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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no XxuMuM Ha ypOBHE CpeAHEro odiiero oopazoBanus pazpadboraHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBaHuU B
Poccuiickoit depeparuuy», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepabHOM
oOpa3oBaTenpHON TporpaMmbl cpemHero obmiero oo6pazoanus (POIT COO),
npencraBieHHbIX B DenepanbHOM TOCYyIapCTBEHHOM O0pa30BaTEIbHOM CTaHIAPTE
COO, c yuérom Koumenmuum mnpenogaBaHusi ydeOHOro mpenMera «XUMHS» B
oOpazoBarenbHbIX opranuzanusix Poccutickoit denepaiinu, peaau3yomux OCHOBHbIC
oOpa3oBareNbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKEHUM «CTpaTeruu pa3BUTHUSA
Bocriutanusi B Poccutickoit denepanuu Ha nepuona g0 2025 roga» (Pacmopsbkenue
[IpaBurensctBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3padOTKE NpOrpaMMbl MO XHMHH, K OIPEICICHHUIO
oOmelt crpaterun oOydeHHMs, BOCIUTAHUS W Pa3BUTHUS OOYUYAIOIIMXCA CPEJCTBAMU
yueOHoro npenmera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABWIIM
koHuenrtyanbHsle mnoioxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp>KaHMs, Pe3yJbTaTOB OOy4YeHUS W TpeOOBaHUW K YPOBHIO MOJTOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON  OpraHu3alluu, SBJISIETCS HEOTHEMJIEMOW YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXKUT 3aBEpLIAIOLIMM  3TallOM  peaJn3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIIOYEBBIX I[EHHOCTEW, MPUCYIIHX
LEJIOCTHOW CHCTEME XMMHUYECKOro 00pa3oBaHMsl. DTH LIEHHOCTH KacaloTCs MO3HAHUs
3aKOHOB MPHUPOJIBI, (HOPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a
TaK)Ke KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIECHUS K CBOEMY 370POBBIO U MIPUPOIHOM
cpene. Peanuzyercs xumuyeckoe oOpa3zoBaHUE OOYYAIOIIMXCS HA YPOBHE CPEIHETrO
oO1iero oOpa3oBaHUsl CpPEJACTBAMHU Y4eOHOro mnpeaMera «XUMUus», COJIEpKaHHE U
MIOCTPOCHHUE KOTOPOIO OINpEAeeHbl B MPOrpaMMe MO XUMUHU C YUETOM cHelupuKu
HAayKl XUMHUH, €€ 3HAUYECHUS B NO3HAHUM MPUPOABl U B MATEPUAIBHOW KU3HU
oOIIecTBa, a TaKke ¢ YYETOM OOIMX IeJled W MNPUHIIMIIOB, XapaKTEPHU3YHOIIUX
COBPEMEHHOE COCTOSIHME CHUCTEeMbl CpeaHero ooiiero oOpa3zoBanusi B Poccuiickoii
denepanum.

XuMHSI KaK DJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAYK HIpPaeT ocoO0yi pPOJb B
COBPEMEHHOW IMBUJIM3ALIMHY, B CO3JaHUH HOBOM 0a3bl MaTepUaIbHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJIaJ B (OPMHPOBAHHUE PAIMOHAIBHOIO HAYYHOI'O MBIIUICHUS, B
CO3JJaHUE IEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOALI U YEJIOBEKa, KOTopoe (OpMHUPYETCS B XMMHUM HAa OCHOBE TOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLEr0o MHpPA, OCO3HAHUSA B3aUMOCBS3H MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH O0JIACTIMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C JAPYTMMHU €CTECTBEHHBIMM HayKaMH, XHMHS CTaja
HEOTHEMJIEMON YaCThI0O MHPOBOHM KYJIbTYPhI, HEOOXOJUMBIM YCJIOBHEM YCIEITHOTO
TpyAa W SKU3HU Kaxaoro uiaeHa ooOmiectBa. CoBpeMeHHass XHUMHS KakK Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHA Ha pELICHUE
[JI00aNbHBIX MPOOJIEeM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.

B coorBeTcTBUM ¢ OOMMMH UEISIMH U MPUHIMIAMH CPEIHEr0 OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmnaccel, 6a30BbId YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYILECTBEHHO HAa OOLIEKYJIbTYPHYIO IMOITOTOBKY
oOy4Jaronmxcsi, HLOOXOJUMYIO UM JIJIsi BHIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCIEUIHOTO BKJIFOYEHUS B )KU3Hb COIIUYyMa, ITPOJIOHKEHUST 00pa30BaHUS B PA3IMUYHBIX
00J1aCTsIX, HE CBSI3AHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocraBnsomuMu  mipeAMeTa  «XUMHsD» — SBISIIOTCS  0a30BbIe  KYpPChl  —
«Oprannyeckas xumus» u «OOmas W HEOpraHuyeckass XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHWYECKOW XMMHUHU (C BKIIOUCHUEM 3HAHUU U3 OOIIEH XUMUM) U
OpraHn4eckon xumuu. POpMUPOBAHHE NAHHOM CUCTEMBI 3HAHUM TNPU W3YYECHHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3us BEIIECTB
Ha OCHOBE OONIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conaepkanusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckass Xumus» cPopMHpoBaHa B MOporpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOr0 TMOJAX0Ja K U3YYEHUIO Y4yeOHOro Marepuajia U O0O0YCIIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHUEM 3HAHHMM HA OMPEACIIEHHBIX TEOPETHUYECKUX
ypoBHsiX. Tak, B Kypce OpraHu4ecKoi XMMHUH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOpUM CTPOCHUS OPTraHUYECKUX COCIWHEHMM, a TakKe Ha ypOBHE
CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPECTABICHUN O CTPOCHUH BellecTB. CBeICHUS
00 M3y4aembIX B Kypce BEIIeCTBaxX HAIOTCA B Pa3BUTUU — OT YTJIEBOJOPOIOB IO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce OpraHumueckoil XUMUU
MOJTy4YarT pa3BUTHE CHOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUS
MepBOHAYANIbHBIC TIPEACTABICHUSI O XUMHUYECKOW CBS3M, KJIaCCHU(PUKAIIMOHHBIX
MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOU
peakuu.

[Ton HOBBIM yrjaoM 3peHUs B TmpeaMeTe «XuMus» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs M3YYEHHbIH HA YPOBHE OCHOBHOIO 001ero oOpa3oBaHMs
TEOpETUYECKUN MaTepuanl U  (aKTOJIOTMYeCKUue CBEIEHUSI O BelecTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias M HeopraHudeckas
XUMUS» 00y4aromuMcs TIPEIOCTaBISETCS BO3MOXXHOCTH OCO3HATH 3HAUCHUE
MEPUOIMYECKOTO 3aKOHA C OOIIETEOPETUYCCKUX M METOOJIOTHUYECKUX TTO3HIIHH,



ry0oke TMOHSTh HMCTOPUYECKOE HU3MEHEeHUEe (QYHKIMM 3TOro 3akoHa — OT
o0oO0mIaromiei 10 00bACHSIONMEH 1 IPOTHOZUPYIOLIEH.

Enunas cucrtemMa 3HaHWUM O BAXKHEWIMX BEUIECTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBAaX M NPUMEHEHUH, a TAKXKE O XUMHUYECKUX PEAKIMSIX, MX CYIIHOCTH U
3aKOHOMEPHOCTSIX MPOTEeKaHus JonoHseTca B kKypcax 10 u 11 kiaccoB aneMeHTaMu
colepKaHusl, UMEIOIMMMH KYyJbTYPOJOTHYECKUNA W TPUKIATHON Xapakrep. OTu
3HAHHUS CIIOCOOCTBYIOT IMOHMMAHHUIO B3aMMOCBSI3M XHUMHUU C JAPYTHMH HayKaMmH,
PacCKpBIBAIOT €€ POJib B MO3HABATEIIBHONW M MPAKTUYCCKON JEATEILHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHUIO YBaXKEHHS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPHUH U
NPAKTUYECKUX TPHIOKEHUN XUMHH, TOMOTAalOT BBITYCKHUKY OPHUEHTHUPOBATHCS B
OOIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIpoOJeMax, CBSI3aHHBIX C XUMHCH,
KPUTHYECKA OCMBICIIMBATh HH(POPMAITUIO W IPUMEHSATH €€ JJI MOTIOJHEHUS 3HAHHM,
pEIICHUS] UHTEIUICKTyaIbHBIX U AKCIIEPUMEHTANBHBIX UCCIEI0BAaTENbCKUX 3a7a4. B
I[EJIOM COJIep)KaHUE Y4YEOHOro mnpeamMeTa «XUMHUs JAaHHOTO YPOBHS H3y4YEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHUE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI
UIsT  TIOHUMaHUs (QIocOCKUX HIeH, TaKuX KaK: MaTepuaibHOE CIHMHCTBO
HEOPTaHWYECKOTO W OPTraHUYECKOTO MHUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHHEM, IMO3HABAEMOCTh MPUPOIHBIX SIBJICHUIN MyTEM SKCIIEPUMEHTA
U peuieHUus TPOTHUBOPEYUN MEXKIy HOBBIMHU (aKTaMU U TEOPETUUECKUMHU
MPEANMOCHUIKAMHU, OCO3HAHHUE POJM XMMHH B PEIICHHWH JKOJIOTHYSCKUX TpoOseM, a
TaK)ke TPoOIeM COEPEKECHUS DHEPTETUUCCKUX PECYPCOB, CHIPHs, CO3JaHUS HOBBIX
TEXHOJIOTUHA 1 MAaTEPUAIIOB.

