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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XuMHUH Ha ypPOBHE CpPeIHET0 00Iero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®deaepanpHOro 3aKkoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccutickoit deneparumny,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS (herepalibHOM 0Opa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
obmero oo6Opazoanusi (P®OIlI COQO), mpencrasieHHbix B DemepaqbHOM TOCYIapCTBEHHOM
obpazoBatensHOM crapaapre COO, ¢ yuérom Konueniuu mpenojaBaHus y4eOHOTO MpeaMera
«Xumus» B o0pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, pearTn3yrOIIMX
OCHOBHBIC 00pa3oBaTebHBIC MPOTPaMMbl, ¥ OCHOBHBIX MOJOXKEHUH «CTpareruu pa3BUTHSA
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsixenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHI0 oO0Ien
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHUSA O0YyYArOIIUXCA CPEACTBAMU y4eOHOTO MmpeaMera
«Xumusa» mns 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBHJIM KOHIETITYaJIbHBIC TOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pE3ylIbTaTOB OOydYeHUS u
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJydyaeMoe BBIIYCKHHKaMU  00Ieo0pa3oBaTebHON
OpraHM3aly, SBISETCS HEOThEeMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TAllOM pPEANM3allid Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO 00pa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (pOpMUPOBAHMS MHPOBO33PEHHSI M OOIIEH KYyJbTYphI
YellioBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercst xuMudyeckoe oOpazoBaHue 00YJaIOIUXCs HA YPOBHE CPEIHETrO
obmero oOpa3oBaHUsl CPEACTBAMHU y4€OHOTO TpeaMeTa «XUMHUS», COJASpPKaHHEe U MOCTPOEHHUE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMe MO XMMHUU C Y4YETOM CIEHU(PHUKH HAyKH XUMHH, €€
3HAYEHUS B MO3HAHUU MPUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4ETOM OOIINX
Heseil ¥ MPUHIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OOIIero
obpazoBanus B Poccuiickoii deneparum.

XUMHS KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyl0 poJib B COBPEMEHHOU
[IMBWJIN3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuaibHOW KyJIbTypbl. OHA BHOCHT CBOW BKJIAJ B
(opMHpOBaHUE PAIIMOHATILHOIO HAYYHOTO MBIIUIECHHS, B CO3JJaHNE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy:KarollleM MUpPE KaK O €IUHCTBE MPUPOJBI U YeIOoBeKa, KOTopoe GopMUpyeTcs B XUMUU
Ha OCHOBE IOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOLIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX]ly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
KHU3HU KaXI0ro wieHa oOmecTBa. COBpeMEHHass XMMHUS KaK HayKa CO3HMJATelIbHAs, KaKk HayKa
BBICOKMX TEXHOJIOTUI HaIlpaBJIeHa Ha pelleHue II00aTbHBIX MpoOJieM YCTOWYMBOTO pPa3BUTHUS
YEeIIOBEYECTBA — CHIPbEBOM, DHEPreTHUYECKOM, MHINEBOM, JKOJIOTUYECKOW Oe30MmacHOCTH U
OXpaHbI 3J0POBBS.

B coorBercTBHM ¢ OOUIMMM LEISIMH M TNPUHIMIAMH CpeIHEro oOIiero obpa3oBaHus
conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJITOTOBKY OOYYaIOIIMXCs, HEOOXOAMMYIO UM JUIs
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchl — «Opranuueckas
XuUMHUs» U «O0IIas 1 HeOpraHMyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKM: cCTEMa 3HAHUU 110 HEOPTaHWYECKOW XUMUU (C BKIIOYCHHEM
3HaHUHM U3 00UIel XUMHM) U OpraHWYecKor XuMuu. OPOpPMHUPOBAHUE JTAHHOW CHCTEMbI 3HAHUM
OpU W3YYEHHH NpeaMeTa 00ecredrMBaeT BO3MOXHOCTb PAacCMOTPEHHUS BCEro MHOTrooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



CtpykTypa conepkanus KypcoB — «Opranudeckast Xxumusi» U «OO011as 1 Heopranuyeckas
XUMUS» chopMHpOBaHA B MpOTpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0/Ja K M3yUYeHUIO
y4eOHOro Marepuania W OO0YyCJIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHMM Ha
ONpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHMM BEIIECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHMUYECKOH TEOPHH CTPOCHUS OPraHUYECKHX COCIUHEHUH, a
TaKk)Ke HAa YPOBHE CTEPEOXUMHUYECKUX M IJCKTPOHHBIX MPEICTABICHUNA O CTPOCHHH BEIIECTB.
Csenenusi 00 M3yyaeMblX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 10
CJIOKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHMI. B Kypce OpraHMuecKod XWMHUU TOTY4aroT
pasBuTHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTIO 00IIEero 0oOpa3oBaHUs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIHH.

[Tox HOBBIM YTJIOM 3peHHUs B MpeaAMeTe «XUMHUsS» 0a30BOTO YPOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oO0pa3oBaHMsl TEOPETHUYECKHM MaTepuanl u
dakTosornuecKkrue CBEACHHS O BEUIECTBaX M XMMHUYECKON peakmuu. Tak, B YaCTHOCTH, B Kypce
«OO0mias 1 HEOpraHWYecKass XUMHUA» OOyYarolmIMMCs MPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HaYCHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPEeTHYECKUX M METOAOJIOTMYECKHX IO3ULUH,
rIy0XKe TOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3aKoHa — OT 000O0Imaromer 10
OOBSICHAIONIEH U POTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BOKHEHIIUX BEILIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHECHUH, a TAK)Ke 0 XMMHUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B Kypcax 10 wm 11 KiaccoB 3yeMeHTaMH  COAEpP)KAHUSA, HWMEIOIIUMHU
KyJIbTYPOJOTHYECKHA ¥ TPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TOHHUMAHUIO
B3aMMOCBS3M XHMHHM C JIpYTUMH HayKaMH, pacKphIBaloT €€ poib B I[O3HABaTElIbHOW U
MPAKTUYECKON JEeSITEbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K TIPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUNW XUMHUU, TOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIeMaX, CBI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(GOPMAIUIO U MPUMEHATh €€ NIJIs MONOJHEHUS 3HAHUN, pelIeHHUs
MHTEJJICKTyalIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIEeIOBATENIbCKUX 3a1ad. B 1menoM conepikaHue
yueOHOro mpeamMera « XuMHs» JaHHOTO YPOBHSI U3YUEHHUs OPUEHTHPOBAHO Ha (POPMUPOBAHUE Y
00y4JaromUXCsl MUPOBO33PEHUECKON OCHOBBI /I TIOHUMaHUsl QUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTraHHUYECKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIIECTB X COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh IIPUPOIHBIX SIBICHUH MyTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (paKTaMH U TEOPETUYECKUMHU MPEATNOCHUTKAMU,
OCO3HAHHME POJM XMMHUU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mname pemeHus 3amad BOCHHUTAHHS, PA3BUTHS W COIUAIM3ANMHA OOYYaIOUTUXCS
IOPUHATHIE MPOTpaMMON MO XUMHUHU TMOJXOAbl K ONPEICNICHUI0 COIEP)KaHUS W TMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BoOe 3HaUEHUE IS PA3IUYHBIX BUAOB JIEATEIBHOCTH: peLIeHHUs IpobiieM, IOUCKa, aHaIu3a 1
0o0paboTku uH(pOpMaIK, HEOOXOOUMBIX IS TMPHOOPETeHHs ONbITa MPAKTUYECKOH U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUU.

