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[IporpaMmmMa MO XMMHM Ha YpPOBHE CpeIHETrO oO0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoit deneparumny,
TpeOoBaHUN K pe3ylbTaTaM OCBOeHHs (enepanbHOil 00pa3oBaTeNbHOM MPOrpaMMbl CpPEIHEro OOIIEero
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaqbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npernonaBanusi yueOHOTO MpeamMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit denepaiinu, peaqu3ylOIIUX OCHOBHBIE 00pa3oBaTeNbHBIC POTPAMMBI, U
OCHOBHBIX TosioxkeHu# «Ctparterun pa3BuTusi Bocriutanust B Poccuiickoin @enepanuu Ha nepuoa g0 2025
rona» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl [0 XUMHUH, K OINpeAeNeHHI0 oOIIel cTpareruu
oOyueHusi, BOCIUTAHUS U Pa3BUTHUSI O0y4aIOMIMXCS CpelCcTBaMU ydeOHOro mpeamera «Xumus» ang 10-11
KJJaccoB Ha 0a30BOM ypOBHE COCTaBWIM  KOHIentyainpHble mojoxenus PIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIEJeH, COAEp)KaHMs, pEe3yJlbTaToB OO0y4deHHs U TpeOOBaHUH K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMmuyeckoe 00pazoBaHHE, IOJTy4aeMOE€ BBITYCKHHKaMU oO0IIe00pa30BaTeIbHON OpraHu3alum,
SIBJIETCS. HEOTHEMJIEMON YacCThIO0 UX 00pa30BaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM 3TAllOM pealu3aluu Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPUCYIIMX IEJIOCTHOM cucTemMe
XUMHUYECKOT0 00pa3oBaHMs. OTH IEHHOCTH KacaroTCs IO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUS U OOIIEH KyIbTYpbl YelOBEKa, a TakKKe JKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JI0OPOBBIO M MIPUPOJHON cpene. Peammsyercss xumudeckoe oOpa3oBaHue 00yJarOUINXCs Ha YPOBHE
cpeanero oOmiero oOpa3oBaHUsl CPEIACTBAMHU y4EOHOTO mpenMeTa «XHUMHs», COACpKaHUEe M IOCTPOSHUE
KOTOpPOTO OIpeAeNeHbl B MPOrpaMMe MO XMUMHUU C Y4€TOM creuu(uky HaykKu XUMHH, €€ 3HaueHUs B
MO3HAHUM MPUPOABI U B MaTePHAIbHOMN JKU3HHU OOIECTBA, a TAaKXKe C YUETOM OOIIMX Iiesiel U MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI cpenHero ooumiero obpasoBanust B Poccuiickoii
denepanuu.

XuMHs Kak dJEMEHT CHCTEMbl €CTECTBEHHBIX HayK HrpaeT ocoOyl pojib B COBpPEMEHHOH
IUBWIN3ALMU, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCUT CBOM BKJaa B
(GbopMHpOBaHHE pALMOHAIBHOTO HAYYHOTO MBIIJIEHUS, B CO3JaHHE IIEJIOCTHOIO IMpeAcTaBiIeHUs 00
OKpPY)KaIOIlleM MHUpE KaK O €IMHCTBE MPUPOJbl U YeNOoBeKa, KOTOpoe (OpMUPYETCS B XMMHH Ha OCHOBE
MIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MHUpPA, OCO3HAHMS B3aMMOCBSA3M MEXAY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMOJEHCTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja HEOTHEMIIEMOM 4acThiO
MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJa U JKU3HHM KaKIOro 4ieHa oOlIecTBa.
CoBpeMeHHass XMMUS KaKk HayKa CO3MJlaTeNIbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pelieHHe
r00aNbHBIX MPOOJeM YCTOWYMBOIO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MHIIEBOH,
HKOJIOTMUYECKOM 0€3011acCHOCTH U OXPAHBI 3710POBbSL.

B coorBercTBHU ¢ OOmMMMU IEISMUA W TPHHIMIIAME CPEIHETO 001mero oOpa3oBaHHs COAEpKaHUE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIil YpOBEHb M3YyUEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYyYaromMXcsi, HEOOXOAUMYIO UM JJIsi BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisOIUMHU TIpeIMeTa «XUMUS» SBISAIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas 1 HeopraHuyeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN MO0 HEOPTaHWYECKOW XUMHHM (C BKJIIOUEHUEM 3HAHUH K3 oOIIell XuMum) u
oprannyeckoil xumun. dopMupoBaHre AAHHON CHUCTEMbl 3HAHUM MpPHU M3YyUYEHUU IpeaMeTa oOecreunBaeT
BO3MOYKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHITUH, 3aKOHOB U TEOPHA
XHMUU.

Crtpykrypa conmepkanus KypcoB — «Opranudeckas xumus» U «OOmas U HeopraHudeckas: XUMHUs»
chopMUpOBaHa B MporpaMMme 0 XMMUU Ha OCHOBE CHUCTEMHOT0 MOJIX0/a K U3yYeHHUI0 yueOHOro MaTrepuaa
u 00ycJOBJIeHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUNW Ha ONPEIENEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpPraHMYeCKOH XMMHUHU BEIIECTBA PAaCCMATPUBAIOTCS HAa YPOBHE KIIACCHYECKOMH



TEOPHUU CTPOCHHS OPraHUYECKUX COCIMHEHUM, a TAaKK€ HAa YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX
IPEJCTAaBICHUN O CTpoeHUH BenlecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BEIIECTBaX AAIOTCA B Pa3BUTHH —
OT YIJIEBOJOPOIOB JO CIIOKHBIX OMOJOTMYECKH aKTHBHBIX COCIUHEHHH. B Kypce opraHmueckoil Xumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIbHBIC
IIPEJCTABICHU O XUMHUUYECKOW CBA3M, KIACCHU(UMKALMOHHBIX NPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, 0 XMMUYECKOM peaKLuy.

[To HOBBIM yTJIOM 3peHUs B IpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS PacCMATPUBACTCS M3YUCHHBIM Ha
YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUS TEOPETUUYCCKUN Marepuan U (HaKTOJIOTUYECKUE CBEACHUS O
BEIIECTBAX W XMMHYECKOH peakiuu. Tak, B 4yacTHOCTH, B Kypce «OOmias M HeopraHW4yecKas XUMMsD)
o0yJaroImuMCsl  IIPEJOCTaBIAETCS BO3MOYKHOCTb OCO3HATh 3HAYCHHME IEPHOAMYECKOrO 3aKOHAa C
OO0IIETEOPETUYECKUX M METOJIOJIOTUYECKUX TO3UIHUH, IIIy0Ke MOHATh UCTOPHUECKOE M3MEHEHHE (DYyHKITHIA
ATOTO 3aKOHA — OT 00001IAIoIIEeH 10 00BICHAIONMIEH U TIPOTHO3UP YIOMIEH.