B mnnmane pemeHuss 3agad BOCHUTAHUS, Ppa3BUTUS M COIMAIM3AlUU
OOy4Jaronuxcsi MPUHATBIE TPOTrPaMMOM IO XUMHUU TOAXOIbI K OMNpPEIeTICHUIO
comepKaHUsT W TIOCTPOCHHUS TpeAMeTa MpeayCMaTpuBarOT  (OPMHPOBAHUE
YHUBEPCAIBHBIX YUCOHBIX IEHCTBUN, MMEIONINX 0a30BOC 3HAUCHUE IS Pa3TMUHBIX
BUJIOB JIEATELHOCTH: pEIICHUs] TpoOJieM, TOuCKa, aHaIm3a U 00paboTKU
uHopmaIuu, HEOOXOAUMBIX [IJIsi TMPUOOPETEHUS OMbITa MPAKTUYECKOW W
MCCJIEI0OBATENbCKOM NEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MIO3HAHUH XUMUHU.

B mpakthke mnpemogaBaHWs XUMHHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEro oOIero 00pa3zoBaHusl, MPU ONMPEICICHUN
COJIepKATEIbHOW  XapaKTEPUCTUKU IeJiel M3y4YeHHs TIpelIMeTa HarpaBlieHuEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYCCKON HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JEATETPHOCTH YEJOBEKa M KaK OJHOTO W3 KOMIIOHGHTOB MHPOBOW KyJbTypbl. C
METOJMYCCKOW TOYKH 3PCHHUS TaKOW TOIXOJ K ONPEACICHHUIO IeJIeH H3yYCHHUS
MIpeMETA SIBJISICTCS BIIOJTHE OMPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3PEHHS TJABHBIMU IEJSIMH HM3YyYCHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBASIIOTCS:



e (dopmupoBaHME CHUCTEMBl XHMHUYECKMX  3HAHUH  KaKk  BaKHEHIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAyYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIOYEBBIC TMOHATHSA, (yHIAMEHTAIbHBIC 3aKOHBI M TCOPUU XUMUH,
OCBOGHHE s3bIKa HAYKH, YCBOCHHE W TOHHUMAaHHE CYIIHOCTH TOCTYITHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH HX
Pa3BUTHS ¥ CTAHOBJICHUS,

e (opmupoBaHHE W pa3BUTHE IMPEACTABICHUI O HAYYHBIX METOJAX MMO3HAHUS
BEIIIECTB U XMMHUYECKUX PEaKINil, HEOOXOAUMBIX I IPUOOPETECHUS YMEHUI
OpPUEHTHPOBATHCS B MHUPE BEIIESCTB U XUMUYECKUX SIBJICHUH, UMEIOITNX MECTO
B IPUPO/JIE, B MPAKTUYECKOMN U MMOBCETHEBHOM KU3HH,

e pa3BUTHE YMEHHH M CIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM  XUMHYECKOIO  HOKCIEPUMEHTa, COOJIIOJICHUEM  TPaBHII
0€3011acHOr0 OOpaIeHUs C BEIICCTBAMH.

Hapsiny ¢ »Tum, coaepskarenbHasi XapakKTEpUCTHKaA IIeJied W 3ajlady HU3y4deHUs
MpeaMeTa B MPOrpaMMe M0 XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME CpelHero oomiero obpaszoBanusi. Ceromns B
MpernofaBaHU XUMHUU B OOJBIICH CTETIEHH OTAAETCS MPEANOYTCHHE MPAKTUISCKON
KOMITOHEHTE COJIepKaHusl 00yUYeHUsl, OPUEHTUPOBAHHOMN Ha MOATOTOBKY BBIMTYCKHUKA
o01ieo0pa3oBaTeabHOM OpraHU3alMy, BIAJCIOIIET0 HE HA0OpOM 3HaHMH, a
(GYHKIIMOHATFHOW TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSIMH aAKTHBHOTO
MOJIYYCHUSI 3HAHWA W TPUMEHEHHS WX B PEaTbHOW JKM3HU JUISI PEIICHUS
MPAKTUYECKHX 3a]1ad.

B cBsi3u ¢ 3TUM npu U3y4EHUU MpeaMeTa « XUMUS) TOMUHUPYIOIee 3HAaUCHHUE
MPUOOPETAIOT TAKUE 1IETU U 3a]]a41, KaK:

ajanrtanus OOyJaromMXCs K YCJIOBHSM JAMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEUIEKTyaJlbHO  pPa3BUTOW  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY NPHUHITHIO TPaMOTHBIX
pEIICHNT B KOHKPETHBIX >KHU3HEHHBIX CHUTYaIlUsX, CBA3AaHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

dopmupoBaHne 'y  OOydaroOIIMXCsl  KIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIN), HWMEIONINX YyHHUBEPCATbHOE 3HAYEHUE [IJs Pa3IMnYHBIX BUIOB
NeSTEIbHOCTU: peIIeHusl MpoOJieM, MOMCKA, aHamu3a U o0paboTKM HH(POPMAIINH,
HEOOXOAMMBIX JIJII TPUOOPETEHUS OMbITA ACATEIHHOCTH, KOTOpPAsk 3aHUMAET BAKHOE
MECTO B TO3HAHWM XHWMHH, a TaKkKe Ui OIECHKH C TO3HUIUNA JKOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XMMHUECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BeKa U MPUPOTHYIO CPEIY;

pPa3BUTHE TIO3HABATEIHHBIX HMHTEPECOB, HHTEIICKTYATbHBIX M TBOPYECKUX
CIIOCOOHOCTE 00yJaronuxcsi: CrioCOOHOCTH CaMOCTOSITEIFHO MPUOOPETaTh HOBBIC
3HAHWS 110 XUMHH B COOTBETCTBUU C YKU3HCHHBIMH MOTPEOHOCTSIMH, HCIIOJIH30BaTh



COBpPEMEHHbIE MH(OpPMAIMOHHBIE TEXHOJOTWMU JiA MOUCKA W aHanu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COJIEP KAHNUS;

(dopMupoBaHrEe U Pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMATUBHOTIO M JIOTHUECKOTO
MBIIIJICHUS, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPHIE OCOOEHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUM W TPOBEJACHUU XUMHUUECKOTO
HKCIIEPUMEHTA;

BOCIUTaHHE y  OOydJaomuxcsi YyOSKIEHHOCTH B  T'yMAaHHCTUYECKOU
HAIPaBIEHHOCTH XHMHH, €€ BaXXHOH pOJIM B PEIICHUH TJI00ANBbHBIX MpodieM
PAlMOHAIIBHOTO TPUPOIOIONIB30BAHUS, TMOIMOJIHEHHUS] HYHEPreTUYECKUX PECypCoB H
COXpaHEHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJAMMOCTU OEpeKHOro
OTHOIIECHUS K TMPHUPOAEC U CBOEMY 3/I0pPOBbIO, a TaKkke NPUOOPETEHUS OIbITa
WCIIOJI30BAHUS TIOMYYCHHBIX 3HAHWN IS TPUHATAS TPAMOTHBIX PCEIICHUN B
CUTYaIIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM mutane cpenHero oouiero o0pa3zoBaHus IpeaMeT «XuMus» 0a30BOro
YPOBHS BXOJUT B COCTaB NMPEAMETHOM 00sacTu « ECTeCTBEHHO-HayUYHBIE TPEIMETHD.