B mpakrtuke npenomaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHMsl, TaK U
HAa YpPOBHE cpenHero obmiero o0pa3oBaHUsl, TMpPU  OINpENeJIeHHH  COJAep KaTelbHOU
XapaKTePUCTUKU IIeNiel M3yueHUs MpeAMeTa HampaBlIeHHUEM IMEePBOCTEIIEHHON 3HAYUMOCTU
TPaIMLMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XHUMHYECKOW HAyKu Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOW [EATEIHHOCTH YENOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pEHUs TaKOW TMOIX0d K
OTIpeICNICHUIO 1[eIeH U3YUCHHsI IPEMETa SIBISETCS BIOJIHE OMPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TVIaBHBIMHU LEISIMH H3y4eHHUs IMpeaMera «XUMHs» Ha
6azoBoM ypoBHe (10 —11 xJ1.) sBASIOTCS:



dbopMUpOBaHHUE CUCTEMbl XHMHUYECKUX 3HAHUN KaK BXKHEHIIEH COCTABIISIFOIICH €CTECTBEHHO-
HAYyYHOW KAapTHHBI MHPA, B OCHOBE KOTOPOH JeKaT KIIOYEBBIC MOHATHUS, (PyHIaMEHTaIbHBIC
3aKOHBI M TEOPUM XHUMHH, OCBOCHHME f3bIKa HAYyKH, YCBOGHHE U TOHMMAaHHE CYIIHOCTU
JOCTYIIHBIX O00OOIIEHHI MHUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMJICHHE C HCTOpPHEH uX
Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE NPEJCTABICHUM O HAYYHBIX METOJAaX II03HAHUS BELIECTB U
XUMHUYECKHX peaKlnuid, HEOOXOMUMBIX IJisi MPUOOPETCHUS] YMEHUN OPHUEHTHPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SBJICHHUN, MMEIOIIUX MECTO B MpPHUPOAE, B MPAKTUUYECKOH U
MMOBCEAHEBHOM XU3HU;

pa3BUTHE YMEHHUH U CIIOCOOOB JAEATENBbHOCTH, CBSI3aHHBIX C HaOIIOAEHHEM U OOBSICHEHHUEM
XUMHYECKOTO IKCTIEPUMEHTA, COOTIOACHUEM TTPaBUI 0€30MMacHOT0 OOpAIeHHsI C BEIIECTBAMH.

Hapsiny ¢ atum, comepikarenbHas XapaKTepHCTHUKA MeNiel U 3a7a4 U3Y4YeHHsI MpeaMeTa B
porpaMMme 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B cHcTeMe cpeaHero oOmiero ooOpaszoBanus. CeromHs B MPENoOJaBaHUU XUMHUHU B OOJbIIeH
CTEMEeHH OTAAETCA NPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE CoJep)KaHus oOydeHus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBHIMYCKHHKA O0OIIE00pa30oBaTeNbHON  OpPTraHU3AINH,
BIIAJICIONIETO HE HAOOpPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TOJTYYCHHS 3HAHUN U MPUMEHEHUS UX B PEaTbHOW KU3HU I PEIICHUs
MPAKTUYECKHX 3a7ay.

B cBs3u ¢ oTMUM Tmpu M3yueHUM mpeaMera «XHWMES» JOMHUHUPYIOIIEE 3HAYCHHE
MpPUOOPETAIOT TaKue 1IeNIU U 3a7a4u, KakK:

aganTanus OOyYaromMXCS K  YCJIOBUSM JTUHAMHUYHO  DPa3BUBAIOLIETOCS  MUDA,
dbopMupoBaHUE UHTEIUIEKTYaJdbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TMPHHSTUIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEUIECTBAMH U UX MPHUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHITHI),
MMEIOLINX YHUBEpPCAIbHOE 3HAUYCHUE JJISl PA3NIMYHBIX BUJIOB JIEATEIBHOCTHU: PELICHUS MTPOOIIeM,
NIOWCKa, aHamu3a MU 00paboTKM WHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUH, a TaKXkKe Uil OLICHKHU C
MO3HILIMN HKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpPTraHu3M YelOoBeKa U MPUPOIHYIO CPeny;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, UHTEIIEKTYAIBHBIX M TBOPUYECKHX CIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BATH COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a y4eOHOM U Hay4YHO-TIONMYJIIpHON HH(OpPMaLUd XUMHUYECKOTO
COJICpKAHUS;

dbopMupoBaHUEe U pa3BUTHE Y 00YUYaIOIIUXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEJACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaomuxcs yOeXIEHHOCTH B TyMaHHUCTHYECKOW HaNpaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHHH TJo0aldbHBIX  MpoOJeM  palloHaIbHOIO
IPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYypCOB M COXPAHEHHS TMPHPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOIMMOCTH OEpeXHOro OTHOIIEHHS K TMPHUPOAE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIOIb30BAHMS MOTYYCHHBIX 3HAHUHM JJIST IPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYALIUSX, CBI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yueOHOM miiaHe cpemHero obimiero oOpa3oBaHus mpeamer «Xumus» 0a30BOT0 YpOBHS
BXOJUT B COCTaB MpeaMeTHON o6macTu «EcTecTBeHHO-HAyYHbIE PEMETHD.

OO11ee 4nciio 4acoB, OTBEACHHBIX Ul M3YYCHUs XUMHH, Ha 0a30BOM YpOBHE CpPEIHETrO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kimacce — 34 gaca (1 ywac B Hemenmo), B 11
kyacce — 34 daca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHH

[Ipenmer opraHnyecKkor XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B IMOJYYCHUU
HOBBIX BEILIECTB U MaTepHuajaoB. Teopust CTpoeHus opraHudeckux coequHennii A. M. bytieposa,
e€ ocHOBHbIe TOJOXKEeHUA. CTpyKTypHBIE (DOPMYJIBI OpPraHUYECKHX BEIIECTB. [ omoiorus,
n3oMepusa. XMMHYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenrie o  kmaccuduKalMy  OpPraHUYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TPHUBHAIbHBIE Ha3BaHUSA BaKHEUIINX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHUSI BELIECTB M MX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3iiaMu OpraHWYEeCKUX BEIECTB M MaTepHallaMd Ha WX OCHOBE, MOJETUPOBAHUE MOJIEKYII
OpraHMYECKUX BEIECTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpEeBaHUU (TUIaBJICHHE, OOYTITMBAHUE U TOPEHUE).

Yraesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKMH psia. MeraH m 3TaH — mpocreinve
MPEJICTAaBUTENN aJKaHOB: (U3MYECKHEe W XHUMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpPEHUsI ), HAXOK/JEHUE B IPUPO/IE, TOJYUCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH PSAl. DTUIEH U MPONUIIEH — MPOCTEHIINe
MPEJICTABUTENIN AJIKCHOB: (DU3MYECKHE W XUMHUYECKHE CBONCTBa (PEakIUU TUAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEpPHU3allin ), OJIyYeHHE U TPUMEHECHHUE.

Ankanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyueHne cMHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHHUS, TOMOJIOTUYECKMH psiA. AUETHICH —
MPOCTEHUININNA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NISCKHUE U XUMUYECKHE CBOHMCTBA
(peakuuu THAPUPOBAHUS, TATIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOTyYeHUE U IIPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PpU3MUECKUE M XHMHUUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHMS), MOJIY4YEHHE M IpUMEHeHue. Tonyon: cocmasg, cmpoenue,
Quszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NoLyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIAY YIVIEBOJOPOJaMH,
MIPUHAUICKAMMH K pa3InYHbIM KJIaccaM.

[Ipupoanble UCTOYHUKH YTIIEBOAOPOIOB. [IpupoaHblil ra3 u momyTHBIE HEPTSIHBIE Ta3bl.
Hedtsp u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKH HEPTH: TEperoHka, KPEeKHHT
(TepMUYECKHiA, KaTaTUTHYECKHit), muponu3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOAYKTHI €r0 MepepadoTKH.

DKCIEepUMEHTaIbHbIE METOAbl U3YUYEHUsSI BEIIECTB M UX MPEBPALICHUN: 03HAKOMIIEHHUE C
oOpa3lamu IiacTMacc, KaydykoB U pe3uHbl, koyuiekiuuu «Hedte» u «Yromnb», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHHE MPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE ITWICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIHH 1O HM3BECTHBIM Macce, 00BhEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamue oprannyeckne coeiNHEHUs!

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJN: CTPOEHHUE, (U3HUECKHUe u
XUMHUYECKHE CBOWCTBA (PEakIMU C aKTHBHBIMU METaJIaMH, TaJIOTEHOBOJIOPOJAMHU, TOPEHUE),




npuMeHeHrue. BogopoiHeie cBsI3u MEXAy MOJIEKyJaMu cnupToB. JleiicTBre MeTaHoNa U 3TaHoIIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromHble CHUPTHI. ODTWICHIJIMKOIb U TIULEPUH: CTPOCHUE, (U3HUECKHUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOACHCTBHE CO MIETOYHBIMHA METalNIaMHi, Ka4eCTBECHHAS peaKIIUs Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBMEe Ha oOpraHu3M uejoBeka. [IpuMeHeHHE TIullepuHa |
STHUJICHTIUKOJISL.