Envnas cucrema 3HaHMH O Ba)KHEHWINUX BEIECTBAaX, WX COCTaBe, CTPOCHMM, CBOMCTBaX H
IIPUMEHEHUH, a TaKKE€ O XHMUYECKUX PpEaKUMsIX, HUX CYIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHMS
nomnonHsierca B Kypcax 10 m 11 kmaccoB 3neMeHTaMH COAEpIKAHUSI, UMEIOUIUMH KYJIbTYPOJIOTHYECKUN U
MIPUKJIAJHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBS3M XUMHMHU C JPYTHUMU HayKaMH,
pacKkpbIBaloT €€ pojb B II03HABATEIbHON M NPAKTUYECKOH JEsATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTaHHUIO YB)KEHUS K MPOLIECCY TBOPUECTBA B 00JACTU TEOPUM U MPAKTUUYECKUX MPUIOKEHUH XUMMUH,
MIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIJIeMax, CBI3aHHBIX
C XMMHEH, KPUTUIECKH OCMBICIUBATh MH(POPMAIIMIO U MPUMEHATH €€ IS TMOMOIHEHHs 3HAHUN, PEUICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HMCCIEI0BATENbCKUX 3a1ad. B menom conepxkaHue yuyeOHOTO
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OpHUEHTHPOBAHO Ha (opMupoBaHHE y OOy4arolIuXcs
MHUPOBO33PEHYECKON OCHOBBI /ISl TOHUMaHHUA (PUIOCOPCKUX WAeH, TAKMX KaK: MaTEepUAIBHOE €IHHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM,
MI0O3HABAEMOCTh MPUPOJHBIX SBJICHUN MYTEM JKCIEPUMEHTAa U PEUICHMs] IPOTUBOPEUYMI MEXIYy HOBBIMU
dakTaMM M TEOPETUUYECKUMH MPEANOChIIIKAMH, OCO3HAaHHUE POJIM XUMHMHU B PELIEHUH HKOJIOTHYECKUX
npo0JieM, a TaKkKe MpodsieM cOepeKeHHs SFHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U
MaTepUasoB.

B mnaHe pemieHus 3amad BOCHIUTAHMS, PasBUTHS M COLMAIM3ALMU OOYyYaroIUMXCs IPHUHATHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K OIPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA MIPELyCMaTPUBAOT
(GbopMHpOBaHNE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI, UMEIOINX 0a30BO€ 3HAYEHME JUISl Pa3IMUYHbBIX BHUJIOB
NEeSTeNIbHOCTH: pelleHusl MpoOjeM, MOUCKa, aHaiu3a M 00paboTKM HHQOpMAIUH, HEOOXOIWMBIX IS
NpUOOPETEHUS ONBITAa MPAKTUUYECKON U MCCIeI0BaTEIbCKON JESITeIbHOCTH, 3aHUMAIOIIEH Ba’KHOE MECTO B
MTO3HAHUU XUMUH.

B npakTtuke npenosaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOTO O0IIEr0 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHHS, NMPH ONPEIEIECHUU COJAEP>KATEIbHON XapaKTepUCTUKU Iiesield H3ydeHUus
npeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOW 3HAYMMOCTH TPATUIMOHHO MPHU3HAETCA (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM JeATEIbHOCTH YelloBeKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOW TOYKH 3PEHMS TAaKOW MOAXOd K
OTIpe/ICTICHUIO 1eNIel U3YUeHHUs MTpeIMEeTa SIBJISIETCS BIIOJIHE OMPAaBJIaHHBIM.

CornacHo JaHHOM TOUYKE 3pEHMs TJIABHBIMU IIENISIMH M3Y4EHHUs MpeaMeTa «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

* ¢dopMHpPOBAHHE CHCTEMBbl XHMHYECKHX 3HAHUW KaK Ba)KHEHIIEH COCTaBIISIONIEH €CTECTBEHHO-
HAy4YHOU KapTHHBI MUPa, B OCHOBE KOTOPOI1 JIeXKaT KIFOUEBbIE MOHATHS, PyHIaMEHTAIbHbIE 3aKOHbBI
U TEOPUM XHMHM, OCBOEHHUE SI3blKa HAYKH, YCBOCHME U IIOHMMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHUIT MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHME C HUCTOpUEH UX pa3BUTHSA H
CTaHOBJICHUS;

* (opMHUpPOBaHME U PAa3BUTUE NPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHMS BELIECTB U XMMUYECKUX
peakiuii, HEOOXOOUMBIX Ui NPUOOPETEeHHs] YMEHUH OPHEHTHPOBATHCA B MHPE BELIECTB U
XUMHUUYECKUX SIBJICHUM, UMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKOMN U NTOBCEIHEBHOM JKU3HY;



* pa3BUTHE YMEHHH M CIIOCOOOB MAEATENBHOCTH, CBSI3aHHBIX C HAOIMIONCHHEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHIEM MPaBIIT 0€301TaCHOT0 00OpaIeHUs C BEIIECTBAMH.

Hapsiny ¢ aTuMm, comepkarenbHasi XapaKTepHCTHKA LIeJel U 3aad U3y4eHHs IpeaMeTa B IporpaMmme
0 XUMHHN YTOUHCHA U CKOPPCKTHUPOBaHa B COOTBCTCTBHUH C HOBBIMH IMPHUOPUTCTAMHU B CUCTECMC CPCAHETO
obmero oOpa3oBanus. CerofHs B NPENOJaBaHUM XUMHM B OOJBIICH CTENEHH OTAAETCS NPEAIOYTCHHE
NPAaKTHYECKOH KOMIIOHEHTE COAEp)KaHMs OOydYeHHs, OPHUEHTHPOBAHHOW Ha IIOATOTOBKY BBITyCKHUKA
001meo0pa3oBaTeNIbHOM ~ OpraHM3alyy, BJIAJCIOMIET0 HE HAO0OpOM 3HaHWH, a (QYHKIHMOHAIBHOM
rpaMOTHOCTBIO, TO CCTb CHOCOGaMI/I U YMCHHUSMHU AKTHUBHOI'O ITOJIYYCHHA 3HAHUH U MNPpUMCHCHUA HX B
peaNbHOM )KU3HU JUIS PEIICHHUS MPAKTHYECKUX 3a1ad.

B cBs3u ¢ 3TUM npu u3ydeHuu npeamera «XUMUs» TOMUHHPYIOIIee 3HAYCHNE MPHOOPETAIOT TaKHe
LEJIU 1 3a]1a4H, KaK:

ajanTanus OOYYaloUIMXCS K YCIOBUSAM JIHHAMUYHO DPAa3BUBAIOIIErocs MHUpa, (OpMHUpPOBAHHE
MHTEIUICKTYaJbHO  pPA3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHMIO,  COTPYJHHYECTBY,
CaMOCTOSITENIbHOMY TPHHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BCIICCTBAMH U UX IIPUMCHCHHUCM;

dbopMupoBaHHE y OOYYAIOMIMXCS KIIFOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUH), WMEIONINX
YHUBEpCAJIbHOE 3HAYEHHUE JISl PA3IMUYHBIX BUIOB JIESATEIBHOCTH: PELICHUS MPOOJeM, MOKMCKA, aHAU3a U
00paboTku HMHPOPMAIMK, HEOOXOAMMBIX JUIS MPHUOOPETEHUS OIbITa AEATENBHOCTH, KOTOpas 3aHUMAaeT
BXHOE MECTO B NO3HAHWU XUMHH, a TAKXKE JUISI OLEHKH C TO3HMIUN SKOJOTUYECKOH Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOIECCOB HA OPTaHU3M YeI0BEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTYAIBHBIX M  TBOPYECKUX CIIOCOOHOCTEH
00y4Jaromuxcs: CrocOOHOCTH CaMOCTOSITEIbHO NPUOOPETaTh HOBBIE 3HAHUS [0 XUMHU B COOTBETCTBUH C
KHN3HCHHBIMHU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPCMCHHBIC I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOIMU AJId IIOMCKa U
aHaJIn3a yueOHOW U HayYHO-MOMYJISIPHON HH(POPMAIIMK XUMHUYECKOTO COIEP KAHMUS;