OO01iee 4KciIO YacoB, OTBEAEHHBIX NIl U3yYEHUsS XMMHUH, Ha 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanus, coctapisieT 68 yacon: B 10 kimacce — 34 yaca (1 gac
B HeJeno), B 11 kimacce — 34 yaca (1 yac B Hezieno).



COIEPKXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpeameT opraHM4ecKO XMMHH: €€ BO3ZHHMKHOBEHHWE, Pa3BUTHE M 3HAYEHUE B
MOJIyYeHUM HOBBIX BELIECTB M MaTepuaioB. Teopus CTpPOEHHS OpPraHUYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHBIE T0JIOKeHUS. CTPYKTypHbIE (POPMYIIbI
OpraHhYecKux BellecTB. ['omMoorus, nsomMmepus. XUMUYECKAs CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccuukaluy OpraHUYecKuX BemiecTB. HomeHknaTypa
OpraHUYEeCKMX COEIMHEHHMH (cHUCTeMaTHdecKas) W TPUBHUAIBHBIE Ha3BaHUSA
BAKHEUIIUX MPEACTABUTENEH KIACCOB OPIraHMUECKUX BEILIECTB.

OKCIEPUMEHTAIIBHBIE METOABbl HM3YyYEHHs BELIECTB W MX IPEBpPALICHUM:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYeCKUX BEIIECTB M MaTepuajlaMy Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJACHUE W OINHUCAHHE
JEMOHCTPALlMOHHBIX OMNBITOB IO IPEBPALICHUI0 OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IUI1aBjieHHWEe, OOYTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA psAx. Meran W 3TaH —
MPOCTEUILINE MPEICTABUTENN AQJIKaHOB: (PU3NYECKHE W XHMMHYECKHE CBOMCTBA
(peakuuy 3aMelIEHUs] M TOPEHMs), HAXO0XKJIEHHWE B NPUPOJE, IOIyYCHHE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, FOMOJOTUYECKUNA PsifA. DTUIIEH U TPOINUJIEH —
MPOCTEUILINE MPEICTABUTENN AQJIKEHOB: (U3MYECKHE U XHMMHYECKHE CBOWMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOT€HUPOBAHUS, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaawen-1,3 u wMetunOyragueH-1,3: cTpoeHue, BakKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi mnonumepuszanuu). l[lomydeHue CHUHTETHYECKOTrO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKHUM psii. ALIeTUIICH —
OpOCTEHIINKA  MpEeACTaBUTENb aJKWHOB: COCTaB, CTpOoeHHE, (U3NYECKUE U
XUMUYECKUE CBOWCTBA (peakuWH TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAIUH,
rOpEeHus), NOJyYeHHE U IPUMEHEHHE.

Apenbl. beHson: cocrtaB, crpoeHue, (U3MUYECKME W XHMMHUYECKHE CBOMCTBa
(peakuuu TaJOTEeHUPOBAaHUS W HUTPOBAHUSA), MOJYyYEHHE WU INpPUMEHEHue. 1oryon:
cocmas, cmpoenue, pusuuecKue U XumuyecKkue ceoUcmaa (peakyuu 2ano2enupoeaHus



U HUMpOBAaHus), nojyyeHue u npumeHenue. TOKCUYHOCTb apeHOB. | eHeTmyeckas
CBSI3b MEX]1y YIJI€BOJIOPOIaMH, IPUHAJICKAIIUMH K Pa3JIMYHBIM KJlaccaMm.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 MW NOMYyTHBIE
HedTaubie Ta3bl. HedTh M e€ mpoucxoxaenue. CrocoObl mepepaboTku HeTu:
NEPEeroHKa, KPEeKUHT (TepMHYECKHH, KaTaJuTU4YeCKuil), mnuposu3. I[IpogykTsi
nepepaboTku HePTH, UX NMPUMEHEHHE B MPOMBINLIICHHOCTH W B ObITy. KameHHBIN
YTOJIb U IPOAYKTHI €r0 MepepadoTKHU.

OKCIepUMEHTAIbHBIE METOJbl HW3Y4YEHHsI BEIIECTB M UX MPEBPAIICHUIL:
O3HAaKOMJIEHUE ¢ 00pa3liamMu IIacTMacC, KaydyKoB M pe3uHbl, kojuiekuuu «Hedptb» u
«YTOnp», MOAEIUPOBAHUE MOJEKYJ VYIJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX,
MPOBEJICHUE MPAKTUYECKON pabOThI: MOJIYyYEHUE FTUIICHA U U3YUYECHHE €T0 CBOWCTB.

Pacuérnbie 3anaum.

Boluucienuss 1o ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKLIHUH IO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

KucJiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHONI W 3TAaHON. CTPOECHUE,
bu3MYecCKue W XUMUYECKHE CBOMCTBA (pEakIuu C aKTUBHBIMH MeETaIaMH,
raJIOreHOBOJIOPOJaMH, TOpEHHE), TMpPUMEHEHHE. BoJOpOJHBIE CBSI3M  MEXKIY
MOJIEKYJIaMH CIIUPTOB. /[elicTBME METaHOJIA M ATAHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoroaToMHbI€ COUPTHL. DTUJICHTJIUKOJb U TJIUILEPUH: CTPOCHUE, (PU3UUECKUE
U XUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMH  METaJlJIaMH,
KaueCTBEHHAs] peaklMsi Ha MHOrOaTOMHBIE CHUPThI). [lelicTBUE Ha OpraHu3M

yenoseka. [I[pumenenne rimuepusa U TUIICHIJIMKOIIS.

®deHoN: CTpOCHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Tokcuunocts penosna. [Ipumenenue enona.

Anbneruspl U kemoHwvl. DopMabIeTu, alleTalblAeru: CTPOCHUE, PU3NUYECKIe
U XMMHUYECKHE CBOMCTBa (pEaklUH OKUCICHHUS U BOCCTAHOBJICHUS, Kaue€CTBEHHBIC
peakuyn), NOJIy4eHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TpeAeNbHbIE KApOOHOBBIE KUCIOTh. MypaBbuHasi U yKCyCHas
KHUCJIOTBI: CTpO€HHE, (PU3MYECKUE M XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCJIOT, peaklus dTepudukaium), nojydyeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK NMPEACTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JIEHCTBHE.

Crnoxxnble 3GUpbl KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupwl. 'mpponus xupos. [Ipumenenue >xupoB. buonornueckas poiib
KHUPOB.

VYrneBoabl: cocTaB, Kiaccuukalus yriaeBoaoB (MOHO-, U- U MOJIHUCAXapUIbl).
['moko3a — mnpocTedmmii MOHOcaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,



bu3nyecKue U XUMHYECKHe CBOMCTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHAYHBIM PacTBOpoOM okcuaa cepedpa(l), BoccranoBneHue, OpokeHne
TJIFOKO3bI), HAXOXKJICHWE B TPHUpPOJAE, MPUMEHEHHE, OHOJOTUYECKass POJb.
®dotocunTe3. PpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u memnono3a Kak NpUpojHbie moiaumepbl. CTpoeHHe Kpaxmania u
uemnono3bl.  dusnueckue W XUMHUYECKME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAS PEaKIIUsI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHsI BEIIECTB M UX MPEBpAllCHUMN:
NpoBe/ieHHe, HaOJII0JICHUE W OIMCaHUWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAUYE€CTBEHHbIC PEAKIUU OJHOATOMHBIX CIUPTOB (OKHUCICHHE ATaHOJIa
okcunoM wmeau(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACIHCTBHUE TJIMUIEPUHA C
ruapokcugom meau(ll)), anpnernnoB (OKUCIEHHE aMMHA4YHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammonelcTBUe Kpaxmajaa € HMOJIOM),
MIPOBE/ICHHUE NMPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérneie 3a1aun.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUH IO H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcozepKale OpraHnuecKue COeTMHEHHUS.

AMHWHOKHUCIIOTHI Kak amM(pOTEepHbIE OpraHUYecKhe coenuHeHus. dusznueckue u
XUMUYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMepe INIMIMHA). buomornueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak TPUPOIHBIE BBHICOKOMOJICKYJISIpHBIE coeauHeHus. I[lepBuuHnas,
BTOPUYHAST M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEIKOB:
TUAPOJIU3, ICHATYpallusl, KAYECTBEHHBIC PEaKIIMU Ha OCJIKH.