®deHoJ: CTpoeHHWE MOJEKYIbl, (PU3NYECKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemowusl. DopManbAeruj, aueTalIbIETH]l: CTpOeHUe, (QU3NYecKue Hu
XUMHUYECKHE CBOWCTBA (PEaKIMU OKHUCIICHWUS WM BOCCTAaHOBIICHUS, KAaYECTBEHHBIC PEAKIUH),
MOJTy4YeHUe U PUMEHEHHE.

OnHOOCHOBHBIE TIpeNiebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAsi KUCIIOTHI:
cTpoeHue, Pu3nyecKre 1 XMMHUYECKUEe CBOMCTBA (CBOMCTBA, OOIIHME I Kiacca KUCIOT, PeaKIus
sTepudUKanmK), TONyudeHHe U TmpuMmeHeHue. CTeapwHOBas M OJCHHOBAas KHUCIOTBI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KHUCIOT. Mblla KaK COJNM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE JICHCTBHUE.

CrnosxHble 2¢upbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MApOnn3 ClIOXKHBIX 3(QUPOB.
Kupsl. I'naponus xxupos. [Ipumenenune xupoB. buonorudeckas poiib KUpPOB.

YrneBonbl: cocTa, KiaaccuuKaus yriieBooB (MOHO-, M- U MoJucaxapusl). [mroko3a —
NPOCTEHINI MOHOCAaXapua: OCOOCHHOCTH CTPOSHUS MOJEKYJNbI, (PU3NYECKHEe U XHUMHUYECKHE
cBoicTBa (B3aummojeicTtBue ¢ ruapokcumom Menu(ll), okucieHne amMMUadyHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHWE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE,
npUMeHeHue, ouonoruueckas poib. DoTocunTes. pyKTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u memirono3a Kak npupoaHbie moauMepsl. CTpOeHHE KpaxMalia u IeJITF0I036I.
duznyeckue 1 XUMUUECKHE CBONCTBA KpaxMaia (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJ0M).

OKCIEpUMEHTAIbHbIE METOJIbl M3Y4Y€HHUs BEIIECTB W MX MPEBpALICHUMN: MPOBEICHUE,
HAOJIIO/ICHUE U OINKCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CHHPTOB, KAauyeCTBEHHbBIC
peakiuu OJHOATOMHBIX CHUPTOB (OkucieHue 3TaHoja okcuaom wmeau(ll)), mMHoroaToMHBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoMm menu(ll)), ampaernmoB (okucieHue
aMMHMa4YHBIM pacTBopoM okcuna cepebpa(l) u rumpoxkcugom wmenu(Il), B3ammoneiicTBue
Kpaxmajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW pabdOTHI: CBOWMCTBAa pacTBOpa YKCYCHOU
KHCJIOTHI.

PacuérHrble 3agayn.

Boruncnenuss mo ypaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJHOIO BEIIECTBAa MJIM MPOAYKTa pEaKklUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

A3oTconepikaliie OpraHn4eckie CoeTMHEHNS.

AMUHOKUCIOTH Kak amMQOTEepHbIE OpraHWYecKue coenuHeHus. Dusznueckue W
XMMHYECKHE CBOIICTBA aMHUHOKHUCIOT (Ha mpuMepe IinuuHA). buonoruueckoe 3HaueHue
aMHUHOKHUCIIOT. [lenTuasl.

benku kak nmpupoAHbIE BBICOKOMOJEKYJspHbIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OENKOB: THUIPOJIH3, JEHATYpaIlws,
KaueCTBEHHbIE PEaKIINK Ha OENKHU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHS BEIIECTB U WX MPEBpALICHUI: HAONIOIECHUE U
ONMCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JeHAaTypalus OEJKOB IpPH HarpeBaHWUU, I[BETHHIC
peakuuu OeNKoB.

BbicokomosieKkyasipHbIe COeJUHEHHS

OCHOBHbIE TOHSTHS XMMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEp, MOJIHUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3alUuU, CPEeOHss MOojeKyspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — TIOJIMMEPU3ALIUS U TIOTUKOHIEHCAIIUS.



OKclepUMEHTAIbHbIE METObl U3YUEHHs BEIECTB U UX IPEBPALLCHHUN: O3HAKOMIIEHUE C
00pa3iaMu IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMeTHBIX CBs3€l NMPU M3Y4eHMM opraHumdeckoil xumuu B 10 kiacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUM, SBISAIOLIMXCA CUCTEMHBIMU AJIs1 OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOue ecTecTBEHHO-Hay4yHbIE IOHATHS: SIBJIEHUE, HAayuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHalIMW3, CHUHTE3, KIacCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEPEHUE,
9KCHEPUMEHT, MOJICIIUPOBaHHUE.

®du3nka: MaTepusi, JHEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI1 YPOBEHbD,
BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa, (PU3MUECKUE BEIUYHUHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranu3Mm, Omocdepa, oOMEH BEIIECTB B OpraHusMe, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTIeBOIbl, )KUPBI, (DEPMEHTHI).

["'eorpadus: MuHepasbl, TOPHbIE OPO/IbI, TTOJIE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorust: NUIIEBbIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHMSI, MOIOILIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE Mpenaparhbl, MaTepUabl U3 UCKYCCTBEHHbBIX U CUHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XuMudeckuid drmeMeHT. AToMm. Snpo aroma, H30TONBI. DJIEKTpOHHAs 000J0YKa.
DHepreTu4eckue YpoBHH, OypPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- aeMeHThl. OcoO0eHHOCTH
pacnpeneseHns 3JeKTPOHOB MO OpOUTajIsiM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHAsE KOH(UTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH W Ilepuommueckass cucrema xuMHueckux diaeMmeHtoB JI. .
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XUMHYECKUX
snemeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECCTB
10 Tpynnam 1 nepuojam. 3Ha4eHue MEPUOIUIECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BUIbl XUMHYECKON CBsI3U (KOBaJICHTHAs
HEMoJIsipHasl W TOJSpHAas, MOHHAas, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIM U JTOHOPHO-aKIIETITOPHEIN). BomopoaHasi cBsi3b. BaneHTHOCTD.
DIEeKTpOOTpULIATENBHOCTE. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHWOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BelleCTBA. THUMNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue 0 AucHepcHbIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOpBL. MaccoBas 1ost
BEILIECTBA B PACTBOPE.

Knaccudukanust HeopraHuyeckux coeauHeHuid. HomeHkIaTypa HEOpraHUYECKHUX
BEIECTB. |'eHeTHueckass CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANUX K PA3TUUHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukanuss XMMHUYECKHX peakUuil B HEOPraHHMYECKOW u
OpraHWYECKOM XMMHUH. 3aKOH COXPAHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPTUU MPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIU4YHBIX (akTopoB. OOpaTHMblEe pEaKIIHH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSHUE XUMHUYECKOIO PAaBHOBECHS.
[Tpuniun Jle [larensbe.



OnektponauTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOpOB BEILECTB: KUCIIasl, HEUTpaIbHasl, EI0YHAasl.

OKHCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

OKCHEpUMEHTAJIbHBIE METOJABl M3YyYEHHUs BEUIECTB M UX IMPEBpAIllEHUI: AEMOHCTpaLus
tabmui «lleprognueckas cucrtema xumuueckux sjeMeHToB J[. WM. MenpaeneeBa», u3ydeHwue
MoJenell KpPUCTATMYECKUX peImETOK, HAOMIOJCHWE U ONHCAaHHE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IOKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUHM KaTaiauzaTopa,
OIpECNIEHUE CPEAbl PACTBOPOB BEILECTB C MOMOLIBI0 YHHBEPCAIBHOIO MHAMKATOPA, pPEaKLUU
HOHHOTO OOMEHa), MPOBEACHHE NPAKTUYECKOH paboThl «BnusHue pa3auvHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEaKum.

PacuérHrle 3agayn.

Pacuérbl 110 ypaBHEHHUSM XUMUYECKUX PEAKLUH, B TOM YHUCIIE TEPMOXUMHUUECKHUE PACUETHI,
Pacy€ThI C UCIOIB30BAHUEM ITOHATHS «MACcCOBas 10JIsI BEIIECTBAY.

Heoprannyeckasi Xumus

Hemeramnbl. Ilonoxkenne HemetramioB B Ilepuoguueckoil cucTeMe XUMHUYECKUX
anementoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBOICTBa
HEMETAaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yrieponaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a3ota, (ocdopa,
yTIepoaa U KPEMHHUS) U UX COSAMHEHUN (OKCUAO0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUN ).

