJUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeUIaraeéMblii AITOPUTM JICHCTBUI MPU BBIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a1ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIOCOO MX pPElIeHUs ¢ YUETOM IOJIyuYeHUsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAlIM3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUA O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
Hay4yHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHWUU SIBJICHUH NPUPOIbI, B (OPMUPOBAHUU
MBIIIJIEHUSI U KYJAbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YIIEpOIHBIH  CKEJIET,
(yHKIMOHATBHAS TPYIA, paguKanl, H30Mepus, W30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YIIAEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUS OPTraHHUYECKUX
BemecTB A. M. bByrnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMUU; MHPOBO33PEHUECKHE 3HAHHUSA, JIe)Kalllde B OCHOBE MOHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTU XUMUYECKHX SIBJICHUHN, (PAKTOIOTHUYECKHE CBEJCHHS O CBOMCTBAX,
CocCTaBe, MOJMy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPTraHMUECKUX BEIIEeCTB B OBITY
Y NMPAKTUYECKOU JEATEIBbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHITHH, YCTaHABIUBAThH
HX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MTOHATHA IIPU OMTMCAHUM COCTaBa, CTPOEHUS U
MpEBpAIEHUN OPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUU HCMIOIB30BATh XUMHUYECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTOU, COKpaniéHHON) GopMyll OpraHMYeCKUX BEIIECTB
U YpaBHEHUM XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAAIEKHOCTh U3YYCHHBIX OPTraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMPENCNEHHOMY KIACCy/TpyIIe COSAMHEHUN
(yrneBodoponibl, KHCJIOPOJ M  a30TCOACpXKAIIUE COCAMHEHHUS, BBICOKOMOJIECKYJSPHBIC



COCJMHEHUs), AaBaTh MM Has3BaHHMi N0 cucremarndeckoid Homenkiatype (IUPAC), a rtakxe
MPUBOJUTH TPUBHAIbHBIC HA3BaHUSl OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIMUIIEH,
alleTWICH, STHJICHIJIHMKOJb, TJIMLUEPUH, (eHod, (GopManmbAeru, areraibIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsi KHUCJIOTa, CTEAPUHOBAsl KUCIIOTA, TII0K03a, (PyKTO3a,
Kpaxmaj, LIeJUIH0JI03a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OIPEACIATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH TOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCeCKHX
BemectB A. M. bytiepoBa mjis 00bSICHEHHSI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUS! MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHUYECKUX BEIIECTB
(MeTaH, STaH, JTWJICH, MPONWJICH, ameTwWieH, OyraameH-1,3, mermnOyramueHn-1,3, OeH3on,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TJIMLUEPHUH, (EHOJI, alleTalbJern]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMHMHOYKCYCHas KHCIO0Ta), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIUX XUMHYECKHX PEAKIHH C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HegTb, MPUPOMAHBIA Ta3, Yrojb), CHOCOOBI MX MEpPepabOTKU U MPAKTUYECKOE MpPUMEHEHUE
MPOJYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHUS IO XHMHUYECKUM YpPaBHEHUSIM
(Maccpl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WU MPOAYKTa PEAKIHUHU IO U3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOYKTOB PEaKnn);