¢dbopMHupoBaHHE U pa3BUTHE Yy OOYYAIOUIMXCA AaCCOLMATHBHOIO U JIOTHYECKOTO MBIIIJICHHUS,
HaOJI0AaTeNbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YacCTHOCTH, IPH
ITAaHUPOBAHUHN U IPOBCACHUN XUMHUUYCCKOI'O SKCIICPUMEHTA,

BOCIUTaHHE Yy OOydaroImMXcsi YOexJAEHHOCTH B T'YMAaHHUCTHUYECKOW HAINPaBIEHHOCTH XHUMUH, €€
BXHON pOJM B pPEUICHUH TJI00aNbHBIX MPOOJEM palMOHAIBHOIO MPHUPOIONOIb30BAHUS, MOMOJIHEHHS
HHEPreTUYECKUX PECYpPCOB U COXPAHEHUs TPUPOJHOIO PaBHOBECHS, OCO3HAHMSI HEOOXOMMOCTH OepeXHOTO
OTHOIICHHUA K MPUPOJAC U CBOCMY 3J10POBbBIO, 4 TAKIKEC HpI/IO6peT€HI/I5[ OIlbITa MCITIOJIB30BaHUA ITOJYYCHHBIX
3HAaHUH JJI IIPUHATUS TPAMOTHBIX peHIeHI/II\/JI B CUTyallUsX, CBA3aHHBIX C XUMUYCCKUMU SABJICHUAMU.

B yueOHOM mutane cpenHero obuiero oOpa3oBaHUS MpeaMeT «XHUMHus» 0a30BOr0 ypOBHS BXOJIUT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HAYUHbIE TPEIMEThI».

OOmiee Ymciio 9acoB, OTBEAEHHBIX UISI M3yYCHHS XUMHUH, Ha 0a30BOM YPOBHE CPEIHETO OOIIEero
oOpa3zoBanusi, cocTtaBiseT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 yac B
HEJISIIO).

COJAEP/KAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

[IpenMer OpraHMYeCKOM XUMHUHU: €€ BO3HHKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IOJyYEHUH HOBBIX
BEUIECTB M MaTepuayioB. Teopus CTpOEHMs OpraHuyecKkux coeauHeHui A. M. ByriepoBa, €€ oCHOBHbIE
noyoxkeHus. CTpyKTypHbIe (POpMYIIbI OPraHUYeCKUX BemecTB. ['omomorus, nzomepusi. XuMu4eckas CBs3b B
OPraHUYECKUX COCAVHECHUAX — ONMHAPHBIC U KPATHBIEC CBS3U.



IIpencraBnenne o KiIacCMpUKALMM OpraHUYECKUX BemecTB. HomeHkiaTypa oOpraHMYecKux
COeIMHEHUH (cucremMaThyeckas) M TPUBUAIbHBIE HA3BAHUSA BAXKHEMIINX IpEACTaBUTENCH KJIaccoB
OpPraHMYECKUX BEILECTB.

DKcIepUMEHTAIbHBIE METO/IbI U3yYeHHs BEUIECTB U UX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu
OpPraHMYECKUX BEILECTB U MAaT€pHAlaMU Ha UX OCHOBE, MOJAEIUPOBAHUE MOJIEKYJ OPraHUYECKUX BELIECTB,
HaOJII0IeHWe M ONKCaHWE JAEMOHCTPALMOHHBIX OIBITOB IO IPEBPAILEHUI0 OPraHUYECKUX BEILECTB IPH
HarpeBaHuu (IJIaBlieHUE, OOYTIIMBaHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUN pAx. MeTaH M 3TaH — IPOCTEHIINE IPEACTABUTEIN
aJIKAaHOB: (PU3MYECKHE U XMMHUECKUE CBOWCTBA (peakluy 3aMEIleHHs] U TOPEHUs ), HAXOXKIEHUE B IPUPO/IE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBl: cOCTaB U CTPOEHHE, TI'OMOJIOTMUECKMH psA. OTWIEH W NPONWIEH — HpocTeiliune
NPEJICTaBUTENIN  AJKEHOB:  (U3MuYecKMe W  XUMHYECKHMEe CBOiicTBa  (peakuuu  TUAPUPOBAHMUA,
raJJOreHUPOBAHUS, TUApATALlUH, OKUCIECHHS U TIOJTMMEPU3alliu ), MOJydeHHUEe U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 um merunOyranauen-1,3: crpoeHue, BaXHEWIINE XUMHUYECKHE CBOHCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

ANKHMHBI: cOCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJOIMYECKMH psala. ALETWIeH — NpocTediuit
IIPEJCTaBUTEIb AJIKHHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA (peaKkiMy rMIpUpPOBaHUS,
raJlor€HUPOBAHNUS, TUIpaTallii, TOPEHNUS ), TOTYYEHHE U IPUMEHEHUE.

Apensl. benzon: cocra, crpoeHue, GU3NIECKHE U XUMHUECKUE CBOMCTBA (PEaKIMHU TaloreHUPOBAHHS
U HUTPOBAHM), MOJyY€HUE U TNpUMEHeHue. Tonyon: cocmas, cmpoenue, @uauyecKue u XumuyecKue
ceolicmea (peakyuu 2ai02eHUuposanus U HUMpoOBanus), noayuyeHue u npumeneHnue. TOKCUYHOCTh apeHOB.
I'enernueckas CBSA3b MEXAY YIJIEBOJOPOIaMU, IPUHAUIEKAIIUMHU K Pa3IMUHbIM KJIaccaM.

[IpupoaHble UCTOUHUKH YTiaeBO0poAoB. IIpuponHselil ra3 u nonyrHele HedTaHbIe ra3sl. Hedth u eé
npoucxoxaeHne. CrnocoObl mepepaboTKH HEPTU: MEPEeroHKa, KPEeKUHI (TEePMHUYECKUH, KaTaJUTHYECKUi),
nuposn3. [IpoaykTel mepepaboTku HedTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
YTOJIb ¥ TIPOJIYKTHI €r0 MepepadoTKH.

DKcrepuMEHTANIbHbIE METO/bl M3YYEHMsI BEIIECTB M MX MpEBpallleHui: 03HaKOMIJIEHHE ¢ 00pasliaMu
[IacT™MacC, KaydykKoB U pe3uHbl, Komnekuuu «HedTb» u  «Yroiab», MOJEIHPOBAHUE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOT€HONPOU3BOAHBIX, MPOBEIEHUE NPAKTUYECKOW paloThl: MOJy4YeHHE STHIIEHA U
W3YyYEHHUE €ro CBOMCTB.

Pacu€tnble 3anaun.

Bbluuciienuss 1Mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOJHOTO
BEIIEeCTBA WJIM MPOAYKTAa PEAKIHMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HMCXOJTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenensHble OJHOATOMHBIE CHMPTHI. MeETaHON M 3TAHON: CTPOCHHE, (U3UUYECKUE M XMMUYECKHE
CBOMCTBA (peakluyu ¢ aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOJOPOIaMH, TOPEHKE), TpUMEHEHHE. BogopoaHeie
CBSI3M MEXIY MOJIEKYJIaMU CIUPTOB. JelicTBHE MeTaHOIa U ATaHOJa Ha OPTaHU3M YeJIOBeKa.

MHoroatoMHble CHHUPTHL. OTHIEHIJIMKONb M TIULEPUH: CTPOEHHE, (PU3NYECKHE U XUMHYECKHE
CBOMCTBAa (B3aMMOACHMCTBHE CO IIEIOYHBIMU METAJlJIaMHM, KAaueCTBEHHAas PpEaklMs Ha MHOIOaTOMHBIE
cnupTthl). JlelicTBre Ha OpraHu3Mm uenoBeka. [ [puMeHeHne runepruHa u 3TUIIEHTIIUKOJIS.