[IprMeHeHne BaXKHEUIIINX HEMETAIVIOB U UX COCTMHEHU.

Meramnsl. Ilonoxenue merainos B [leppuogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUN DSl HANPsSIKCHUN
METaJJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMILIMX METAJUIOB (HATpPUM, KaJlui, KaJdblUW, MAarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O61me crocoObI moyueHus! MeTaJI0B. [I[puMeHeHne MeTalIoB B OBITY M TEXHHUKE.

OKCIIEpUMEHTAIbHbIE METOJbl HW3YYEHHsI BELIECTB M HMX NPEBPALICHHUNA: HU3yYEHUE
KOJUIeKIIMM «MeTalibl U CIUIaBbl», OOpa3lOB HEMETAJIOB, PELICHHE SKCIEPUMEHTAIbHBIX
3aja4, HaONIOJleHWEe W  ONHCAaHWE JEMOHCTPAUMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3aMMO/ICHCTBIE TUAPOKCHAA ATIOMUHHS C PacTBOpAaMH KHUCJIOT M IIEJIOueH, KadyeCTBEHHBIE
peakuuy Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3aaun.

Pacuérbl macchl BemecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMU BELIECTB, pacdEéThl Macchl (00BbEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumMun B 00€CTIeYeHUH YKOJIOTHYECKON, SHEPTETHUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BuTuM MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJaX IO3HAHUS BELIECTB U XUMHYECKUX
peaxkuuii.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIIAX TMPOMBIIUICHHOTO ITOTYYCHHS
BAYKHEWIINX BEIIECTB.

YenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTEIBHBIE MaTEepHalIbl,
KOHCTPYKLMOHHBIE MaTEpHUAJIbl, KPacCKH, CTEKJIO, KEepaMHKa, MaTepHalIbl I SJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEpAJIbHBIE YI00pEHUSI.

XUMHS U 3J10pOBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOr0 UCIIOJIb30BAaHUS MIPETapaToB OBITOBON XMUMUU B MTOBCETHEBHON JKHU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€i MpH M3y4eHUH OOLIel U HEOPraHWYEeCKOH XUMHH B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHITHUH,



TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJIs1 OTIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
UK.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4YHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEPUOJUYHOCTh,  HAONIONEHUE,  OKCIEPHMEHT,
MOJIeTUPOBaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: Marepus, SHEPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H3O0TOI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKU ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIMUUHBI U €MHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 5KOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHomnorus: XUMUYECKas MIPOMBILIIIEHHOCTb, METaJUTyprus, MPOU3BOCTBO
CTPOUTENIbHBIX MaTepuasoB, CEJIbCKOXO03SUCTBEHHOE MIPOU3BOJCTBO, MUIIeBast
MPOMBINUICHHOCTh, (apMareBTU4Yeckasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTD,
HaHOTEXHOJIOTUHU.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOI'PAMMLBI 110 XMMHWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeaHEro o0Iiero odopa3oBaHUs (JTUYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Hno-MeToanueckol OCHOBOM st Pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
POrpaMM CPETHETO O0IIeT0 00pa30BaHUs SBISETCS CUCTEMHO-ESTEIbHOCTHBINA MOIXO/.

B cooTBeTCTBMM C CHCTEMHO-IEATEIBHOCTHBIM TMOJAXOJOM B CTPYKTYpE JHWYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero oOpa3oBaHHS
BBIJICJICHBI CJIEIYIOIINE COCTABISAIOIINE:

OCO3HaHHE O0YYAIOUIUMIUCS POCCUUCKON TpaKTAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEAEIICHHIO;

HAJIMYUE MOTUBAILIUU K 00yYEHUIO;

I[eJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JMYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEW M UCTOPUUECKUX TPATULIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroUIMXcs PyKOBOJICTBOBATHCS B CBOEH NEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIMMH IIEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYJIBTYPhl M CIOCOOHOCTH CTaBUThH ILIETU U
CTPOUTH KU3HEHHBIE IIJIAHBI.

JluyHOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMera «XHUMHsD JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENIbHOM JEATETbHOCTH B COOTBETCTBUM C€ T'YMaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JIYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU M HJ€aJlaMH POCCHICKOTo
rpaXAaHCKOro O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH M MpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YyUaIOIIHUXCH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS TpeaMeTa «XHMHsD OTPakaloT cHOPMUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M NPAKTHUYECKOH JEeSATENIbHOCTH OOydalolmuxcs [0 peanu3aluu
MPHUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIEC B YACTH:

1) rpa:kIaHCcKOro BOCIMTAHUSA:

OCO3HaHUS 00YUYAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHUS K
3aKOHY U MIPABOIOPSIIKY;



MPEJICTABICHUST O COILMAIbHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITEILHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnH y9eOHBIX U MMO3HABATENBHBIX 32/1a4, BHITOJTHEHUN XUMHUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IMPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTUX
IIPH aHAJIM3E Pa3INIHBIX BHJIOB YUCOHON AESITETbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY M HAayYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUHY;

YBOXEHHSI K TMPOIIECCY TBOPYECTBA B 00JACTH TEOPUU M TMPAKTUYCCKOTO MPUMEHCHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yJbTaT JUIMTEIbHBIX HaOII0JeHU,
KPOTOTIMBBIX IKCIIEPUMEHTAILHBIX TOUCKOB, MTOCTOSHHOTO TPY/a YYEHBIX U MMPAKTUKOB;

UHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH,

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO TOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallid, CBS3aHHbIE C XWMUYECKUMHU SBICHUSMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOpPATbHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApUILEH C IMO3ULUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHHsA KYJIbTYPBbI 310POBb:

MOHUMAaHUS IIEHHOCTEH 370pOBOTO W 0€30MacHOro o0Opasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;

coOroIeHnsT MpaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYJOBOM JIEATETLHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI WHAMBUAYAIbHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYaAlUAX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCIEJICTBUII M HENPUATUS BPEIHBIX MPHUBBIYEK (YNOTpEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIENOBATEIbCKONW JIESTEIBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JESTENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHWH TMPAKTUYCCKUX 3a7ad COIHAILHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO TPO(GEcCHil pa3lInyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 0 XUMUH;

YBOXEHHUS K TPYTy, JTIOJSIM TPyIa U pe3yabTaTaM TPYJAOBOH AESITETbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHUIYabHOM TpaeKTOpuH 0oOpa3oBaHMUs,
Oynymieit mpodeccuu U peann3anuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TOTPEOHOCTEH 00IIECTBA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKH 1€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00AIbHOTO XapakTepa SKOJIOTHYEeCKUX MpoOsieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEMBL,

OCO3HaHUS HEOOXOJMMOCTH HCIOIb30BaHUS JOCTHKEHUN XUMUH ISl PEIIEHUsI BOIIPOCOB
pallOHATBHOTO MPUPOAOIIOIH30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPE OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHS TPOTHO3UPOBATH HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEICTBUS MPEITPHHIMAESMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;



HaJIU4Ms Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHHS, SKOJOTMYECKOW KYJbTYpPbI, OIbITA
JEATEIbHOCTH  SKOJOTUYECKOW HAIpaBICHHOCTH, YMEHHS PYKOBOJACTBOBATbCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;

MOHWMAHUS CHENU(PUKA XUMUU Kak HayKW, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
PaALMOHATILHOTO HAYYHOTO MBIIUIEHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYKaloLeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpodsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO00M 3HAYMMOCTHM XUMHUM JII COBPEMEHHOW NMBHIU3ALUMU: B €€
TYMaHUCTHYECKON HAIPaBICHHOCTH M Ba)XHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepHAIbHOU
KyJbTYpPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecrevYeHnH YCIOBHI YCIEUTHOTO TPyAa U SKOJOTHYECKH KOM(MOPTHOM KHU3HU KAXKIOTO YiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAMOTHOCTH: TOHUMAHHUS CYIIHOCTA METOJOB TO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS AJIs
aHanmu3a U OOBSCHEHMS SIBICHHI OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJIBIO MOYUYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTIOJIb30BaTh XMMUUYECKHE 3HAHUSI IJIS1 PeleHus: MpooiieM
B PEAIbHBIX )KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K MO3HAHUIO U HCCIIEOBATENbCKOM AESITENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPBIBHOMY OOpa3oBaHUIO M CamMOOOpa3oBaHUIO, K
AKTMBHOMY TIOJyYEHHMIO HOBBIX 3HAaHMM 10 XHMHM B COOTBETCTBHUHM C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpeCa K OCOOCHHOCTSAM Tpyda B pa3IuYHBIX cdepax mpodeccuoHaabHOM
JeATEeIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ysnbTaThl OCBOCHUSA Yy4ueOHOro mnpeamera «XUMHUS» Ha YpOBHE
CpeaHero o0mero 0opa3oBaHus BKIIIOYAIOT:

3HaYuMble U1l (OPMUPOBAHUS MHPOBO33pEHUS OOYHAIOIMIMXCS MEXIUCUUIUITMHAPHBIE
(MeXmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIHE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB NMO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HaOMI0IeHHEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAILHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsatuBHbIe), obecrneunBarone (GopMupoBaHue (GYHKIHMOHAIBHONM TPaMOTHOCTH |
COLMAJIHOM KOMIETEHIMH 00yUarouxcs;

CIOCOOHOCTh ~ OOy4aloIIMXCsl  HMCMOJb30BaTh  OCBOEHHBIE  MEXAMCLMILTUHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHbIE ACUCTBUS B IIO3HABATEIbHON U
COLMAJIbHOM MPAKTHUKE.

MertamnpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHHMBEPCAJIbHBIMH y4eOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSMU.

OB/1aeHNe YHHBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JJOrnYecKue AeHCTBUSI:

CaMOCTOSITENILHO (OPMYJIHPOBaTh W aKTyaIM3UpPOBaTH MpoOJIeMy, BCECTOPOHHE e&
paccMmaTpuBaTth;



OTpeAeNaTh LEeIN JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTHXKECHUS,
COOTHOCHTD PE3YJbTaThl ACATEIBHOCTH C MOCTABJICHHBIMH LIEIISMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBILIUICHHUS — BBIACIATH
XapakTepHble TPHU3HAKH TMOHATUH W yCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITUS JIsl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBICHUII;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUHN BELIECTB M XUMHUUECKUX PEAKIINI;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXJIeHUS (MHAYKTUBHBIC, NEAYKTUBHBIC, II0 AHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBAEMbIX SBJICHUSIX, (GOPMYIHNPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

PUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOJb3YEeMbIe B XUMHH CUMBOJUYECKUE (3HAKOBBIC)
MOJIeINU, TPe0OPa30BBIBATH MOEIbHBIC MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) JIEMEHTA,
XxuMuueckass (GopMmyna, ypaBHEHHME XHMHUYECKOM peakuud — TpU pelIeHuH Yy4eOHBIX
NIO3HABATENBHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh Ha3BaHHBIC MOJEIbHBIC NPEICTaBICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEAKIIH.

2) 0a30BbIe HCCIeA0BaATENbCKUE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOI0OB HAYYHOI'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEaKIUit;

dopMynHMpoBaTh IIEMTM M 3aJaud  HCCJIEIOBAHHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXKICHUMH;

BJIa/IeTh HAaBBIKAMU CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEIACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEIOBAaTENIbCKOM M MPOEKTHOM JesTEIbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIHbHOMY IIOMCKY METOIOB peIleHuUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHMS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX HWHPopMauuu (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel HHTepHeta),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHUJOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

dbopMyIHMpoBaTh 3ampoChl M NPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
uH(popMalii, HEOOXOAUMOI /1JIs1 BBIIIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANbHYIO (JOpMY IpeIcTaBiIeHUus WH(POpMAUU (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMmaruen: MPUMEHATh MEXIpEAMETHbIC ((QHU3MYeCKue W MaTeMaTUYeCKHe) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OBJ1aieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TE€MBI B XOJi¢ AHAIora U/WiIHN ITUCKYCCHH,
BBICKa3bIBaTh HJIE€H, (POPMYIMPOBATH CBOM MPEIUIOKEHUS OTHOCHUTENBHO BBIOJHEHHUS
MPEI0KEHHOM 3a/1auu;

BBICTYIIAaTh C IpE3CHTAlEeN pe3yJbTaTOB MO3HABATEIBHON AEATEIbHOCTH, MOTYYESHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIOJHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, NPAKTUYECKOM paboThl O HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,



peanmu3anuu y4eOHOro MpoekTa W (HOPMYITUPOBATH BBIBOIBI 1O PE3yJbTaTaM MPOBEIAEHHBIX
I/ICCJ'IGI[OBaHI/Iﬁ HyTéM corjiaCoBaHUus HO3HHI/II>'I B X01€ OGCY)K,Z[GHI/I}I u O6M€Ha MHCHUAMMU.

OgJiajieHne YHHBEPCATLHBIMH PeryJsTHBHBIMU 1eHCTBUSIMU:

CaMOCTOATCIIbHO TNIAHHUPOBATH W OCYHICCTBJIATL CBOIO IMO3HABATCIIBHYIO ACATCIIBHOCTD,
ompenensst e€ e W 3aJa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TP BHITIONHEHUHM YYEOHBIX M HCCIECIOBATENbCKUX 3ajad,
BBIOMpaTh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX PEIICHUS C YIETOM TOJYyYCHHUS HOBBIX 3HAHUH O
BCIICCTBAX U XUMUYCCKUX PCAKIIHAX,

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCW JEATENBHOCTH Ha OCHOBE CaMOaHAIHW3a |
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHndeckast XuMus» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XWMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpA, POJIM XWMHUHU B TIO3HAHUM SIBJICHUU TNPHUPOIBL, B (HOPMUPOBAHHUU
MBILIUICHUSI U KyJbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH JUis
pelIeHus] MPAaKTUYECKUX 3alad M SKOJIOTWYECKHM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0pPOBBIO U IPUPOJHOM Cpene;

BJIQ/ICHUE CUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINe
HOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpall€HHas), MOJb, MOJSpPHas Macca, MOJIAPHBIA O00BEM, YIJIEpPOJIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPyNIa, paauKai, U30MEpus, U30Mepbl, TOMOJOTHUECKUN psJl, TOMOJOIH,
YTIEBOIOPOABI, KMCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPraHUYECKUX
BemecTB A. M. byTnepoBa, 3akOH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMSI, JIEKAIIME B OCHOBE IOHMMaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOTMYECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30IacHOM HCIOIb30BAHNN BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAaKTHYECKOM IEATENBHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHBIC MPU3HAKHU MOHITUHN, yCTaHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE IIOHATHS ITPU ONIMCAaHUM COCTaBa, CTPOCHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHECHUN;

C(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPALIEHHOM) (GOPMYIT OPraHUYECKUX BEIIECTB
Y YPaBHCHHH XMMHUYECKHX PEaKLHW, U3TOTABIMBATH MOJICIIN MOJIEKYJ OpPTaHUYECKHX BEILECTB
JUISL WJUTFOCTPALIUU MX XMMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABINBATh NPUHAIEKHOCTh NU3YYEHHBIX OPIraHUYECKUX
BEIIECTB IO HUX COCTaBY M CTPOCHHUIO K OINpeAeiNEHHOMY KiacCy/Tpynmne CcoeluHEHHN
(YyraeBoAopodbl, KHUCIOPOJ UM a30TCOAEpXkAIIUE  COEIUHEHMs, BBICOKOMOJIEKYIISPHBIE
COEMHEHMS), JaBaThb MM Ha3BaHMs 10 cucrematnueckod HoMeHkiatype (IUPAC), a Ttakxke
IPUBOJNUTh TPUBHAJIbHBIE HA3BAaHUS OTICIIBHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, MPOIMMUJIEH,
alleTUICH, STHJICHIJMKOIb, TIMLIEPHUH, (eHo, (OopMalbAerHll, aleTaibIerus, MypaBbHHas
KHCJIOTa, YKCyCHas KUCIJIOTa, OJIEMHOBAas KUCIIOTA, CTEApUHOBAs KUCIIOTA, INIOKO3a, QPyKTO3a,
Kpaxma, LeJUI0103a, TJIULHH);