c(hOopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPH HM3YYCHUHM BEIIECTB M XUMHUYECKHX SIBICHUI
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbBIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATh M BBIMOJHATh XMUMHUYECKUNW HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3YYEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIIMU OETKOB) B COOTBETCTBUU C MPABUJIAMU TE€XHUKH 0€30MaCHOCTU
mpu oOpallleHny ¢ BelIeCTBaMU U J1a0OpaTOPHBIM OO0OpPYIOBAHUEM, TIPEICTABISTH PE3YIbTATHI
XMMHUYECKOTO DJKCIepuMeHTa B (opMe 3alucH YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUd U
(hopMynHupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpMUPOBAHHOCTh YMEHMI KPUTHYECKH aHATM3HPOBATh XUMHUYECKYIO HH(POpPMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpeCTBA MaccoBOM nHpopMaIuu, IHTEpHET U IPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU 1EJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYHOBOH [EATEIHHOCTH B MLEISX COXPAHEHHsI CBOETO 3J0POBbI U
OKpYXarolleld MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3/JCHCTBUSI HA KUBBIE OpPraHU3MBbI
OTpeNIeIEHHBIX OPraHMYECKUX BEHIECTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
puUMepax CrocoObl YMEHBIICHHSI U TIPEJOTBPAICHNUS X BPEIHOTO BO3JCUCTBUS HA OpPraHU3M
YEJI0BEKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX IO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYAIOIIMXCSA: YMEHME HCIOJIb30BaTh pPeElbe(dhHO-
TOUEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUN: O XWMHYECKOW COCTaBIISIOMIEH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpPA, POJM XUMHH B TO3HAHUU SIBICHUW TPHUPOABI, B (HOPMHUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIMOHAJIHLHOW TPaMOTHOCTH, HEOOXOIUMOMW st
peleHus TMPaKTUYECKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHWUW, KOTOpas BKJIKOYAET: OCHOBOIOJIATrarolIne
MOHATHSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKyJIa, MOJb, MOJIIPHBIM OO0BEM, BAJICHTHOCTh, JJICKTPOOTPHUIATEIHPHOCTh, CTEICHB
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAINYECKas, BOJJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWi, pacTBOP, IJICKTPOJIHUTHI,
HEAJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAsE TUCCOLMALUS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOM  peakIMH, XHUMHYEeCKOE€ paBHOBECHE); TEOPHUM U  3aKOHBl  (Teopus
AJIEKTPOJIUTUYECKON AuccolManuu, nepuoauueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHUHU, MHPOBO33PEHUECKHUE 3HAHUS,
JeXalMe B OCHOBE IMMOHUMAHHS MPUYUHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUIA,
(hakToNIOrMuecKue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MacCHOM HCIOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUUECKON JESATEIbHOCTU YEJIOBEKa,

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSATHUM, yCTaHABINBATh
WX B3aMMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOLIME MOHSATHS MPH OMNHUCAHUU HEOPTaHHMUYECKUX
BEIIECTB M UX MPEBPAIlICHUN;

chOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XUMHUECKYIO CHMBOJHUKY JJISI COCTABIICHUS
dbopMyn BelIIeCTB M YpaBHEHUN XUMHUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATYpy
(IJUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId ras,
YIJICKUCHBIN Ta3, aMMUak, TaméHas H3BECTh, HeraméHas W3BeCTh, NMHUTHhEBas COAd, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEeNsATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKHIX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOHAS) B COCAUHEHUSIX, TUI KPUCTAITUYECKONW PEMIETKH KOHKPETHOTO
BellleCTBA (ATOMHAs, MOJEKYJspHas, MOHHAs, METAIJIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COEAMHEHU;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoeNnHEeHUN (MPOCThIe BEIIECTBA — METAILIBI U
HEMETaJITbI, OKCUJIbI, OCHOBAHMS, KHCIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenzieneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOrHOCTUYECKYIO (PYHKIINH;