OKCIEepUMEHTAIbHBIE METOJbl H3Y4YEHMs] BEIIECTB M UX MPEBPAIICHUI:
HaOJIIOZICHUE U OMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeNKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BricokoMoJieKyIsIpHbIE COeTUHEHUS

OcCHOBHBIC TIOHSITUS XHMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPHU3AIMNH, CPEAHSS MOJEKYJspHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYIISIPHBIX COEAMHEHUNA —
MOJIMMEPHU3AITUS ¥ TIOJTUKOHICHCAITHS.

OKCIepUMEHTAIbHBIE METOJbl H3YYEHMs] BEIIECTB M UWX MPEBPAIICHUI:
O3HAKOMJICHHE C oOpasllaMy MPHUPOJIHBIX U HMCKYCCTBEHHBIX BOJIOKOH, ILJIaCTMAcC,
Kay4JyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MeXpeaAMETHBIX CBA3€U MPU U3YYEHUU OpraHndeckoi xumuu B 10
KJIaCCE OCYIIECTBIISICTCS 4Yepe3 MCMOJb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX



MOHSTHUH, TaK W TMOHSATHM, SBISIOIIUXCS CHUCTEMHBIMH JUISi OTICIBHBIX IMPEIMETOB
€CTeCTBEHHO-HAYYHOT'O [IUKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC MMOHSTHS: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3a,
3aKOH, TEOpHS, aHaJIM3, CHHTE3, KIacCU(HKAIWs, MEPUOTUYHOCTh, HAONIOJCHUE,
MU3MEPEHUE, SKCIICPUMEHT, MOJICITHPOBAHUE.

®dusmka: wmarepus, OSHEprHs, Macca, aToM, DOJEKTPOH, MOJIEKyJa,
PHEPreTHYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00HEM, arperaTHOE COCTOSIHUE BEIECTBA,
(bu3nvecKre BETMYNHBI M SAMHUIBI UX U3MEPCHUSI.

buonorus: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpPTraHU3ME,
doTocuHTE3, OWONOTHMYSCKH aKTUBHBIC BemlecTBa (OCNKH, YIJIEBOMBI, IKHPBHI,
bepMeHTHI).

['eorpadusi: MHHEpaIbl, TOPHBIE IMOPOJBI, IMOJIE3HBIE HCKOMAEMbIC, TOILIHBO,
pecypchl.

TexHoOTHS: MHILEBbIe MPOIYKTHI, OCHOBBI PAIlHOHAIILHOTO MTUTAHUS, MOIOIIIUE
CpeACTBa, JIEKapCTBEHHBIE M KOCMETHYECKHE IMperaparbl, MaTepHallbl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipeamer opranndeckoit xumuu. Teopust http://resh.edu.ru/
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 https://mob-edu.ru/
M. Bytieposa https://ege.sdamgia.ru/
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
http://resh.edu.ru/
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHbI 2 https://mob-edu.ru/
https://ege.sdamgia.ru/
HenpenenpHbIe yIiIeBOIOPOAEI: AJIKCHEI hittp://resh.edu.ru/
2.2 P T POARL: ’ 6 1 https://mob-edu.ru/
AJIKAJIHCHEL, ATKHHET https://ege.sdamgia.ru/
http://resh.edu.ru/
2.3 ApoMaTn4ecKue yrieBoaoposl 2 https://mob-edu.ru/
https://ege.sdamgia.ru/
ITpupoaHble HCTOYHUKH YTIEBOIOPOIOB U hittp://resh.edu.ru/
24 pHp 5 e P 3 1 https://mob-edu.ru/
X Tiepepabotia https://ege.sdamgia.ru/
Hroro 1o pasneny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUs
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3.1 Crnupter. @enon 3 https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/

3.9 é.HBI[GI‘I/II[LI. KapOoHoBbIe KUCTOTHI. 7 https://mob-edu.ru/

TIOKHbIE 5PHPbI https://ege.sdamgia.ru/
http://resh.edu.ru/

3.3 VriaeBonsl 3 https://mob-edu.ru/
https://ege.sdamgia.ru/

Hroro mo pazueny 13
Pa3znen 4. A3oTconepxkamue opraHudecKue coe{uHeHust
http://resh.edu.ru/
4.1 AMUHBI. AMUHOKUCIOTHIL. benku 3 https://mob-edu.ru/
https://ege.sdamgia.ru/
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
| http://resh.edu.ru/

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 https://mob-edu.ru/

https://ege.sdamgia.ru/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAA
000J109Ka. DHEPreTHYSCKUE YPOBHHU, MOJAYPOBHH. ATOMHBIE OpOHUTau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpe/iefieHusl 3JIEKTPOHOB M0 OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. INEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U llepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBs3b nepuoaNYEcKoro 3akoHa U Ilepuoanueckoi CUCTEMBI
xuMudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHON TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TrpynnaM W TEpUOaM.
3HaYCHUE NIEPUOINYECKOrO 3aKOHA B PA3BUTUM HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHIbl XHUMUYECKOW CBSI3U
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, UOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akuentopHsiil). BomopogHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHUIATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o aucnepcHbIx cucTteMax. VICTUHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOpPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckas — peakuusa. Knaccupukanmss — XMMHYECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYeCKOW XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUUYECKOE paBHOBecHE. DaKTOpBI, BIMUAIOIIME HAa COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

DnexTponutuyeckas nuccormanus. CribHbIC U cadbie 3eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YYEHHUS BEIIECTB W WX MNPEBPAILCHUMN:
neMoHcTpanus Tabau «Ileprogudeckas cucrema XxuMudeckux siaeMentos 1. U.
MenpeneeBay, U3ydyeHUE MOJENEH KPUCTALTUYECKUX PEMIETOK, HAOIIOJCHUE U



OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3NIOKEHUE TTEPOKCUIA
BOJIOpOJia B MPUCYTCTBUU KaTalu3aTopa, ONpeeICHUE CPEAbl pACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pEaKIUh HOHHOTO oOOMeHa),
MPOBEJICHUE NPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOpPOB HA CKOPOCTh
XUMHUYECKOUN peaKinm».

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUYECKHE PaCUEThl, pacy€Thl C HCIOJb30BAaHUEM TOHATHUS «MacCOBas
JI0JISL BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramner.  Ilonoxxkenne HemeraiuioB B llepuomnueckor  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX HEMETAUIOB (TajoreHOB, CEPbI, a30Ta,
dochopa, yriepoga U KpEeMHHs])) U MX  COCAMHEHUM  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IpuMeHEHNE BaXKHENIINX HEMETAIIIOB U KX COCUHEHHUIA.

Meramnsl. [lonoxenne meramioB B llepronnueckoil cucrtemMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMOB MeTajuioB. O0mue ¢gusndeckue cBoiicTBa MeTayioB. CIiaBbl METaJIOB.
DIEKTPOXUMHUUECKUI Pl HAMTPSKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIIMX META/UIOB (HATPUM, Kaldi, KaJbIIUM,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl momydeHus: MetaioB. [IpuMeHeHne meTamioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHsS BEIIECTB M WX MpPEeBpallCHUN:
U3yYeHUE KOJUIEKIMH «MeTauibl U CIUIaBb», 00pa3IOB HEMETAIIOB, pElICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE TUIPOKCHIA ATIFOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemecTBa wiM 00BbEMa ra3oB MO WM3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO W3 Y4YacTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OAHO
13 BEUIECTB UMEET MPUMECH.

XUMUA U KU3Hb



Ponp xumum B oOecrieueHUH SKOJOTUYECKON, IHEPTeTUYECKON U TMHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAy4YHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBinenuss 00 OOMIMX HAyYHBIX MPUHIUIAX MPOMBIIIIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB WM MaTEpPUATIOB: BaXHEWINIHME CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIE MAaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAHOMATEpHUalbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yao0peHus.

Xumusi M 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuja OE30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBOM XHUMHH
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MEXNpeaMETHBIX  CBsI3ed TpU  HU3ydyeHUH OOmend u
HEOpPraHU4eCKOW XUMUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITUH, TaKk W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMU JIJI OTJCIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [HUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAy4YHBINM (DaKkT, rUmoresa, 3aKoH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(PUKALUs, TMEePUOJAUYHOCTh, HAOIIOIEHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusznka: MaTepusi, SHEPIHsl, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHME BEIIeCTBa, (DU3NYECKUE BEIIMYMHBI U €UHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kineTka, opraHu3M, S3KocHcTema, Ouocdepa, Makpo- U
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaBl, TOPHBIE MTOPOJIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILIIUBO,
pecypchl.