C(OPMHUPOBAHHOCTE YMEHHUS ONPEAEIATh BHJbl XUMHUYECKOW CBS3M B OPraHUYECKHX
COCMHEHUX (OJJMHAPHBIC U KPAaTHBIC);



c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. ByTtiepoBa st 00bsCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJICH, aleTWwieH, OyraaweH-1,3, mermnOyramuen-1,3, OeHsou,
METaHOJ, ATaHOJ, STHJICHTJIUKOJb, INIMLUEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmai, IeJUIl0JI03a, AaMHUHOYKCYCHas KHCIJIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMH YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLIHUU C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepH30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroyb), CHOCOOBI MX MEPepabOTKM M MPAKTHUYECKOE MPUMEHEHUE
MIPOIYKTOB MepepabOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHUS [0 XHUMHYECKUM YypPaBHEHUSM
(Macchbl, 00bE€Ma, KOIMYECTBA HCXOJHOIO BEHIECTBA WJIM MPOAYKTa PEaKIUU MO HU3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJJTHOTO U3 MCXOJIHBIX BEIIECTB MUJIHM MPOJYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUSI, MCMHOJb3yeMbIX B XWUMHUM NPH HM3YYCHUH BEIIECTB M XUMHYECKUX SIBICHUU
(mabmroieHne, W3MEpeHue, OKCIEPUMEHT, MOJICTUPOBAHUE), HCIOJb30BaTh CHCTEMHbBIC
XUMUYECKHUE 3HAHUSA JJIsl IPUHSTHUS PEIICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYIOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KE MpaBUJia OOPAIEHUS C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(mpeBpaleHus OPraHUYEeCKUX BEIIECTB MPH HArpeBaHUM, MOTYyYEHUE ITHICHA U U3YUYCHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMM OpPraHMYEeCKHX BEIIECTB, JEHaTypalus OelKOB Npu
HArpeBaHUU, I[BETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPABHUIIAMH TEXHUKH 0€30MacHOCTU
npu oOpallleHUuu C BEIIeCTBaMU U JIaOOpaTOPHBIM 00OpYIOBAaHUEM, MPEICTABISTh PE3YyJIbTaTh
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuch YpaBHEHHN COOTBETCTBYIOIIMX pPEAKIUi U
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBAa MaccoBOil nHpopMmaiuu, IHTepHET U ApyTHX);

c(OpPMHUPOBAHHOCTh YMEHHUH COOMOaTh MpaBWIa HKOJOTHYECKU IIeIeCO00pa3sHOro
MOBEe/EeHNA B OBITY M TPYAOBOHM NEATEIbHOCTH B LEISIX COXPAHEHUS CBOETrO 3/I0POBbSI U
OKPYXAaroIllell TPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JACHCTBUS HA YKUBBIE OPraHU3MBbI
ONpENENEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokaszatens [IJIK, noscHsaTe Ha
npuMepax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHHS] MX BPEAHOTO BO3JICHCTBUS Ha OpraHU3M
YEJI0BEKa;

JUIsE 00YYaIOIIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE MPUMEHSThH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHIA;

JUISE  CIICTIBIX H  CJA0OBUASIIMX OOydYaIOMIUXCS: YMEHHE WCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMudeckux GopMyiI.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOm@as M HeopraHuyeckas XUMHsD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XHWMHUYECKOW COCTaBISAIOINICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHWMHUHU B TIO3HAHUM SIBJICHUU TNPHUPOIBL, B (HOPMUPOBAHHUU
MBILUIEHUSI U KYJbTYphl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIUMOW MAJis



pelIeHus] MPAaKTUYECKMX 3aJad ¥ SKOJIOTMYeCKHM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpeEnE;

BIAJICHAE CUCTEMOHM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHATHUS (XMMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- AIEeKTpOHHBIE OpOUTAIM aTOMOB, UOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH OO0BEM, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHUYECKas CBsI3b (KOBaJECHTHAas, WOHHAs, METaJNINYeCcKasi, BOJOPOAHAsA),
KPUCTAJZIMYECKAsT  PEINETKA, THUIBI XMMHWYECKHX  PEAKUUH, PacTBOp,  DIJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs TUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEND, CKOPOCThH
XMMHYECKOH  peakluHM, XHMHYECKOE  paBHOBECHE); TEOpPUHM M 3aKOHBl  (Teopus
NIEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHCHMs W IPEBPALICHMs DHEPIMM NPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,
JeKalue B OCHOBE ITOHMMAaHMs IPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBICHH,
(aKTOJIOTHUECKUE CBEACHHS O CBOMCTBAX, COCTaBE, MOJYUYEHUH M 0€30I1acCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHWYECKHUX BEIECTB B OBITY U MPAKTUYECKOH NESITEIbHOCTH YETIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEPHBIC MPU3HAKHU MMOHITUHN, yCTaHABINBAThH
UX B3aHMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUSA NPH ONMCAHUHA HEOPraHWYECKUX
BEILECTB U UX IIPEBPALLECHU;

C(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJsl COCTaBJICHUS
dopMy BemIeCTB M ypaBHEHMH XWMHUYECKUX pPEaKLUUH, CHUCTEMAaTHYECKyI0 HOMEHKIATYpy
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWYECKMX BeIIeCTB (yrapHbI Tas,
YIJIEKUCIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HErami€Has W3BECTb, NUThEBas cOAa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEEIATh BAIGHTHOCTD U CTETIEHb OKHCICHUS XUMHYECKHX
2JIEMEHTOB B COEMHEHUAX PA3IMYHOIO COCTAaBAa, BUJ XUMUUECKOH CBA3M (KOBaJICHTHAs, HOHHAs,
METaJIJIMYECKasl, BOJOPOAHAs) B COCAUHEHUSAX, TUIl KPUCTAUNIMYECKOW PEIIETKHM KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJIsIpHas, MOHHAs, METa/NIM4ecKas), XapakTep cpelbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHUII;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IIPUHAMJIEKHOCTh HEOPTaHMUECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KJIACCy/TpyIIe COSUHEHNH (TIPOCThIe BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPAaCKpbhIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MeHngeneeBa M JI€MOHCTPUPOBaTh €r0  CUCTEMATU3UPYIOUIYIO, OOBSACHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIIUY;

C(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XMMHUUYECKHX 3JIeMeHTOB 1—4 nepuonos [leproauueckoii cucteMbl XUMUUYECKUX 3eMeHTOB 1. 1.
MeHneneeBa, MCHONB3Yysl MOHATHS «S-, pP-, d-2JEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHe
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHWMHYECKHUX 3JEMEHTOB U UX
COEMHEHUH Mo nepuoaaM u rpynnam [lepuoanyueckoil cucteMbl XUMUYECKHX AnemeHnToB [1. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapakTepU30BaTh (OMHUCHIBaTh) OOIIME XUMHYECKHE
CBOMCTBAa HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIAcCOB, IOATBEPXkAATH CYILIECTBOBAHUE
TCHETHYECKOM CBA3M MEXKIy HEOPraHMYECKMMH BEIECTBAMU C IIOMOIUBIO ypPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

Cc(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIUPOBATh XMMHUYECKHE PEAKLUU IO Pa3IMYHbIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolx BEIIEeCTB, TEIUIOBOMY 3((deKTy peaxium,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH peaKI1K, yUYaCTHIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHM COCTABIISATh YPAaBHEHUS PEAKIMNA PA3IMYHBIX THIIOB, MTOJIHBIC
U COKpAIllEHHbIC YPaBHEHUS PEAKLMHA MOHHOTO OOMEHA, YUMTBIBAsl YCJIOBUS, NPH KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;



c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH PEAKIUHU, MOATBEP)KIAIONINE KauyeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHUYECKUX BEIIECTB, pACMO3HABATH OMBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeICTBOM COCTaBJICHHS 3JIEKTPOHHOr0 OanaHca ITUX PeaKIuii;