@DeHol: CTPOCHHE MOJIEKYNbl, (U3WYECKHEe M XHMHUYECKHEe CBOWCTBA. TOKCHYHOCTH (eHona.
[Ipumenenue denomna.

AHL,Z[GI‘I/I,Z[BI U KemoHbl. CDOpMaJIB,Z[eI‘I/I,Z[, alCTaJIbACTU/L: CTPOCHUC, (I)I/I3I/I‘-I€CKI/IG U XUMHYECKUEC
CBOWCTBA (PEaKIINK OKUCIICHHS M BOCCTAHOBIICHUS, KAUECTBEHHBIC PEAKIUH ), TTOJIyYeHUE U IIPUMEHEHHE.

OMHOOCHOBHBIC TIpeieTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAsi KUCJIOTBI: CTPOCHHE,
(bu3MYecCKne M XUMUYECKHUE CBOMCTBA (CBOWCTBa, OOIIME NJIsi Kjacca KHCIOT, peakius STepuUKaIim),
nojrydeHrue u npuMeHenue. CTeapuHOBasi M OJICHHOBASI KUCIOTHI KaK MPEJACTaBUTENN BBICIIUX KapOOHOBBIX
KHCHOT. MBIIa KaK COJIH BEICIIIHX Kap60HOBBIX KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe.



Crnoxuble 3(upbl Kak NMPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus cioxHbX 3¢gupon. JKupsl.
I'maponus xupos. [Ipumenenue xupoB. bruosorudeckas posb KUPOB.

VYraeBoasl: cOCTaB, KiIAacCU(HUKAIM YIrJIeBOAOB (MOHO-, IW- W Toiucaxapupisl). [mokoza —
MNPOCTEUIINI MOHOCaxXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MYECKHEe M XUMHUYECKHE CBOWCTBA
(B3ammopeiictBue ¢ ruapokcunom wmeau(ll), oxucimenne ammuadHbIM pacTtBopoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaXOXJIEHUE B MPUpOJIE, MPUMEHEHHE, OUOJIOTHYEecKass pOJib.
®otocuHTe3. PpyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemronosa kak npupoansie noaumepsl. CTpoeHne Kpaxmalla U 1ejutrosio3bl. dusndeckue
1 XUMHUYECKHE CBOMCTBA Kpaxmaia (TUAPOIIN3, KaueCTBEHHAs PEaKLUs C HOJIOM).

DKcrepuMeHTAIbHbIE METObl M3YYeHHsI BEIIECTB U MX MPEBPALEHUI: MpOBeAeHHEe, HaOM0AeHUe U
OMHUCaHUE JEMOHCTPAILIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUYECTBEHHBIE PEAKIIMK OJJHOATOMHBIX CIIUPTOB
(okucnenne staHona okcuaoM wmeau(ll)), MHOroaroOMHbBIX CHHPTOB (B3aUMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuaoM wmenu(Il)), ampaernyoB (OKHCICHHE aMMHUA4YHBIM pacTBOpoM okcupa cepebpa(l) u
ruapokcuaom wmeau(ll), B3ammopeiicTBue Kpaxmana € HMOAOM), MPOBEACHHE MPAKTUYECKOW paOOTHI:
CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTBHI.

Pacuérneble 3anaun.

Boluncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA HCXOTHOTO
BElIECTBA WJIM MPOAYKTa PEaKlUMU IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

A3oTconepkalie OopraHn4eckie CoeIMHEHUsI.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHnyeckue coeanHenus. Gu3nveckre 1 XUMUYECKHe CBOIICTBA
aMUHOKHCIIOT (Ha IMpuMepe ruirHa). bruojgorndeckoe 3HaueHre aMUHOKUCIOT. [lenTusl.

benku kak mpupoOIHBIE BBHICOKOMOJIEKYJSIpHBIE coeauHEeHUs. [lepBuuHasi, BTOpUYHAsS W TpPETUYHAs
CTpYKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEJKOB: THJIPOJIU3, JICHATYpAIls, KAYECTBEHHbIE PEAKIIUUA Ha
OeNKH.

DKCTepUMEHTAIbHBIE METOJIbI M3Y4YEeHMsI BEIIECTB M WX MPEBpAICHUI: HAaOMIOJCHWE M ONMHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: ICHATYpaIlisl OCJIIKOB MPU HarpeBaHWH, IBETHBIE PEAKIIUN OCIIKOB.

BbicokomosiekyisipHble cOeIHHEHUS

OCHOBHBIE MOHATHUSI XUMHUU BBICOKOMOJIEKYIISIPHBIX COECIMHEHUNU: MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BE€HO, CTENEHb NOJIMMEpPU3allNi, CpeAHss MoJeKylspHas Macca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEpPHU3alusl U MOJIUKOH IEH CAIHS.

DKcrepuMEeHTAIbHbIE METO/Ibl U3YUYEHHS BEIIECTB M MX MPEBpAIlleHU: 03HaKOMJIEHHE ¢ 00pa3liamMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3U.

Peamu3amuss MeXnpeaMETHBIX CBS3€M NIpUM M3Y4eHUM oOpraHudeckod xmmuu B 10  kiacce
OCYIIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHM,
SIBJISIFOLIIUXCSI CACTEMHBIMU JJ1s1 OT/AEJIbHBIX MPEMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO01mre ecTecTBEHHO-HAYUHbIE TTOHTHS: SBJIICHUE, HAYUYHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIN3,
CUHTE3, KJ1accu(uKalus, NepuogUIHOCTb, HaOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJIEIMPOBAHHUE.

®duszuka: MaTepusi, JHEPIusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb, BELIECTBO,
Teno, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NUECKIE BETUYHHBI  UHUIIBI UX U3MEPEHUSI.

buonorus: xnerka, opranusM, 6uocdepa, oOMeH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOTOTHIECKU
aKTUBHBIC BellecTBa (O€IKU, YIIAEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonmorus: MNHIIEBbIE TMPOAYKTHl, OCHOBBI pPAIMOHAIBHOIO IHUTAHMS, MOIOLIUE CpPEJICTBA,
JIEKApCTBEHHbIE U KOCMETUUYECKHE MPENapaThl, MATEpUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KJTACC

OBLIASA N HEOPTAHUYECKAS XUMUSA



Teopernyeckne 0CHOBBI XUMHUH

XuMu4yeckuid dmeMeHT. AToM. Sapo aTtoma, W30TOMBI. DJEKTPOHHAs 000J0YKa. DHEPreTUYeCKue
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- 2eMeHThl. OCOOCHHOCTH PACIpPEICIICHHS IICKTPOHOB
10 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTypalys aTOMOB.

[Tepuonuueckuii 3akoH u Ilepronnueckas cucremMa xumuueckux snemeHtoB [[. M. Menneneena.
Cas3p neproanueckoro 3akona u Ilepuoauueckoit cucrembl XxuMudeckux anemenToB . 1. Menzaeneesa ¢
COBPEMEHHOM TE€OpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKUX 3JIEMEHTOB U
0o0pa3yeMbIX MMHU IPOCTBIX U CIOKHBIX BELIECTB IO IPyMNNaM U MepHoAaM. 3HAYEHHE NEePUOIUYECKOrO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BellecTBa. XHUMUYECKasi CBs3b. BUIbI XMMHUECKON CBsI3U (KOBaJE€HTHAas HENOJSpHAs U
MOJIIpHAsi, HMOHHAs, MeTa/uindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XUMHUYECKOW CBS3H
(oOMEeHHBI M JOHOPHO-AaKLENTOpHBIN). BomoponHas cBs3b. BaneHTHOCTb. DIeKTpPOOTPULATENBHOCTb.
Crenenp okucieHus. IoHbI: KaTUOHBI U aHUOHBI.