c(OPMHPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBONCTB XMMHYECKHX JJIEMEHTOB U UX
COEIMHEHUH MO NepuojaM M rpynnam l[lepuoanyueckoil cucteMbl XuMHYECKUX 3iieMeHToB 1. U.
Menneneena;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBAa HEOPraHWYECKUX BEILECTB pA3JIUYHbIX KJIACCOB, IOATBEP)KAATh CYIIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJAy HEOpPraHMYeCKUMHU BEIeCTBAaMU C IIOMOIIBIO ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH,
M3MEHEHUIO CTENIEHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliH, Y4aCcTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YyUUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHHM PAaCKpbIBaTh CYIMIHOCTb OKHUCIMTEIBHO-BOCCTAaHOBUTEIbHBIX
peaKuuii MOCPEICTBOM COCTABJIEHHS JIEKTPOHHOTO OajlaHca ATUX PEAKIIMMT;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuuHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECUS B 3aBHUCUMOCTH OT
BHemrHero Bo3zaeiicTBus (npuniun Jle [llaTense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XUMHMUYECKHE IPOILECChl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOT'O MOJY4YE€HUs! CEPHOW KHUCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMIMX HAYYHBIX NMPUHLMIIAX U IKOJOTMYECKUX MpoOiIeMax XMMHUYECKOIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JIOJIs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B IpPU XUMUYECKHUX
peaknmsx, Macchl BelecTBAa WM 00bEMA Tra30B M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOrO 3(ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHiia OOpaIIEeHUs C BEIleCTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO Ja0OPATOPHBIX XUMHUUECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NeEpoOKCHJAa BOJOPOJAa B MPHUCYTCTBUM KaTajau3aTropa, OIpENeNICHHE Cpe.bl
PacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIMKATOPA, BIUSHUE PA3JINYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW pEaKlMu, peaklM¥ HMOHHOro OoOMeHa, KayeCTBEHHbIE pPEaKIUU Ha
cynbdar-, kapboHAT- U XJIOPHUJ-aHUOHBI, HA KAaTHOH aMMOHMS, pEIIEHHE AKCIEPUMEHTAIbHBIX
3amau no teMaM «Metamnel» u «Hemeramib)y) B COOTBETCTBHMM C TNpaBUIAMH TEXHUKHU
0€30IMacCHOCTH MPH 00paIlleHUH C BELECTBAMU U JIAOOPAaTOPHBIM 000pYAOBAaHUEM, MTPEJICTABIATH
pe3yabTaThl XUMHUYECKOTO OHKCIIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOIBI HA OCHOBE 3TUX PE3y/IbTaTOB;



c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHATM3MPOBATH XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJy4aeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM KOMMYyHHKanuu, WHTEepHEeT u
JPYTHX);

chOpPMHUPOBAHHOCTh YMEHHI COONIOJATh MpaBWJIa HKOJOTHMYECKH IIeJIecO00pa3HOro
MOBEJICHUs B OBITY W TPYIOBOM JAESITEIBHOCTH B IEJSIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYXarlolleld MPUPOJHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI
OTpeeNIEHHBIX BEIIECTB, MOHUMAas cMbica nokasarens [1JIK, mosicusaTe Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPAIIEHUS X BPEIHOTO BO3/ICHCTBHS HA OPraHU3M UYEJIOBEKa;

Ui 00yYaroNIuXcs C OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 370POBbS: YMEHUE TPUMEHSTH
3HaHUs1 00 OCHOBHBIX JOCTYIMHBIX METO/IaX IMO3HAHMS BEIIECTB U XUMHYECKUX SIBJICHHII;

JUISL  CIIENBIX W CIA0OBUIAIIMX OOYyYaroNIMXCs: YMEHHE UCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu XxumMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponssie | Hpakruseckue (uu¢pposrIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Pa3nesn 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApoMaTHYEeCKHE YTIeBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3
UX mepepadboTKa
Utoro no pazueny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCAUHECHUSA

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen S. BoicokoMoJIeKy/IsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




TEMATHUYECKOE IIJNTIAHUPOBAHHUE 11 KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Mertambl 6
2.2 Hemeranms 9 1
53 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5
' BeIlleCTB
Utoro mno pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 XUMUS U )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYyeckue
padoTsI

JlaTa
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer oprannyeckoi
XUMUH, €€
BO3HHUKHOBEHHE,
pa3BHUTHE U 3HAYCHUE

https://infourok.ru/?ysclid=lIxgcfo17d301200460
https://resh.edu.ru/?ysclid=lIxiluvk5y88632351

Teopus crpoeHus
OpraHUYECKUX
coequHeHui A. M.
Bbytneposa, e€
OCHOBHBI€ ITOJIOKEHUS

https://infourok.ru/?ysclid=lIxgcfo17d301200460
https://resh.edu.ru/?ysclid=lIxiluvk5y88632351