c(OpPMHUPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIH OT
pa3nUYHbIX (AKTOPOB; XapakTep CMEUIEHUS XMMHMYECKOTO DPABHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3neiicTeus (mpunuun Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh XHUMHYECKHE IIPOLECCHI, JIeKallhue B
OCHOBE IMTPOMBIIIJICHHOTO MOJYYSHHsI CEpPHOW KHUCIOTHI, aMMHaKa, a Takxke cHopMHpOBAaHHOCTH
IpeCTaBlIeHU 00 OOIMIMX HAy4YHBIX MPHUHIMIAX M KOJOTHYECKUX MpoOIeMax XMUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAaHUEM TOHATHUS
«MaccoBasi 0N BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa razoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEaKIMHM BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IPEBPALICHUS U COXPAaHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHMI COOJIOAATH MpaBHUiia MOJIb30BAHUS XUMHUYECKOW MOCYIOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KE MpaBUia 0OPAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIHUSMH IO BBITTOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT
(paznmokeHUEe TEPOKCHIA BOAOPOAA B MPHCYTCTBUHM KaTalM3aTopa, OMPEIEICHHE CPEIbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PAa3INYHBIX (PAKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMU, peaklud HOHHOrO OOMEHa, Ka4eCTBEHHBIC pPEaKIUHh Ha
cynbdar-, kapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS, PEIlIeHHEe SKCIIEPUMEHTAIbHbIX
3amady mo temaM «Meramiey U «HemeTamnel») B COOTBETCTBHHM C MPaBHJIAMH TEXHUKHU
0e30macHOCTH TIpH 0OpaICHUH C BEIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3yNbTaThl XMMHUYECKOTO JKCIIepUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBaTH BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYHO HH(OpMAIHIO,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOM KOMMyHHUKauuu, MHTepHET u
JIPYTHUX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh TMpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEICHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IENSIX COXPAHECHUS CBOETO 3/I0POBBS U
OKPYXaIoIel TPUPOIHON CpeJbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA KUBBIE OpPraHU3MBbI
onpeAenEéHHBIX BEUIECTB, TOHUMAasi cMbICT mokasarens [1JIK, moscHITh Ha mpuMepax CrocoObl
YMEHBIIIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsE 00YYaOIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE MPUMEHSTH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHUIA;

JUISE  CIICTIBIX H  CJA0OBUASIIMX OOydYaIOMIUXCS: YMEHHE WCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHnuit JI. bpaiins ais 3anucu XuMudeckux GopMyIr.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koan4yecTBo 4acoB

HanmeHoBaHMe pa3aesioB U TeM

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne /m NPOrpamMmbl Bcero ;(;;OTTT:HLHI% E;)ﬁz::;gmemne o0pa3oBaTejbHbIE pecypchl

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4eCKOM XUMHH
[Ipenmer oprannueckoit xumun. Teopus

1.1 CTPOCHHUS OPTAaHUYECKUX COCAMHEHUH A. 3 https://resh.edu.ru/subject/29/10/
M. bytneposa

Hroro no pazgeny 3

Pasznea 2. YriieBoaopoasbl

2.1 [IpenenbHbIC YTIAEBOAOPOABI — AJTKAHBI 2 https://resh.edu.ru/subject/29/10/

2.2 HenpezenbHEIC yrICBONOPOAEL: ANKCHEL, 6 1 https://resh.edu.ru/subject/29/10/
aJIKaAUCHBI, aJIKMHBI

23 ApomaTHyeCcKHe YTIEBOAOPOIbI 2 https://resh.edu.ru/subject/29/10/

2.4 Ef‘;gggﬁ;éifgmm‘“ YHICBOIOPOOE H 3 1 https://resh.edu.ru/subject/29/10/

Nroro no pazgeny 13

Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHN s

3.1 Criuptel. @enon 3 https://resh.edu.ru/subject/29/10/

3.2 Abaeruiipl. KapOoHOBbIE KHCTOTEL 7 1 https://resh.edu.ru/subject/29/10/
Crnoxuble 3¢upsl

3.3 VYrineBoasl 3 1 https://resh.edu.ru/subject/29/10/

Nroro no pazgeny 13

Pasnen 4. A3oTconepxainne opraHudeckne coeIMHeHus1

4.1 ‘ AMUHBI. AMUHOKHUCIOTHI. benku 3 ‘ https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 3

Pa3zgea S. BbicOKOMOJIEKYJ/ISIDHBIE COeIMHEHUS

5.1 ‘ [Tnactmaccel. Kayuayku. Bonokna 2 ‘ https://resh.edu.ru/subject/29/10/
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Hroro no pazneny

2

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 34 2 2
11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM ugposbie
Ne i/ — pasi Beero KonTpoabubie IlpakTuueckue f)lép(g:m ar e.])ILHLI e
padoThI padoThI pecypes
Pa3nea 1. Teopernueckue 0CHOBbI XMMHMH
Crpoenue atoMoB. [lepuonnueckuii 3aK0H 1
1.1 [Tepuonuueckas cucTeMa XUMHYECKHUX 3
anemeHToB /I. 1. Menaeneesa
12 Crtpoenue BemniecTBa. MHOrooOpasue 4
BELIECTB
1.3 XUMHYECKUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Merabl 6 1
2.2 Hewmeramnsl 9 1 1
73 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX )
BELIECTB
Hroro no pazneny 17
Pasznen 3. Xumus v :Ku3Hb
3.1 ‘ XuUMHA U KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

wn Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThl

IIpakTHyeckue
padoThl

Jlara
U3y4YeHUSs

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE pecypchl

[Ipenmer opraHn4eckoi XUMHH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE

https://resh.edu.ru/subject/29/10/

Teopus cTpoeHUst OpraHUYEeCKUX
2 coenunenuit A. M. bytneposa, e€
OCHOBHBIE MOJIOKECHHUSI

https://resh.edu.ru/subject/29/10/

[IpencraBienue o kinaccupuKaun
opraHuyeckux BeuiectB. Homenkiarypa

3 1 https://resh.edu.ru/subject/29/10/
(cucremaTudeckas) U TpUBHUAIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

4 AJIicanbL: coCTaB 1 CTPOCHHE, 1 https://resh.edu.ru/subject/29/10/
TOMOJIOTUYCCKHUHU P

5 Meran u oTan — npocrefiume 1 https://resh.edu.ru/subject/29/10/
NPEICTaBUTEINN AJTKAHOB

6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 https://resh.edu.ru/subject/29/10/

7 JTUICH H IPOMIHJICH — MPOCTEHIINC 1 https://resh.edu.ru/subject/29/10/
MPEACTAaBUTCIIN AJIKCHOB
[IpaxkTuueckas padora Ne 1.

8 «ITonyueHue >THIEHA U U3YUYEHHUE €TI0 1 1

CBOWCTB»

Ankanuensl. byranguen-1,3 u
9 metunoytanuen-1,3. [lomyuenue
CHUHTETUYECKOI0 KaydyKa U pe3uHbI

https://resh.edu.ru/subject/29/10/

AJKHMHEBI: COCTaB U 0COOECHHOCTH
CTpOGHI/ISI, I‘OMO.HOI‘I/I‘IGCKI/Iﬁ pﬂl[.
AllEeTUIEH — NPOCTEUIIHI
npeaACTaBUTC/Ib AJIKMHOB

10

https://resh.edu.ru/subject/29/10/
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11

BBI‘-II/ICJIGHI/ISI 10 ypaBHeHI/IIO
XUMHYECKOW peakiuu

https://resh.edu.ru/subject/29/10/

12

ApeHbl: 6eH30J1 U TOJTyOJI. TOKCHYHOCTH
apeHoB

https://resh.edu.ru/subject/29/10/

13

I'eneTnyeckas cBsi3b yIiI€BOJOPOAOB,
IPUHAJISKAIINX K Pa3IMYHbIM KJlaccaM

https://resh.edu.ru/subject/29/10/

14

[IpupoaHbie ICTOYHUKH
yIJI€BOAOPOAOB: IPUPOAHBIH ra3 u
MONYyTHBIC He(TSHBIC Ta3bl, HEPTh U
IPOAYKTHI €€ mepepaboTKu

https://resh.edu.ru/subject/29/10/

15

[IpuponHbIE HCTOUHUKU
YIJI€BOAOPOAOB: IPUPOAHBIM ra3 u
NOITyTHEIE HETSHBIE ra3bl, HeYTH U
MPOJIYKTHI €€ mepepadOTKH

https://resh.edu.ru/subject/29/10/

16

KonTtponpHast pabota o pazueny
«YTIIeBOAOPOABD)

17

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
MeTaHoJI U 3TaHo. BoopoaHas cBs3b

https://resh.edu.ru/subject/29/10/

18

MHOroaTroMHBbIE CIIUPTHL:
STWJICHIJIMKOJIb U ITIMLIEPUH

https://resh.edu.ru/subject/29/10/

19

DEHO: CTPOEHUE MOJIEKYJIbI,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
pUMEHEHUE

https://resh.edu.ru/subject/29/10/

20

Anpaeruasl: GopmManbaeTUI U
areTaapaerun. AeToH

https://resh.edu.ru/subject/29/10/

21

OIHOOCHOBHBIE IIPENIETBHBIE
KapOOHOBBIE KHUCIIOTHI: MypaBbHHAs U
YKCyCHas

https://resh.edu.ru/subject/29/10/

22

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

23

CTeapI/IHOBaSI 1 OJICMHOBas KHMCJIOTHI,
KaK IMPEACTAaBUTECIN BBICIIINUX

https://resh.edu.ru/subject/29/10/
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KapOOHOBBIX KHUCIIOT

MBpL1a Kak cOJId BBICHIMX KapOOHOBBIX

24 N 1 https://resh.edu.ru/subject/29/10/
KHCJIOT, HX MOIOIIEe JIEHCTBHE
CrnoxHbIe 3(DUPBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ 'uapomnu3 1 https://resh.edu.ru/subject/29/10/
CJIOKHBIX 3(pUpOB

26 JKHpEL: TUAIpOIIN3, IPUMEHEHHE, 1 https://resh.edu.ru/subject/29/10/
Ouosornyeckas posb KHPOB
YTeBobl: COCTaB, KiacCH(pHUKAIIUS.