BemectBa MOJEKYJISIpHOrO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA.
Tunsl KpUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[Tonsatue o qucnepcHeIX cucreMax. McTuHHbIe 1 KosouIHbIE pacTBOpBL. MaccoBast 101 BellecTBa B
pacTBope.

Knaccupukauusa Heoprannyeckux coenuHeHuil. HomeHknarypa HEOpPraHMYECKUX  BELIECTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMX K PA3IMYHBIM KJlaccaM.

Xumnueckas peakuust. Kinaccupukanus XMMUYECKUX peakiiii B HEOPraHWYECKOH M OpraHu4ecKoi
XUMHH. 3aKOH COXPAaHEHUS MacChl BELIECTB, 3aKOH COXPAaHEHUS U MPEBPAILECHUs SHEPTUU IPU XUMUYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3InyHbIX (hakTopoB. OOpaTuMble peakuu. XHUMHUYECKOE
paBHOBecHe. PaKTOpHI, BAUAIOLIME HA COCTOSIHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [larense.

Onexrponutuyeckass auccounanus. CuibHble U cinadble 31eKTpoduThl. Cpena BOAHBIX PAacTBOPOB
BELIECTB: KUCIasd, HENTpaabHasl, IEJI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKcIepUMEHTAIbHbIE METOABl M3YUeHHs BEIIEeCTB W HX NPEBpALeHUH: JI€MOHCTpalus TaOJuil
«Ilepnonnyeckas cucremMa xumuueckux odnemeHtoB J[. WM. MenneneeBa», wu3ydeHue Mopenen
KPUCTAINIMYECKUX PELETOK, HAOIIOJIEHUE M ONMCAHHWE JAEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB
(paznoskeHue mepokcuia BOAOPOoJa B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHne Cpeibl pacTBOPOB BEIIECTB
C TIOMOIIBI0 YHUBEPCATIBHOI'O HHAMKATOPA, PEAKLIMH HOHHOTO 0OMEeHa), TPOBEACHNE PAKTUYECKON paboThI
«BnusiHre pa3nuyHbIX (AKTOPOB HA CKOPOCTh XMMUYECKON peaKIum.

Pacuérnebie 3anaun.

Pacuérbl o ypaBHEHUSIM XMMHUYECKUX PEAKIIM, B TOM YHCIIE TEPMOXUMHUYECKHE pacUEThI, pacUEThI C
UCIIOJIb30BAaHUEM TIOHATHUS «MACCOBAs OISl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilomoxxenne nHemeramoB B [lepmoandeckoil cucreMe XuUMHUYecKux diemeHToB J[. H.
MenzaeneeBa M OCOOEHHOCTH CTpOEHHsS aromMoB. PU3NYECKHUE CBONWCTBA HEMETAUIOB. AJUIOTPONUS
HEMEeTaJlJIOB (Ha MpUMepe KUCIopoaa, cepsl, pochopa u yrieposa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJUIOB (TaJOreHoB, Cephl, a30oTa, ¢ocdopa, yriepoaa H
KPEMHUS) U UX COEAMHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COETUHEHUN).

[IpumeneHne BaxXHEUIINX HEMETAIIOB M UX COCTMHEHUN.

Meramnsl. Ilonoxenune meramwioB B Ilepuomgudeckoil cucremMe XMMHYECKUX 3ieMeHToB [ .
MenpaeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0UeK aToMoB MeTawioB. OOmme (usnveckue
cBOMCTBA METAJTIOB. CIIaBbl METAIIIOB. DJIEKTPOXUMUUYECKUI Pl HAPSHKEHUH METAIIIOB.

XWMHYECKHE CBOMCTBA BAXKHEUIINX METAIIOB (HATPUH, KA, KAIbIIMA, MAarHUH, aTFOMUHHAM, ITUHK,
XpOM, 7K€JI€30, ME/Ib) U UX COCAMHEHUII.

O6ure ciocoObl moyyeHust MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.



OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YCHMs BEIIECTB M MX IPEBPAICHUM: H3YyYEHUE KOJUICKIUH
«MeTamibl U CIUIaBb», OOpa3LlOB HEMETAJUIOB, PELIEHHE SKCIEPUMEHTAIBHBIX 3aJad, HaOJIOJEHHE U
OINMCaHHWE JEMOHCTPALMOHHBIX M JIA0OPATOPHBIX OMNBITOB (B3aUMOJCHCTBUE THAPOKCUIA ATIOMUHUS C
pacTBOpamMH KUCJIOT U LIEJI0YEH, KAUECTBEHHBIE PEAKIIMM HAa KATHOHBI METAJLIOB).

Pacuérnble 3anaun.

Pacuérel Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIH
00BbEMY OJTHOTO M3 y4YaCTBYIOIIMX B PEAKIMH BEIIECTB, PAcCUEThl MacChl (00bEMaA, KOJMYECTBA BEIIECTBA)
IIPOJYKTOB PEAKLUH, €CIIU OJJHO U3 BELLIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xuMum B obecriedeHuH 3KO0JIOTHYECKOM, SJHEPreTHYecKoil U MUILEBOM 0€301acHOCTH, Pa3BUTUU
MeauLuHbL. [IoHATHE 0 HAyYHBIX METOAAX O3HAHUS BEIIECTB U XUMUUYECKUX PEAKLUH.

[IpencraBnenus 00 0OIMMX HAYYHBIX MPUHIUIAX TPOMBIIIJICHHOTO MOJyYSHHUS BaKHEHUIITNX BEILIECTB.

YenoBek B MUpE BEIECTB U MAaTEPHUAJIOB: BaXKHEHUILINE CTPOUTENBHBIE MATEPUAbl, KOHCTPYKLIMOHHbIE
MaTepHaibl, KpackH, CTEKJIO, KEpaMHKa, MaTepuabl Ul 3JIEKTPOHUKH, HAHOMATEpUaibl, OPraHUYECKUE U
MUHEpaJIbHbIC YA0OPEHUSI.

XuMusi U 370pOBbE YEIOBEKA: IpaBWJIa MHCIIOJIB30BaHMS JIEKAPCTBEHHBIX IpenapaToB, IpaBuia
0€30I1aCHOT0 UCII0JIb30BAHUS IPENapaToB ObITOBOM XMMHMHU B IOBCEAHEBHOM KHU3HH.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBs3€l Mpu M3ydeHUM 0o0led U Heopranudecko xumuu B 11 kiacce
OCYILIECTBIISIETCSI YEpe3 MCIOIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX MOHSTUN, TaK WM MOHITHUM,
ABJIAIOIINXCSI CACTEMHBIMHM JUIsSl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOw1re ecTeCTBEHHO-HAY4YHbIC MOHATHUS: HAY4HbIM (akT, runore3a, 3aKOH, TEOpUsl, aHaJIU3, CHUHTES,
KiaccuuKanus, IepuoANIHOCTh, HAOJIIOIEHUE, SKCIIEPUMEHT, MOACTHPOBAHNE, H3MEPEHHE, SIBICHHUE.