[IpencraBnenue o
Kiaccudukanuu
OpPraHMYECKUX BEIIECTB.
Howmenknarypa
(cucTemaTudeckas) u
TPUBHUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEILECTB

AJnKaHBI: cOCTaB U
CTPOCHHUC,
TOMOJIOTHYECKHUI paa

MertaH 1 3TaH —
MIPOCTEMILINE
MPEICTaBUTENM aJTKAHOB

https://infourok.ru/?ysclid=lIxgcfo17d301200460
https://resh.edu.ru/?ysclid=lIxiluvk5y88632351

AJIKeHBI: cOCTaB H



https://infourok.ru/?ysclid=llxgcfo17d301200460
https://resh.edu.ru/?ysclid=llxi1uvk5y88632351
https://infourok.ru/?ysclid=llxgcfo17d301200460
https://resh.edu.ru/?ysclid=llxi1uvk5y88632351
https://infourok.ru/?ysclid=llxgcfo17d301200460
https://resh.edu.ru/?ysclid=llxi1uvk5y88632351

CTPOEHHUE, CBOMCTBA

OTUJEH U IPOIUIIEH —
IIpOCTEMNIINE
MIPEICTAaBUTENH AJIKEHOB

[IpakTuyeckas pabora
Ne 1. «ITonyuenue
STHJICHA U U3yYCHHUE eTO
CBOMCTB»

Ankaauensl. byragueHn-
1,3 u meTunOyraaueH-
1,3. Ilonyuenue
CUHTETUYECKOTO
KaydyKa U pe3UHbI

https://infourok.ru/?ysclid=lIxgcfo17d301200460

https://resh.edu.ru/?ysclid=lIxiluvk5y88632351

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKUHN PSII.
Aneruies —
MPOCTEUIINIT
MIpPe/ICTaBUTENb aJIKHHOB

11

Brraucnennsa no
YpaBHEHUIO
XUMHUYECKON peakiuu

12

ApeHbl: 6eH301 1
TOJIyoJ. TOKCHYHOCTh
apeHoB

13

I'eneTnueckas cBs3b
YTJIEBOJIOPOIOB,
MPUHAIIEKAITIX K
pa3IMYHBIM KJIaccaM



https://infourok.ru/?ysclid=llxgcfo17d301200460
https://resh.edu.ru/?ysclid=llxi1uvk5y88632351

14

[IpupoiHbIE NUCTOYHUKHU
YTIE€BOAOPOJOB:
IIPUPOJIHBIN ra3 u
MOTTYTHBIE HEPTSIHBIE
ras3sl, HepTh U
MPOLYKTHI €€
nepepadoTKu

15

[TpupoiHBIE NCTOYHUKHT
YIJIEBOJIOPOJIOB:
MIPUPOJIHBIN a3 U
MONYyTHBIE He(PTAHbIE
ras3bl, He)Th U
MPOAYKTHI €€
nepepadoTKu

https://infourok.ru/?ysclid=lIxgcfo17d301200460

https://resh.edu.ru/?ysclid=lIxiluvk5y88632351

16

KonTtponsHas padoTa no
pazzuerny
«YTIEBOIOPOIBI»

17

[IpenenvHbie
OJIHOATOMHBIC CITUPTHI:
METAHOJI U 3TAHOJL.
Bonopoanas cBs3b

18

MmuoroaroMHbIE
CIIUPTHI: STUJICHTJIUKOJIb
U TIULEPUH

19

@deHoI: cTpoeHue
MOJIEKYJbI, PU3NYECKUE
U XMMHYECKHUE
CBOMCTBA, IPUMEHEHUE

20

AJBIETUIbL:



https://infourok.ru/?ysclid=llxgcfo17d301200460
https://resh.edu.ru/?ysclid=llxi1uvk5y88632351

dbopmanbaerug u
areraabIerua. AeToH

21

OnIHOOCHOBHBIE
IIpEJIECIbHbIC
KapOOHOBBIC KUCIIOTHI:
MYpaBbUHas U YKCyCHast

22

[IpakTnueckas pabora
Ne 2. «CpoiicTBa
pacTBOpa yKCyCHOM
KHCIIOTBD»