TexHoJIOrus: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE NPOU3BOACTBO, ITHILIEBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETUYECKHX IpenapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



11 KITACC

KoanuyecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM pPOBbLIE)
Ne i/m Konrposbusie  IIpakrnyeckue
NporpamMmbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
Crtpoenue atomoB. [lepuoanueckuit
11 3akoH U [lepunoandeckas cucrema 3 http://resh.edu.ru/ https://mob-edu.ru/
' XUMHYECKUX 31eMeHTOB J[. U. https://ege.sdamgia.ru/

Menpeneena
http://resh.edu.ru/ https://mob-edu.ru/

Crtpoenue BeniectBa. MHOrooOpasue https://ege.sdamgia.ru/http://resh.edu.ru/

1.2 4 }

BEIIECTB https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/ https://mob-edu.ru/

1.5 XMMHYECKHE PeAKINHN 6 1 1 https://ege.sdamgia.ru/
Htoro no pazneny 13
Pasnen 2. Heoprannueckas xummusi
21 Me T 5 1 http://resh.edu.ru/_ https://mob-edu.ru/
https://ege.sdamgia.ru/
29 HeeTamiis 9 1 1 http://resh.edu.ru/_ https://mob-edu.ru/
https://ege.sdamgia.ru/
53 CBs13b HEOPTAaHUYECKUX U 5 http://resh.edu.ru/ https://mob-edu.ru/
' OPraHUYECKUX BELIECTB https://ege.sdamgia.ru/
" 17 http://resh.edu.ru/ https://mob-edu.ru/
TOro To pasieity https://ege.sdamgia.ru/
Pa3zpen 3. Xumus 1 ;Ku3HbL
| http://resh.edu.ru/ https://mob-edu.ru/
3.1 XuMus ¥ 5KU3Hb 4 _ .
https://ege.sdamgia.ru/
Uroro no pazaeny 4
OBHIEE KOJIMYECTBO YACOB I1O 34 5 3
ITPOI'PAMME



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeAMETHBIM W TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0Opa30BaHUs SIBISICTCS CUCTEMHO-/IEATCIIbHOCTHBINA MTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBJICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBIMOJHECHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEAMIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/1a YUEHBIX U IPAKTUKOB;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJIEHHWE M IMOCTYNKH CBOUX TOBapHUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUN 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIINUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NESATETLHOCTH, OOINECTBEHHO TMOJIE3HON, TBOPUECKOW W  JPYrUX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 10 XUMHUM;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMAIIBHON CPEIBI,

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, NPUHOCIIIUX BpEH  OKPYKAIOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpYKaroleM MHUpE Kak O €IMHCTBE MPHUPOIBI M YEIOBEKA, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIIEHUN TI00ATBHBIX MTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMpEephIBHOMY O0Opa3oBaHUIO W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOJO0B TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOUpaTh OCHOBaHHUS M KPUTEPUH IS KIACCU(PUKALMU BEIIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE pPacCyXIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yEMble B XUMHUH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PElICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHUX 3ajiad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBINA OTUET O MPOJCIIaHHON PaboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(bopMyIMpPOBaTh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJbI MPU TIOUCKE H
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO JIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHIMOJIHEHUHU
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEJOBAaHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJISSTHBHBIMHU JeHCTBUSMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOUpaTh Hauboliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHMSI Kypca «OpraHuueckas XUMHSI»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelICHUS MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30oMepus, U30Mepbl, TOMOJIOTMUECKUI Psill, TOMOJIOTH, YTJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH;, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOMN AESATEIBHOCTH YEJI0BEKA;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYIO CHMBOJHKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMUPOBAHHOCTh YMEHUH YyCTAHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCJIO0TA, IIII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. bytnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJEH, MPOINMIIEH, AllETHJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIUX XHMHUYECKHX PEAKUUA C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpPMHPOBAHHOCTh YMEHHSI XapaKT€PU30BaTh UCTOUHUKH YIJIEBOJIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUHN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMHU B COOTBETCTBHH C MHCTPYKIIUSIMHU TIO BBITOJTHEHHUIO JaO0OpPaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
STWJIIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEaKUUU OPraHUuYeCKHUX
BCIIIECTB, JCHATypaIusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOpMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHH  COONIONATh  TpaBWja  JKOJOTUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, moscHATh Ha mpuMepax CIocoObI
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCCKUX SBJICHHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOJIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAS] JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUM S3bIK XUMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEII[ECTB B OBITY U IPAKTUYECKOM NESITEILHOCTH YETIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(OpPMHPOBAHHOCTh YMEHUM HCIOJIb30BATh XMUMHUYECKYI0 CHUMBOJIMKY JUIS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBSI3U (KOBAJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUM yCTaHaBJIMBATh MIPUHAJITIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICH MEPUOANUECKOro 3aKoHa /I.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHToB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
xumuueckux smemenToB [I. M. MenngeneeBa, HCIONB3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHUY, OOBSICHSITD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

c(OPMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

chOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKHUE PEAKIIUU TI0
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPAaBHEHUS DPEAKIUN pPa3THYHbIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHa, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUEeCTBEHHBI COCTAaB pa3JIMYHbIX HEOPTraHMYECKUX BEIIECTB, PacClO3HABAThH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHMM  pacCKpbhIBaTh  CYHIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XHWMHUYECKHE IIPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATUSI «MaccoBas JOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA UM 00BhEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, TEIJIOBOr0 3¢ (deKTa peakiiud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEII[ECTBAMU B COOTBETCTBHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peaklud MOHHOrO OOMEHA, KayeCTBEHHbIE pEakIMu Ha cyinbQaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOpAIICHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAaHUEM,
MPEACTABIATh PE3YJNBTaThl XWMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

c(hOPMHPOBAHHOCTh yMEHUN KPUTUYECKA aHAIM3UPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyK) U3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXpPaHEHHUsSI CBOETO 3J0POBbsl M OKPY’KAIOIIEH MPUPOTHONW Cpenbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUIST O0YYaIONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.

BOCIIMTATEJBHASA COCTOBJIAIOIIAA ITPEIMETA

BocnurarenpHas cocToBisfoLIas yueOHOTo npeamera « XUMUsD peaTu3yercs: yepes
UCTIOJIb30BaHNE BHUJOB M (DOPM NEATEIHHOCTH, OMHUCAHHBIX B MOAYNE «YpOdHas
NesTeNIbHOCTEY «Pabouel mporpaMMbl BOCTUTaHUS

Peanu3amus negarorndeckuMmu pabOTHUKAMH BOCITUTATENILHOTO MMOTEHITHAIA
ypOKa Ipe/noaraet cieayroee:

"yCTAHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHUN MEXIY MeIaroru4ecKuM
pabOTHUKOM ¥ OOy4YalOIIMMHCS,  CHOCOOCTBYIOIIMX  IO3UTUBHOMY
BOCIIPUATUIO OOYYAIOIIMMHUCS TPeOOBaHUI U TMPOCHO TMEIaroru4ecKoro
paboTHHMKA, TPUBJICUCHUIO HMX BHUMaHUSA K OOCYyXJIaeMOW Ha YypOKe
nH(OpMaIH, aKTUBU3AIUHN TI03HABATEILHOM eITEIbHOCTH;

"00yXKACHHE OO0YyYaroImUXCsl COOJI0JaTh Ha YPOKE OOIICTIPUHSATHIE
HOPMBI TIOBEJICHUS, TpaBWiIa OOIICHUS CO CTapmuMHU (TIeAaroruuecKuMu
pabOTHUKaMHU) W CBEPCTHUKAMU (0OYyYarONIUMUCS), NPUHIUIB y4eOHOU
JTUCIUTUIMHBI U CAMOOPTaHU3aIINH;

"IIpPUBIICYCHHE BHUMaHUs OOYyYaIONUXCSd K IEHHOCTHOMY acIeKTy
M3yYaeMbIX Ha ypoKax SIBJICHH, OpraHu3aius uX paboThl ¢ MOTydyaeMoi Ha
YpOKE COLMAJIbHO 3HAUYMMOM HWH(OpManuend — HUHUIMUPOBAHHE €€
OOCYXKIeHHsI, BbICKa3bIBaHUS OOYYAIOIIMMHUCA CBOETO MHEHHUS IO JTOMY
MIOBOJTY, BEIPAaOOTKH CBOETO K HE OTHOIICHUS;