®dusuka: MaTepus, OJHEpPrus, Macca, aToM, OJEKTPOH, IHPOTOH, HEWTPOH, HOH, H30TOI,
PallMOAaKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKHI ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHHE
BEIIECTBA, (pU3MUeCcKue BETMUMHBI U €JUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opraHusm, sKocucTeMa, ouocdepa, Makpo- U MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BELIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHomorusa: XuUMHYECKas IPOMBIIUIEHHOCTb, METAJUIYPTUs, IPOU3BOJACTBO  CTPOUTENBHBIX
MaTepUajoB, CEIbCKOXO3SIICTBEHHOE IPOU3BOJCTBO, IHILIEBAs IMPOMBIILIEHHOCTh, (papMarneBTHUECKast
MIPOMBIIIJIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHMX IpPEnaparoB, MPOU3BOJCTBO KOHCTPYKLMOHHBIX
MaTEPUAJIOB, AIEKTPOHHAS POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA IIPOI'PAMMLBI 110 XMMHMM HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOrpamMMm
cpenHero obmiero oopa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MpeIMeTHBIM). HaydHo-MeTonnueckoit
OCHOBOH U1 pa3pabOTKH IIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHSI POTPaMM CpelHEro o0miero oopazoBaHus
SBJIAETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-JEATENLHOCTHBIM IOAXOAOM B CTPYKTypE€ JIMYHOCTHBIX PE3YJIbTaTOB
OCBOEHHUSl TMpenMera «XHUMHS» Ha YpOBHE CpelHEro ooOImero o0pa3oBaHHs BbBIJCIEHBI CIEAYIOIIUE
COCTaBJISIOLIHE:

OCO3HaHWE OOYYAIOUIUMUCS POCCHMCKOW TpPa¥JTaHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4Me MOTHUBALIUU K 00YYEHHIO;



L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH U
HMCTOPUYECKUX TPAIUIUI 0a30BO HAYKH XUMHH;

TOTOBHOCTb M CHOCOOHOCTh OOYYaIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JESTEIHHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMU, IIPUCYILLIUMU 1IEIOCTHOM CUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4Yue TPABOCO3HAHUS DJKOJOTUYECKOW KYIbTYphl M CIIOCOOHOCTHM CTaBUTh 1€l U CTPOUTH
KU3HEHHBIC TIAHBbI.

JIM9HOCTHBIE PE3ylbTaThl OCBOCHUS NpeaMeTa «XUMHUS» JIOCTHTAIOTCS B €IUHCTBE Y4eOHOW U
BOCIIUTATEIbHON JEATEILHOCTH B COOTBETCTBUM C T'YMAaHMCTHUYECKHUMH, COLUOKYJIBTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSAMHU U HJI€ATTAMU POCCUMCKOIO IPa’kJaHCKOr0 OOIIEeCTBa, MIPUHATHIMU B 00IIECTBE
HOpPMaMu U TpaBUJIaMHU TIOBEJIEHUS, CIOCOOCTBYIOIIMMH IpoIlleccaM CaMOIO3HAHHS, CaMOpPa3BUTHS U
HPAaBCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0YYaAIOLIUXCSL.

JIM9HOCTHBIE PE3YyIbTATBl OCBOCHHUS MpeaMera «XHUMHSI» OTPaxkaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIBHON U MPAKTUYECKOW JNEATEIbHOCTH OOYYAIOIIMXCS IO peaju3aludd MPUHATHIX B 00ILECTBE
[IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HAHUsI 00YYaIOUMMHUCS CBOMX KOHCTHUTYLIMOHHBIX MpPaB M 00S3aHHOCTEH, YBOXKEHHS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTABJICHHSI O COLMATBHBIX HOPMAaxX M MpaBUiIaX MEKINYHOCTHBIX OTHOLIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIHHOCTH MPH CO3/aHUU YUCOHBIX MPOCKTOB, PEIICHUHU
y4eOHBIX U MIO3HABATEIBHBIX 33124, BBIMOJIHCHUN XHUMUYECKUX dKCIICPUMEHTOB;

CHOCOOHOCTH TOHMMATh M MPUHUMATh MOTHBBI, HaMEPEHHWs], JIOTUKY U apryMEHThl APYTuX Mpu
aHaJlM3e pa3jIMYHbIX BUJOB YU€OHOU NeSTEIbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAYyYHOMY HACJIEIUIO OT€YECTBEHHON XUMUH;

YBOKEHUS K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHHS] XUMUH,
OCO3HaHHUs TOTO, YTO JOCTIIKEHHS HAyKH €CThb pe3yibTaT AMUTENbHBIX HAOMIOACHHMA, KPOMOTIUBBIX
AKCIIEPUMEHTAIIbHBIX IIOMCKOB, IIOCTOSTHHOTO TPYya YYEHBIX U MTPAKTHUKOB,;

MHTEpeca U IO03HABATEIbHBIX MOTHBOB B IOJYYEHUU U IMOCIEAYIOLIEM aHanu3e HHGPOpMaluu o
MEePEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OIIEHUBATh CHUTYyallMH, CBS3aHHBIE C XUMUYECKUMH SIBIICHUSIMH, W TPUHUMATH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE M MOCTYIKU CBOMX TOBApHILEH ¢ MO3ULUNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHME MOCIIEACTBUI ITHX MOCTYIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAaHMsI IIEHHOCTEH 37J0pPOBOTO M 0€30MacHOro o0pasa >KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOIO
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOmroieHnst TIpaBuil O6e30macHOro oOpaIleHusl ¢ BeIecTBaMU B OBITY, TIOBCETHEBHOW KXWU3HU U B
TPYZIOBOH AEATENBHOCTH;

MOHUMAHUS I[IEHHOCTH TMPaBWJI HHIWBUIYaTbHOTO M KOJUIGKTMBHOTO O€30MAacHOTO TMOBEACHUS B
CUTYALUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEJCTBUN M HEMPUSTHS BPEIHBIX MPHUBBIUEK (YIOTPEOJCHUS aKOTOJISI, HAPKOTHKOB,
KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIENOBATEIILCKON AESITENbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATCIBHOCTH;

YCTAaHOBKHM Ha aKTHUBHOE y4acTHE B PEIIEHUU MPAKTHUUECKUX 3ajad COLMAIbHON HANpaBICHHOCTH (B
pamKax CBOEro Kjacca, IIKOJIbI);



UHTEpeca K MPAKTUYECKOMY H3Y4EHHUIO NMpodeccuil pa3iauyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 10 XUMHUH;

YBa)XEHHUS K TPYLY, JIOASIM TPYyJa U pe3ysbTaTaM TPYLI0BOM 1€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAMBUIYAIBHOM TPACKTOPUH OOpazoBaHus, Oyaymiei
npodeccun M peaau3alMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTPEeOHOCTEN 00I1eCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

HKOJIOTHYECKHU 11eJ1IecO00pa3HOro OTHOLICHHUS K MPHUPOJE, KAK UCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha
3emie;

MIOHMMAaHMs INI00aIbHOTO XapakTepa KOJOIMUECKUX MPoOJeM, BIMSIHUSA 3KOHOMUYECKHX MPOLIECCOB
HAa COCTOSIHUE IPUPOJIHON U COLUAIBHON CPEJIbL;

OCO3HAaHMA HEOOXOJMMOCTH HCIOJNB30BaHMUA JOCTIDKEHHM XHMUU JUISI PEIICHHS BOIPOCOB
PaLMOHAIBHOIO IPUPOAOIIOIb30BaHUS;