23

CreapuHoBas u
OJICMHOBAs1 KHCJIOTHI,
KaK MpeACcTaBUTETN
BBICIITUX KapOOHOBBIX
KHCIIOT

24

Mpr11a Kak coytu
BBICIITHUX KapOOHOBBIX
KHCJIOT, MX MOIOIIIEE
JNIEUCTBUE

25

CrnosxHble 3(upbl Kak
MIPOU3BOJIHBIC
KapOOHOBBIX KUCIIOT.
I'maponn3 cinoKHbIX

3¢upoB

26

Kupsl: runponus,
IIPUMEHEHMUE,
Ouosornyeckas poib
KUPOB

27

YrineBoasl: COCTaB,




KJIacCU(UKAITHU.
Baxwueiimmne
MIPECTaBUTEIIN:
TIIFOK03a, PPYKTO3a,
caxapo3a

28

Kpaxman u nemrnonosa
KaK MPUPOIHBIE
MOJIUMEPEI

29

KonTpossHas pabora no
pazneny
«Kucnopoacoaepxarine
OpraHvyecKue
COEIMHEHUS

30

AMWHBI: METHJIAMHUH U
AHHUJINH

31

AMMHOKHCIIOTHI KaK
amdoTtepHbIe
OpraHHYECKUE
COEMHEHMS, UX
OHOJIOTHYECKOE
3Hauyenue. [lenTuast

32

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

33

OCHOBHBIE TIOHATHS
XUMHAH
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHHI

34

OCHOBHBIE METOIbI




CHUHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCIMHEHU .

[InmacTmaccel, Kaydyku,

BOJIOKHaA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIACC

n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKH

CTpOGHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BHbBI; MCXaHU3MBbI O6pa3OBaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucieHus. BemecTra
MOJICKYJISIPHOTO U HEMOJICKYIIIPHOTO
CTPOCHUS

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTtuHHBIEC U KOJUIOUIHBIE pacTBOPBLI.
MaccoBas 1014 BelllecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJIacCOB

Knaccugukanms XAMHYECKIX peakunii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pactsopa.
Peakiun nonHoro oomena. ['maposms
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakiuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIei

13

KonTtponsHas paborta no pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

14

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puzndecKre cCBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHWMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HemeTtamnel, MX I0OJI0KEHHE B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®du3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HeMeTauloB (Ha puMepe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'€HOB, CEPhI M X
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIMHEHUN

24

XHUMHUYECKUE CBOWCTBA yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHHUN

26

O00011IeHNE U cUCTEMATU3ALMS 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TEME 1
"Hemeramasr"»

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHenus. [ eHeTHueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

- Xumus, 10 knace/ IM'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAy;

AxunonepHoe 06miectBo «M3narenbetBo «IIpocBerieHne»

METOJAUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA:

- O.C. T'abpuensa, U.I'.OctpoymoB, C.A.CnankoB Xumus : 10 xi1: 6a30BbIil YpOBEHb: -
M.IIpocsenienune, 2023

- O.C. T'abpuensn Xumus.10 k1: KoHTpoabHbIe U poBepOYHbIE Pa0OTHI K yueOHuKy 10 K.
0a30BbI ypoBeHb, [poda, 2014

- O.C.I'abpuensan Hacronphas kaura yunrtenst Xumus 10 kiiace -M. [Ipoda, 2014

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:

https://infourok.ru/?ysclid=lIxgcfo17d301200460

https://resh.edu.ru/?ysclid=lIxiluvk5y88632351



https://infourok.ru/?ysclid=llxgcfo17d301200460
https://resh.edu.ru/?ysclid=llxi1uvk5y88632351