"HCTIONB30BAaHUE  BOCIUTATENBHBIX  BO3MOXHOCTEH  COJEp)KaHUS
yu4eOHOro mpeaMeTa 4Yepe3 JEMOHCTpalMio OO0yJarolMMHUCS TPUMEPOB
OTBETCTBEHHOT'0, TPAXXIaHCKOTO MOBEACHUSI, MPOSBICHUS YEJIOBEKOIIO0US U
100pOCepeYHOCTH, Yepe3 MOoAOOP COOTBETCTBYIOIIMX TEKCTOB JJISl UYTEHUS,
3a/1a4 ISl peIeHus], MPOOJIEMHBIX CUTYaIui JJIsl OOCYKJIEHHUS B KJIacCE;

"IpUMEHEHHWE Ha ypPOKE WHTEPAKTUBHBIX (QopM paboThl ¢
00y4aroLUMUCS: WHTEJUICKTYalIbHBIX urp, CTUMYJIUPYIOIITUX
MO3HABATEJIbHYI0 MOTHBAILMIO OOYYarOMIMXCS; TUAAKTHYECKOrO TeaTpa, Tie



MOJIYYCHHBIC HA YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIBHBIX MOCTAHOBKAX;
JUCKYCCUM, KOTOPBIE JAIOT 00YYarolMMCsS BO3MOXHOCTh MPUOOPECTH OMBIT
BEJICHUSA KOHCTPYKTUBHOT'O JMAJIOTa; TPYNIOBOW paboThl WM paboOThl B
napax, KOTOpble y4aT KOMaHAHOW paboTe M B3aUMOJECHCTBUIO C IPYTUMHU
NEThMU;

"BKJIIIOYEHHE B YPOK UIPOBBIX IMPOLEAYp, KOTOpPHIE IMOMOTAIOT
noajiepXaTb ~ MOTHBAIIMIO  OOYYalOIIMXCS K  TMOJYYEHUIO  3HAHUU,
HAJQXXUBAHUIO TO3UTUBHBIX MEXJIUYHOCTHBIX OTHOIIEHUH B  KJacce,
MOMOTAaIOT YCTAaHOBJICHUIO JOOpOKeIaTeIbHOM aTMoc(hepbl BO BpeMs ypOKa;

sopranu3anus 1medcTBa MOTUBUPOBAHHBIX UM 3PYAMPOBAHHBIX
oOy4aromuxcs HajJ MX HEYCIEBAIOIIMMHU OJIHOKIACCHUKAMH, TAIOUIET0 MM
COI[MAILHO 3HAYUMBIN OMBIT COTPYJHUYECTBA U B3AMMHOMN MTOMOIIIH;



[Ipunoxxenue k paboueii mporpaMmMe Mo MpeaMery

«XuMHs»
PaccmoTpeno Ha MeToU4YeCKOM 00BEAMHEHUH [IprHATO HA IEAATOTUYECKOM COBETE YT1BepxkaeHa
[Iporokon Ne 1 ot 30.08.2023r. [Tporokon Ne 1 ot 30.08.2023r. [Tpuka3z Ne 525-0 ot 30.08.2023r.

INOYPOYHOE ITIJTAHUPOBAHME na 2023-2024 y4e0OHblii roa
Xumus (0a30BbIil YPOBEHb)
Yuurens: [lerpynes Ilerp Hukomnaesuu
Knacc: 10
OO0r11ee KOJIMYECTBO YaCOB HA MPEAMET 10 Y4eOHOMY TuIany — 34 4., mo 1 yacy B Hezemo
Bcero yueOHbIX HEnens - 34
N3 Hux Ha:
I monyroaue — 16 u.
II monyroaue —18 u.
Ha KOHTPOJIbHBIE PaOOTHI - 2 4.

VYyeOnuk: Xumus (6a3oBbii ypoens). 10 knacc. I'.E. Pynsurtuc, @.I'. ®enbaman. Mocksa: «IIpocsemenne» 2020 r..



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB dakTuvecKkass  DJIeKTPOHHbIE

Ne Jara aaTa udpoBLIe

Tema ypoka Kontposbubie IIpakTunueckue op
n/n Bceero U3YYCHUS  M3yYCeHUS oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

[IpenMet opranuyeckoit

N http://resh.edu.ru/

1 ’ 1 4.09 https://mob-edu.ru/
BOSHHKHOBCHHC, https://ege.sdamgia.ru/
Pa3sBUTHUC U 3HAYCHUC
Teopus crpoeHus
OpraHNUYeCKUX http://resh.edu.ru/

2 coenuHeHU A. M. 1 11.09 https://mob-edu.ru/
byrneposa, eé https://ege.sdamgia.ru/
OCHOBHBIC ITOJIOXKCHUA
IIpencrasnenue o
KJaccu(pUKauu
OpPraHNYECKHUX BEIIECTB. http://resh.edu.ru/

3 Homenxknarypa 1 18.09 https://mob-edu.ru/
(cucremaTnueckas) u https://ege.sdamgia.ru/
TPUBHAJIBHBIC HA3BAHUA
OpPraHUYECKUX BEIECTB
AJKaHBI: COCTaB U http://resh.edu.ru/

4 CTpOEHUE, 1 25.09 https://mob-edu.ru/
TOMOJIOTHYECKHH P https://ege.sdamgia.ru/
MeraH u 3TaH —

5 npocTeimune 1 2.10

MpEACTAaBUTEIN AJIKAHOB



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

AJIKEHBI: COCTaB U

6 . 9.10
CTpOEHUE, CBOMCTBA
OTUJIEH U IPOIUIIEH — http://resh.edu.ru/

7 IIpOCTEUILINE 16.10 https://mob-edu.ru/
MPEACTaBUTENN AJTKEHOB https://ege.sdamgia.ru/
ITpakTnyeckas pabora
Ne 1. [Tonyuenne http://resh.edu.ru/

8 23.10 https://mob-edu.ru/
3THJjeHa 1 HBYHCHIE €ro https://ege.sdamgia.ru/
CBOWCTBY
Ankanuensl. byranuen-

1,3 u meTunOyraaueH- http://resh.edu.ru/

9 1,3. [lonyuenue 6.11 https://mob-edu.ru/
CHHTETHYECKOTO https://ege.sdamgia.ru/
Kay4dyKa 1 pE3UHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
roMoloTHIeCKHIE P, http://resh.edu.ru/

10 13.11 https://mob-edu.ru/
AHeTHHVeH o https://ege.sdamgia.ru/
IIPOCTEUIINHN
NpeaACTaBUTECIb AJIKMHOB
Beruncnenus no http://resh.edu.ru/

11 YPaBHEHUIO 20.11 https://mob-edu.ru/
XUMHUYECKOU PEAKIINH https://ege.sdamgia.ru/
ApeHbl: 0eH301 U http://resh.edu.ru/

12 TOJIy0J1. TOKCUYHOCTh 27.11 https://mob-edu.ru/
apeHOB https://ege.sdamgia.ru/
I'enernueckas cBsi3b http://resh.edu.ru/

13 YTJIEBOJOPOOB, 4.12 https://mob-edu.ru/

MMpUHAJICKAIINX K

https://eqge.sdamgia.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

Pa3IMYHbIM KJIacCaM

[TpuponHbIE HCTOYHUKH
YII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

http://resh.edu.ru/

14 HOIYTHBIE HEPTSIHbIE 11.12 https://mob-edu.ru/
rassl, HepTh U https://ege.sdamgia.ru/
MNPOJIYKTHI €€
nepepadoTKu
[IpupoHbIE HCTOYHUKHU
YIJIEBOIOPOOB:

IIPUPOJHBIN ra3 u http://resh.edu.ru/

15 MOMYTHBIC HEPTIHBIC 18.12 https://mob-edu.ru/
ras3el, He()Th U https://ege.sdamgia.ru/
IIPOAYKTHI €€
nepepaboTKu
KonTtponpsHast pabora o http://resh.edu.ru/

16 pasneiny 25.12 https://mob-edu.ru/
«YTneBogopoab» https://ege.sdamgia.ru/
[Ipenenbuble
OTHOATOMHBIE CIIHPTEL: http://resh.edu.ru/