AKTUBHOTO HENpUATUSA ICUCTBHUM, NPUHOCALIMX BpEA OKPYKAIOLIEH NPUPOJHOU cpene, yMEHHs
IIPOrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOIMUYECKUE IOCIEACTBUS MpPEANPUHUMAEMbIX JEUCTBUH U
[IPEeIOTBPALIATH UX;

HaJIM4Us Pa3BUTOIO 3KOJOTMYECKOIO MBIIIJICHUS, dKOJIOTMYECKOW KYIbTYpPBI, OIBITA IEATEIbHOCTH
9KOJIOTMYECKOH HAIIPaBJIEHHOCTH, YMEHUS PyKOBOJCTBOBATHCS UMHU B ITO3HABATEIILHOM, KOMMYHUKaTUBHOU
Y COIMAIIHON MPAKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO IPOTHBOCTOSTH UICOIOTHH XeMO(POOHH;

7) HEeHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OPMHPOBAHHOCTU MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OO0IIECTBEHHOH NMPaKTHKH;

MOHWMAaHMs CHENU(PHUKA XMMHUW KaK HayKd, OCO3HaHUS €€ poid B (POPMHPOBAHUU PAIIHOHAILHOTO
Hay4YHOTO MBIIUIEHUS, CO3/aHUU LEJIOCTHOTO MPEACTaBICHUS 00 OKpPY)KAIOIIEM MHpE KaK O €IUHCTBE
IOPUPOJBl U YEJNOBEKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEM M pELICHWH IpOoOJieM COXpaHEHHs
IIPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHMM JUISI COBPEMEHHOW UMBMIM3aluu: B €€
I'YMaHUCTHYECKON HANpaBJIE€HHOCTH M BaXHOW POJM B CO3/IaHMM HOBOM 0aszbl MaTepuanbHOM KyJIbTYpHI,
peleHNH TI00abHBIX MPOOJeM YCTOMUMBOIO pPa3BUTHUS 4YEIOBEYECTBA — CHIPbEBOM, IHEPreTUUECKOMH,
MUIIEBOM M SKOJIOTMYECKO 0e30MacHOCTH, B Pa3sBUTHM MEIUIMHBI, OOECIIEYEHUU YCIOBHM YCIEIIHOro
TpyJa 1 SKOJOTHYEeCKH KOM(OPTHOM KHU3HU KaXKJIOTO YJIeHa 0OIEeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTHU: MOHUMAaHMs CYIIHOCTH METOJOB IO3HAHUS, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONB30BaTh IMOJydaeMble 3HAHUS JUIsl aHaIU3a U OOBSCHEHHUS
SBJICHUM OKPY)KAIOLIEr0 MHUPAa W NPOMCXOJAIIMX B HEM HM3MEHEHUH, yMEHHUs JenaTb OOOCHOBaHHbBIE
3aKJIIOYEHHs Ha OCHOBE HAay4YHbIX (PAaKTOB M HMEIOUIMXCS JaHHBIX C LEIbI0 IMOJIyY€HHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOJIb30BaTh XMMHYECKHWE 3HAHUS Uil pelleHus mnpobieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON JesITENIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEINpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BAHUIO, K AKTHBHOMY
MIOJTyYEHHIO HOBBIX 3HaHUH 110 XUMHUU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSIM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEIAMETHBIE PE3YJIBTATHI

MeranpenmMeTHbie pe3yabTaThl OCBOCHHUS YU€OHOTO Mpeamera « XUMHUs» Ha YPOBHE CPEIHEro 00IIero
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble I (OPMHPOBAHUS  MHUPOBO33PCHHUS  OOYYAIONIMXCS  MEKIUCIUILIMHAPHBIC
(MeXmpeMeTHbIC) OOIEHAYYHbIC TOHITHS, OTPAKAIOIIME IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa |
crieluUKy METOJOB TO3HAHHMS, HCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepusi, BEIIECTBO, dHEPIus,



SBJIGHUE, MPOLIECC, CUCTeMa, Hay4YHbIH (aKT, MPHUHILMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
rccea0BaHue, HaOMI0IEeHNEe, U3MEPEHHE, SKCTICPUMEHT U JIPYTHE);

YHHUBEpCAIbHBIC Y4eOHbIE JeHCTBUS (IIO3HABATENIbHBIE, KOMMYHHKATHBHBIC, pETYJISITHBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH W  COLMAIBHOW KOMIICTCHIIUU
o0yJaronmxcs;

CHOCOOHOCTh OOYYarOIIMXCs UCIOJIB30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE, MUPOBO33PECHUYECKHE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbIE ICHCTBUS B IO3HABATEIBHON U COLUAIEHON TIPAKTHKE.

MertanpeaMeTHbple  pe3yNbTaThl  OTPaXArOT  OBIAJCHHE  YHUBEPCAIBHBIMH  Y4COHBIMH
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JICHCTBUSMU.

OBiajeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ICTBUSIMH:

1) 6a3oBble JIOTHYeCKHE TeiiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTyaIH3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAeNATh LEIH JAEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHS, COOTHOCHUTD
PE3YNbTAThI JEATEILHOCTH C TOCTABIEHHBIMHU LIETISIMU;

MCIIOJIb30BaTh MPH OCBOCHHH 3HAHWN MPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBICTSATH XapaKTEpPHBIS
MPU3HAKKA TIOHSITHA W YCTaHABIWBATh UX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIONIUE TOHSATHS IS
O0BSICHEHHS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUHU VI KJIaCCU(UKAIIUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MIPUYUHHO-CJICICTBCHHBIC CBSI3U MEXK]Ty U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXICHUs (MHIYKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B paCCMATPUBAEMBIX SBJICHUSAX, (OPMYTUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTHh B MpOIIECCe MO3HAHUSA, MCIOJNb3yeMble B XMMHUU CHMBOJHYECKHE (3HAKOBBIC) MOJEIH,
peoOpa3OBhIBATE MOJICIBHBIC MPEICTABICHUS — XUMHYCCKHA 3HAK (CHMBOJ) 3JEMEHTA, XUMHYECKas
dbopMyIa, ypaBHCHHE XUMHUYCCKOW PEaKIMH — MPU PEIICHUH yYCOHBIX TMO3HABATEIBHBIX W MPAKTUYCCKUX
3a/a4, TMPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUUYECKUX PEAKITHI.

2) 0a30BbIe HCCJIeN0BaTENbCKUE e CTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYCCKUX PEAKIINN;

dbopMynupoBaTh LEAH U 3aJa4d KCCIEeIOBAaHUS, HCIIOJIB30BAaTh MOCTABIEHHBIE U CAMOCTOSITENBHO
chopMyITHPOBAHHBIE BOMPOCH B KAU€CTBE NHCTPYMEHTA MO3HAHUS M OCHOBBI JIJIs1 (HOPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

BJIQJICTh HABBIKAMHU CaMOCTOSTEIILHOTO TUIAHUPOBAHUS W MIPOBEJCHUS YICHHYCCKUX IKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HaOMIOAaTh 3a XOAOM IMPOLecca, CAMOCTOSTEIHHO MPOTHO3UPOBATH €ro
pe3ynbrat, QGopMymupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCHUTENIBHO JIOCTOBEPHOCTH pPE3yJIbTaTOB
WCCIICIOBAHMS, COCTABIIATh 00OOCHOBAHHBIN OTYET O MPOJIeTaHHON padoTe;

MPUOOPETATh OIBIT YYCHWYSCKOW HWCCIICIOBATEIbCKOW W IMPOCKTHOW JESATeIBbHOCTH, TPOSBISITH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIHHOMY IIOMCKY METOJOB PpEUICHHUS MPaKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3TUYHBIX METOIOB TTO3HAHHUS.