27 Baxneiimme npeacTaBUTeNu: TIIFOKO3a, 1 https://resh.edu.ru/subject/29/10/
¢dpykTo3a, caxaposa

28 Kpaxman u nesuonosa kax npupojwbie 1 https://resh.edu.ru/subject/29/10/
TIOJTMEPBI
KonTtponbHast pabota o pazueny

29 «Kucnopoacoaepaiine opraHudecKue 1
COEIUHEHUS»

30 AMWHBL: METHIIAMHUH U AHUIUH 1 https://resh.edu.ru/subject/29/10/
AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC

31 OpTraHWYECKUE COCAMHEHUS, UX 1 https://resh.edu.ru/subject/29/10/
onosiornueckoe 3Hauenue. Ilermruanl

32 bekm Kak mpupoHbIe 1 https://resh.edu.ru/subject/29/10/
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OCHOBHEIC IIOHATHS XMMHH . 1 https://resh.edu.ru/subject/29/10/
BBICOKOMOJICKYJISIPHBIX COCTMHECHUH
OCHOBHEBIE METOIBI CHHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH. 1 https://resh.edu.ru/subject/29/10/
[TracTMacchl, KayqyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3y4YeHUS

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMUYECKUN PTIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTryparus aTOMOB

ITepuonnueckuii 3axoH u [lepuognueckas
CHCTEeMa XUMMHYEeCKuX daeMeHToB JI. 1.
Menpeneesa, X CBSI3b C COBPEMEHHOM TEOpUEH
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHNYCCKUX 3JICMCHTOB U UX COGI[I/IHGHI/Iﬁ 110
TpyIIaM U repruoaaM. 3HauCHUE
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux 3nmemenToB /.M. Menaeneena B
pa3BUTHH HAyKU

CtpoeHue BeliecTBa. XUMUYECKas CBSI3b, €€
BUAbBI; MCXaHU3MbI O6p3.30BaHI/I$I KOBaﬂeHTHOﬁ
cBsi3u. BogopoaHas cBsizb

BaneHTHOCTB. DJIEKTPOOTPUIIATETBHOCTD.
Crenenb okucienus. Benjecrsa MoJeKyJIIpHOTO
U HEMOJIEKYJIIPHOTO CTPOEHUS

[TonsTne o nucnepcHbIX cucteMax. MicTuHHBIE 1
KOJUIOUIHBIE pacTBOPHL. MaccoBast 10Jis
BEIIIECTBA B PACTBOPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeIUMHEHUN. [ eHeTnueckas
CBSA3b HEOPraHUYECKHUX BEIECTB, Pa3IUYHbIX
KJIaCCOB

Knaccudukanuss XMMHUYeCKHX PEaKIIUii B
HEOPraHWYECKOM M OPraHUYECKON XUMUU.




3aKOH COXpaHEHMsI MACChI BEILIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAICHUS] SHEPTUU MPU
XUMHUYECKHUX PeaKlusiX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE pABHOBECHE

10

[Tpaktuueckas padota Ne 1. « Bnustaue
pa3TUYHBIX (PAKTOPOB HA CKOPOCTH XUMUYECKOM
peakuum»

11

DINIeKTpoUTHYECKas aAucconuanus. [lonarue o
BOZIOpOAHOM Moka3zatene (pH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OpI‘aHI/I‘IeCKI/IX 148 HGOpI‘aHI/I‘-IeCKI/IX BCIICCTB

12

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIC pCaKkmuu.
[TonsiTrie 00 3MEKTPONIK3€E PacIIaBOB U
pacTBOPOB COJIEH

13

KontponbHas pabota 1o pasaeiy
«TeOpeTI/I‘IeCKHe OCHOBBI XUMHUN»

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHCTEME XMMHYECKHUX deMeHToB J[. 1.
MeHnpeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mume ¢puznueckre CBOMCTBAa METANIOB

15

CruiaBbl METAIIIOB. DJIEKTPOXUMUYECKUN PSJT
HaIPsHKEHUN METaJlIoB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAIJIOB
(HaTpwii, KA, KAJIBIMK, MAarHUN, aJTFOMUHHN )
U UX COCTUHEHUN

17

XUMUYECKUE CBOWCTBA XpOMa, MEAU U UX
COCTMHEHNN

18

XuMHUYeCKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTMHEHNN

19

[Ipaktrueckas padota Ne 2. "Pemenne
OKCIICPUMCHTAJIBHLBIX 3a14a4 I10 TCMC




«Metame»"

20

Hewmeramnsl, ux nonoxenue B [lepruonnueckon
CHCTEME XUMHYECKHUX deMeHToB JI. 1.
MeHnzeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB

21

®dur3nyecKue CBOMCTBA HEMETAIIOB.
ANOTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

22

XHUMHUYECKUE CBOMCTBA IAJIOTCHOB, CEPBI U UX
COCTMHEHNN

23

XUMHYECKHEe CBOMCTBA a30Ta, hocodpa u ux
COEMHEHUI

24

XUMHUYECKUE CBOMCTBA yIJIepoa, KPEMHUS U UX
COEMHEHUI

25

[IpuMeHeHre Ba)KHEMIIMX HEMETAJUIOB U UX
COECTMHEHNN

26

O0001eHne 1 cUcTEMATU3aLMs 3HAHUN 110 TEME
«Hemeramb. Beruucnenus 1o ypaBHEHUSAM
XUMUYECKUX PEAKIHUNA U TEPMOXUMHUUYECKHE
pacuérsl

27

[Ipaktuueckas padora Ne 3. «Pemenue
9KCTIIEPUMEHTAIBHBIX 3374 110 TEMe
"HemeTtamist"»

28

KonTponpHas padora o temam «MeTarmishy u
«Hemeramibn

29

Heoprannueckue u opraHU4ecKrue KUCIOTHI.
Heopranuueckue u opraHndecKkue OCHOBaHUS

30

AMdoTepHbIE HEOPTraHUIECKHE U OPTaHUYECKHE
coenquHeHus. [ eHeTnyeckas CBsI3b
HEOPraHWYECKUX M OPTaHUYECKUX BEILIECTB

31

Ponp xuMmuu B 00ecIieueHUH KO0 HUSCKOI,
JHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH,
Pa3BUTHU MEIUITUHBI




[IpencraBnenust 06 00X HAYYHBIX PUHIIMAIIAX

32 MIPOMBIIICHHOTO MOJYyYeHUST BAXKHEHIITNX 1
BELIECTB

33 | YenoBek B MUpE BEUIECTB U MAaTEPHUAIIOB 1

34 | XuMmus u 310pOBBE UEIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA
Yuebnuk «Xumus. bazoserit yposenby» 10 kiacc, aBropsl: ['abpuensa O.C., Octpoymon N.T'.,
CnanxoB C.A.; u3narensctBo «IIpocsemenne» Mocksa

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJIA
Astopsl: ['abpuensan O.C., OctpoymoB W.T'., CnankoB C.A. «Ypoku xumuu B 10 kiacce.
bazoBsrii ypoBeHb. MeTomnueckoe mocoduey; n3narenbctBo «lIpocBemenne» MockBa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCbBI CETU UHTEPHET
Ennnas xomnexius LIOP(school-collection.edu.ru)

Komnekuus Ha caiite ®LIOP (http://fcior.edu.ru)

https://resh.edu.ru



http://fcior.edu.ru/
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