17 It 15.01 https://mob-edu.ru/
METaHOJ U 3TaHOJI. : :

https://ege.sdamgia.ru/
Bonoponnas cea3b
MHoroaroMHsIe http://resh.edu.ru/

18 CIIUPTBI: dTUJIEHTJINKOJIb 22.01 https://mob-edu.ru/
Y TJINLEPUH https://ege.sdamgia.ru/
@DeHOoI: cTpoeHUE
MONIEKYIH, (HH3HTECKHE http://resh.edu.ru/

19 YR 29.01 https://mob-edu.ru/

Y XUMHUYECKHE
CBOMCTBA, IPUMEHEHHNE

https://ege.sdamgia.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

AJIBIETUIBI:

http://resh.edu.ru/

20 dbopmanbIerua u 5.02 https://mob-edu.ru/
arneTaibaerua. AleToH https://ege.sdamgia.ru/
OIHOOCHOBHEIC
IpeNCIBHEIC http://resh.edu.ru/

21 12.02 https://mob-edu.ru/
KapOOHOBbIC KHC/IOTEL: https://ege.sdamgia.ru/
MypaBbUHAs U YKCYCHAas
[IpakTuyeckas pabora
Ne 2. «CBoHCTBA http://resh.edu.ru/

22 . 19.02 https://mob-edu.ru/
PacTBOpa yKCyCHOU https://ege.sdamgia.ru/
KUCJIOTBD»

CreapuHoBas 1
OJICMHOBAsI KUCJIOTHI, http://resh.edu.ru/

23 KaK MPeJICTaBUTENH 26.02 https://mob-edu.ru/
BBICILINX KapOOHOBBIX https://ege.sdamgia.ru/
KUCJIOT
Mpgb11a kak conau
BHICIINX KAPGOHOBBIX http://resh.edu.ru/

24 4.03 https://mob-edu.ru/
KHSHOT’ X Morottiee https://ege.sdamgia.ru/
JCUCTBUC
CrnoxHble 3(upbl Kak
IIPOU3BO/IHBIC http://resh.edu.ru/

25 KapOOHOBBIX KUCTIOT. 11.03 https://mob-edu.ru/
I'maponus CinoXKHbIX https://ege.sdamgia.ru/
3¢upos
Kupsr: runponus,

IpEMeHeHHe http://resh.edu.ru/

26 ’ 25.03 https://mob-edu.ru/

Ouosoruyeckas poib
JKUPOB

https://ege.sdamgia.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

YrieBoasl: COCTaB,

Kyaccuukarms.
BaskHeiIe http://resh.edu.ru/

27 . 1.04 https://mob-edu.ru/
TpeACTABHTCIIH. https://ege.sdamgia.ru/
IJIF0K03a, PpyKTO3a,
caxapo3sa
Kpaxman u nemronosa http://resh.edu.ru/

28 KaK IPUPOIHBIC 8.04 https://mob-edu.ru/
MOJIMMEPHI https://ege.sdamgia.ru/
KoHnTpomnpHas padora 1o
pazneny http://resh.edu.ru/

29 «Kucnopoaconepxarue 15.04 https://mob-edu.ru/
OpraHMYecKHe https://ege.sdamgia.ru/
COEIUHEHUS
AMIHBL METHIAMIH I http://resh.edu.ru/

30 ' 22.04 https://mob-edu.ru/
aHUIHH https://ege.sdamgia.ru/
AMHMHOKHCIIOTBHI KaK
amQoTepHbIe
ODrAHIYCCKIE http://resh.edu.ru/

31 p 29.04 https://mob-edu.ru/
COCIMHCHIA, X https://ege.sdamgia.ru/
OMOJIOTHYECKOE
3Hauenue. IlenTumnl
Benku kak npupoHeie http:/resh.edu.ru/

32 BBICOKOMOJIEKYJISIpHBIE 6.05 https://mob-edu.ru/
COCTMHEHUS https://ege.sdamgia.ru/
OCHOBHBIE TTOHATHUA http://resh.edu.ru/

33 XUMHU 13.05 https://mob-edu.ru/

BBICOKOMOIJICKYJIAPHBIX

https://eqge.sdamgia.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

COEIUHEHUI

34

OCHOBHBIE METO/IbI
CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHU.
[ImacTmaccel, Kaydyku,
BOJIOKHA

20.05

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

[Tpunoxxenue k pabouei mporpaMmme 1Mo mpeaMeTy

«XuMHs»
PaccmoTpeno Ha MeToU4YeCKOM 00BEAMHEHUH [IprHATO HA IEAATOTUYECKOM COBETE YT1BepxkaeHa
[Iporokon Ne 1 ot 30.08.2023r. [Tporokon Ne 1 ot 30.08.2023r. [Tpuka3z Ne 525-0 ot 30.08.2023r.

INOYPOYHOE IIJIAHUPOBAHMUE na 2023-2024 y4eOHblii roa
Xumus (0a30BbIil YPOBEHb)
Yuurens: [lerpynes Iletp Hukonaesuu
Knacc: 11
OO0r11ee KOJIMYECTBO YaCOB HA MPEAMET 10 Y4eOHOMY TuIany — 34 4., mo 1 yacy B Hezemo
Bcero yueOHbIX HEnens - 34
N3 Hux Ha:
I monyroaue — 16 u.
I monyroaue —18 wu.
Ha KOHTPOJIbHBIE PaOOTHI - 2 4.

VYuebnuk: Xumus (6a30Bsiif ypoBens). 11 kmace. I'.E. Pynsurtuc, @.I'. ®enpaman. Mocksa: «IIpocemenue» 2020 r..



11 KIIACC

Ne
n/n

KoanuecTBo 4acoB

Tema ypoka KonTpoJbHbIe
Bcero
padoThI

XHUMHUYECKUH JIEMEHT.
ATOM. DneKTpoHHAas 1
KOH(UTypanus aTOMOB

[lepnonnueckuii 3aK0H U
[lepuonnueckas cucrema
XUMUYECKHX 3JIEMEHTOB
J. 1. MeHaeneeBa, ux
CBSI3b C COBPEMEHHOMN
TEOpPUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH

W3MEHEHUSI CBOMCTB

XUMHYECKUX JIEMEHTOB U

UX COCIMHEHHH 110

TpYIIaM U TIePUOIaM.

3HaueHue 1
MEPUOJUYECKOT0 3aKOHA U
CHCTEMbI XUMHUYECKHUX

snemeHToB JI.1.

MenieneeBa B pa3BUTHH

HayKu

CTpoeHue BelecTBa.

XuMHU4YeCcKas CB3b, €€ 1
BH/JIbI; MEXaHU3MBI

IIpakTuyeckue
padoThI

Jara
U3ydeHus

6.09

13.09

20.09

27.09

daxkTnueckas
aaTa
U3ydeHusl

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://ege.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://eqge.sdamgia.ru/



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

00pa3zoBaHusi KOBAJIEHTHOM
cBsi3u. BomopoaHast cBs3b

BaneHnTHOCTS.
DIIEKTPOOTPULIATENHHOCTb.
Crenens OKUCIEHU.

http://resh.edu.ru/

https://mob-edu.ru/

https://eqge.sdamgia.ru/

BerectBa MOJIEKYIISIPHOTO 4.10

U HEMOJIEKYJISIPHOTO

CTPOCHUS

[TonsATHE O AUCTIEPCHBIX http://resh.edu.ru/
cucremax. Mctunnble u https://mob-edu.ru/
KOJUIOU IHBIE PACTBOPAL 11.10 https://ege.sdamgia.ru/
MaccoBas 101151 BellleCTBa

B PacTBOpe

Kiaccudpukanms n http://resh.edu.ru/
HOMEHKJIaTypa https://mob-edu.ru/
HEOPraHHYECKHX https://ege.sdamgia.ru/
COCIMHEHU. 18.10

I'eneTnyeckas cBs3b

HEOPraHUYECKUX BEILECTB,

pa3IMYHBIX KJIACCOB

Knaccudukarus http://resh.edu.ru/
XUMUYECKHUX PEaKLUN B https://mob-edu.ru/
HEOPraHWYECKOH 1 https://ege.sdamgia.ru/
OpraHMYECKON XUMHHU.

3aKOH COXpaHEHMsI MaCChl 25.10

BEILIECTB; 3aKOH
COXpaHEHUs 1
MPEBPALLECHUS YHEPTUU
MPY XUMHYECKUX



http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/
http://resh.edu.ru/
https://mob-edu.ru/
https://ege.sdamgia.ru/

peaKIusIx

CkopocThb peaxiuu.

http://resh.edu.ru/

https://mob-edu.ru/

9 OOGpaTtuMbIe peaKIIH. 8.11
XUMUUECKOe PAaBHOBECHE https://ege.sdamgia.ru/
[TpakTrueckas padora No http://resh.edu.ru/

10 1. «Bnusinue pa3inmyHbIX 1511 https://mob-edu.rL.J/
(bakTOpPOB HA CKOPOCTH ’ https://ege.sdamgia.ru/
XUMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAS http://resh.edu.ru/
mucconuanus. [ousaTue o https://mob-edu.ru/
BOJIOPOJTHOM TTOKa3aTee https://ege.sdamgia.ru/

11 (pH) pactBopa. Peakuun 22.11

MOHHOTO OOMEHa.

I'maposn3 opraHuvecKux u

HEOPTraHWYECKUX BEIECTB

OxucauTenpHo- http://resh.edu.ru/
BOCCTAHOBUTEJIbHBIE https://mob-edu.ru/

12 peakuuu. [Tousitue 06 29.11 https://ege.sdamgia.ru/
AJIEKTPOJIN3E PACIIIIaBOB U
pacTBOPOB coJie
KoHTponbHas paboTa 1o http://resh.edu.ru/

13 pazaeny «TeopeTnueckue 6.12 hitps://mob-edu.ru/
OCHOBBI XHMUK» https://ege.sdamgia.ru/
Mertamisl, UX MOJ0XKECHHUE http://resh.edu.ru/

B [lepuonnueckoi https://mob-edu.ru/
14 CHCTEME XUMHYECKUX 13.12 https://ege.sdamgia.ru/

snemenToB /l. U.
Menneneesa u
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0COOEHHOCTH CTPOCHHUS
aroMoB. OOmmue
(bu3HYECKHEe CBOMCTBA
METaJIOB

Cr1aBel METAJLIOB.

http://resh.edu.ru/

https://mob-edu.ru/

15 DNEKTPOXUMHUUECKUH psifg 20.12 -
. https://ege.sdamgia.ru/
HANPSDKEHUH METalIOB
XUMHYEeCKHE CBOMCTBA http://resh.edu.ru/
Ba)KHEHIIINX METAIIOB https://mob-edu.ru/
16 (HATPHIA, KAJTHii, KaJIbIHH, 27.12 https://ege.sdamgia.ru/
MarHui, aJIlOMUHUN) U X
COCIMHEHUN
XUMHYECKUE CBOWCTBA http://resh.edu.ru/
17 XpoMa, MeU U UX 10.01 httpS.//mob—edu,rl_J/
. https://ege.sdamgia.ru/
COeNMHEHNH
XuUMHYeCKHe CBOMCTBA http://resh.edu.ru/
18 IIMHKA, JKejIe3a U UX 17.01 https:// mOb'Edu'“_’/
o https://ege.sdamgia.ru/
COeIMHEHHU I
[Tpaktrueckas padbota Ne http://resh.edu.ru/
2. "Pemenue https://mob-edu.ru/
19 SKCIIEPUMEHTAIBLHBIX 24.01 https://ege.sdamgia.ru/
3a/1a4 110 TEME
«MeTame»"
Hewmerannsl, ux http://resh.edu.ru/
MTOJIOKEHHE B https://mob-edu.ru/
20 [TeproauuecKoii cucremMe 31.01 https://ege.sdamgia.ru/

XHUMUYECKHX DJIEMEHTOB
J. 1. MeHaeneeBa u
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0COOEHHOCTH CTPOCHHUS
aTOMOB

dusuyeckue cBOUCTBA
HEMETAJIOB. AJIOTPONUS

http://resh.edu.ru/

https://mob-edu.ru/

21 HEMETAJIOB (Ha IPUMEPE 7.02 https://ege.sdamgia.ru/
KUCIIOPOJIA, CEPHI,
dbocdopa u yriaepoa)

XuMUUuecKue CBOMCTBA http://resh.edu.ru/

22 raJIOreHOB, CEPBI U UX 14.02 https:// mOb-EdU.rl_J/
COEIMHEHU I https://ege.sdamgia.ru/
XuMuuecKue CBOMCTBA http://resh.edu.ru/

23 a3ora, pocodpa u ux 21.02 https://mob—edu.rl_J/
COEIMHEHU I https://ege.sdamgia.ru/
XuMHUuecKue CBOMCTRA http://resh.edu.ru/

24 yrJIepoa, KpEMHHUS U UX 28.02 https://mob—edu.rl_J/
COEIMHEHU I https://ege.sdamgia.ru/
[prMeHeHNE BaXKHEUIITUX http://resh.edu.ru/

25 HEMETaJLIOB U UX 6.03 httDS:/lmob-edu.rl_J/
COeIMHEHMUI https://ege.sdamgia.ru/
O06o061IEHNE U http://resh.edu.ru/
cucTeMaTu3anus 3HaHU https://mob-edu.ru/

o TeMe «HemeTamibiy. https://ege.sdamgia.ru/
Brraucnenus no
26 13.03

YPaBHEHUSAM XUMHUYECKHUX
peakuuii u
TEPMOXHUMHUYECKHE
pacy€Tsl
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[IpakTuyeckas pabora Ne
3. «Pemenue

http://resh.edu.ru/

https://mob-edu.ru/

27 DKCIIEPUMEHTAIIBLHBIX 27.03 https://ege.sdamgia.ru/
3a/1a4 10 TeMe
"HemeTamnr"»

KoHnTponbHas paboTa 110 http://resh.edu.ru/

28 TeMaM «MeTalb» u 3.04 https:/mob-edu.ru/
«HeMeTamisny https://ege.sdamgia.ru/
Heoprannueckue n http://resh.edu.ru/

29 OpTraHUYECKUE KUCIIOTHI. 10.04 https://mob—edu.rl_J/
Heopranuueckue u https://ege.sdamgia.ru/
OpraHUYECKHE OCHOBAHUS
AmdorepHbie http://resh.edu.ru/
HEOPTaHUYECKUE U https://mob-edu.ru/
OPraHUYEeCKHe https://ege.sdamgia.ru/

30 COCTMHEHMSL. 17.04
['eneTnyeckas cBs3b
HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB
Ponb xumuu B http://resh.edu.ru/
obecrieyeHnn https://mob-edu.ru/
3KOJIOTHYECKO https://ege.sdamgia.ru/

31 y 24.04
SHEPreTUYeCKOn 1
MHIIEBOI OE30IIaCHOCTH,

Pa3sBUTUU MCIUITUHBI
[IpencraBnenws 06 0OmMUX http://resh.edu.ru/
30 HAy4YHbIX MPUHIIHIIAX 805 https://mob-edu.ru/

MMPOMBIINIJICHHOT'O
MOJIYYCHHA Ba)KHEHIITNX

https://ege.sdamgia.ru/
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BEILECTB
33 YennoBek B MUpPE BELIECTB
Y MaTepHaJioB
34 XuMUs U 310pOBbE
YyeJloBeKa
OBUIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

15.05

22.05

http://resh.edu.ru/

https://mob-edu.ru/

https://eqge.sdamgia.ru/

http://resh.edu.ru/

https://mob-edu.ru/

https://eqge.sdamgia.ru/
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

VYuebuuk: Xumus (6a3oBbiii ypoBens). 10 knacc. I'.E. Pymsutuc, @.I". ®enpaman. Mocksa:
«IIpocsemenue» 2020 r..
VYuebuuk: Xumus (6a3oBbiit ypoens). 11 knacc. I'.E. Pymsutuc, @.I". ®enpaman. Mocksa:
«IIpocsemenne» 2020 r..

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
YueOnuk: Xumus (6a3oBbiit yposenb). 10 knace. I'.E. Pynsutuc, @.I'. ®enpaman. Mocksa:
«IIpocsemenue» 2020 r..

VYuebuuk: Xumus (6a3oBbiii ypoens). 11 kmacc. I'.E. Pymsutuc, @.I". ®enpaman. Mocksa:
«IIpocsemenue» 2020 r..

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://resh.edu.ru/ , https://mob-edu.ru/, https://ege.sdamgia.ru/.
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