3) padora ¢ ungopmanmeii:

OPHUEHTHPOBATLCS B PA3IMYHBIX HMCTOYHHKAX WHGOpMAIMU (HAYYHO-TIONMYJSIpHAS JIHTEepaTypa
XUMHUYECKOTO COJIep>KaHusl, CIpPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), aHaTu3UpoBaTh HWHOOPMAIIUIO
pa3IMYHBIX BUAOB ©  (HOpM TPEACTaBICHHS, KpPUTHYECKH OIEHUBaTh €€ JOCTOBEPHOCTh W
HEMIPOTUBOPEUYNBOCTD;

(GhopMyIIMpOBaTh 3ampOChl W MPUMEHATH PAa3IMYHBIC METOJbBI TMPH MOUCKE W 0TOOpe HWHpOopMammH,
HE0OXOIUMOM s BHITTOJTHEHUST yIEOHBIX 3a/1a4 OMPeIeIEHHOTO TUIIA,

MPUOOPETATh OMBIT UCTIOIH30BAHUS MWH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHN U PA3IUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATENILHO BHIOMPATh ONTUMAIbHYIO (hopMy mMpeacTaBieHuss nHGopmaruu (cxembl, rpaduku,
UarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);



WCIOJIb30BaTh HAYYHBIN S3BIK B KayeCTBE CpPEIACTBA MpU paboTe ¢ XUMHUYECKOH HH(OpMAIIUEi:
MPUMEHATh MEXMpenMeTHble ((U3MYecKne ¢ MaTeMaTHUYeCKHe) 3HAaKH W CHMBOJIBI, (HOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPe0Opa30BBIBATH 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATIISITHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMMU:

3a/laBaTh BONPOCHI IO CYHIECTBY O0OCYXJaeMoOil TeMbl B XOJe JAuajiora W/Wiu JUCKYCCHUH,
BBICKA3bIBaTh WUJCH, (OPMYIHPOBATH CBOM MPEUIOKCHHUS OTHOCHTEIHHO BBIOJHCHUS MPEITOKESHHOM
3a/1a4u;

BBICTYNIaTh C MpEe3eHTaluell  pe3ylbTaTOB  IO3HABATENbHON  JEATENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BBIIOJHEHUN XHUMHUYECKOTO O3KCIEPHUMEHTa,
MPAKTUIECKON pabOTHI MO0 UCCIIEIOBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB, peaTu3aluy y94eOHOTO MPOEKTa U
(GOopMyIMpPOBaTh BHIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUMN MYyTEM COTJIACOBAHUS TO3HIIMIA B
x0J1e 00CYXeHUS 1 0OMEHA MHCHUSIMU.

OBiaieHNe YHMBEPCAJIBLHBIMH PEryJJsiTUBHBIMU J1eiiCTBUSMM:

CaMOCTOATENIbHO TVIAHUPOBATh M OCYIIECTBIISTH CBOIO MO3HABATEIBHYIO JIEATEIbHOCTD, ONpeaess e
IEMH U 33Ja4d, KOHTPOJIMPOBATh U MO0 MEpPe HEOOXOJMMOCTH KOPPEKTHPOBATH IMPE/IaraeMbIil alTOPUTM
JCHCTBUI TpU BBIMIOJIHEHUU YYEOHBIX U HCCIIENOBATEeNbCKUX 3aad, BbIOMpaTh Hambosee 3(QeKTUBHBIM
croco0 UX perieHus ¢ yu€TOM MOJIyYEeHUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUsIX;

OCYHIECTBJISITh CAMOKOHTPOJIb CBOEH JCSATEIHLHOCTH Ha OCHOBE CaMOaHAIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckasi XUMHUs OTPaXKatoT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XUMHUUECKOW COCTABIISIONIEH €CTECTBEHHO-HAYUYHOW KapTHHBI
MUpa, POJTU XUMUU B TTO3HAHUU SBJICHUH MPUPOIBI, B GOPMUPOBAHUU MBIIIJICHHUS U KYyIbTYPhl TUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOM M pelIeHHs] MPaKTUYeCKHX 3a7ad M HSKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHOMN CPELIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHWW, KOTOpash BKJIKOYAET: OCHOBOMOJIATAIOUIUE TMOHSITHUS
(XMMUYecKuil ~ DIEeMEHT,  aToOM, OJJIGKTpOHHAas  000J0YKa  aToMa,  MOJEKyJla,  BaJeHTHOCTH,
ANEKTPOOTPHUIIATEILHOCTh, XMMHUYECKasi CBA3b, CTPYKTypHas (opmyrna (pa3BépHyTas U COKpaméHHas),
MOJIb, MOJISIDHAs Macca, MOJSIPHBIA O0O0BEM, YIIEpOIHBIN CKeleT, (DyHKIMOHAIbHAs TPYIa, paJuKa,
U30MeEpHUs, M30MEphbl, TOMOJOTUYECKUM pPsJ, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA M a30TCOAEpIKaLIUE
COCTMHEHHS, MOHOMEp, MOIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOIIEKYJISIPHBIE COSAMHEHHs); TEOpPUU U
3aKOHBI (TEOpHUSI CTPOCHHUS OPraHUYeCKUX BemlecTB A. M. BytnepoBa, 3aKk0OH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUA, JIEkKAllUe B OCHOBE
MMOHUMAaHUS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKUX SBJICHUH, (DaKTOJIOTUUECKHUE CBEACHUS O CBOMCTBAX,
cocTaBe, TMOJNYYEHHHM U 0OE30MacHOM HCIHOIB30BAHUU BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM IESITEIBHOCTH YEIOBEKA;

c(hOPMUPOBAHHOCTh YMEHHMM BBISBJISATh XapakTEPHBIC TMPU3HAKUA TIOHSATHN, YCTaHABIMBATh HX
B3aUMOCB$3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS MPH ONMKMCAHUU COCTaBa, CTPOCHUS U MPEBpPAILCHUN
OPraHUYECKUX COCIUHECHUM;

chOpPMUPOBAHHOCTh ~YMEHUH  HWCHOIB30BaTh XMMHYECKYI0 CHMBOJHKY JUIsI  COCTaBJICHHS
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpam€HHOH) (OopMyn OpraHM4ecKuX BELIECTB W
YPAaBHEHUN XMMHWYECKUX pEaKLMi, HW3rOTaBIMBAaTh MOJEIN MOJIEKYJ] OpPraHMYECKUX BEIIECTB IS
WUTIOCTPALIMU UX XUMUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPHHAIC)KHOCTh M3YyYCHHBIX OPraHUYECKUX BEIIECCTB
[0 UX COCTaBY U CTPOCHHIO K OMPENCIEHHOMY KiacCy/Tpymie coequHeHUl (yriieBoJopO/ibl, KUCIOPOI U
a30TcojiepXKalllie COEAMHEHMs, BBICOKOMOJIEKYJISIPHBIE COCAMHEHMs), JaBaTb KM Ha3BaHUA IO



cuctematudyeckoir HomeHkmarype (IUPAC), a Taxke NpUBOIWTH TPUBHUAIBHBIE Ha3BaHUSA OTIEIHHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, IPOMWIEH, alleTUJICH, STUJICHIJIUKOIb, TIMIEPHUH, (eHod, hopManbIeriu,
aleTanbJerul, MypaBbHHAs KUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs KHUCIIOTA, CTEapHHOBAas KHCIOTA,
TIII0K03a, PPYKTO3a, Kpaxmall, LEeJIII03a, MIIULIUH);

c(OPMUPOBAHHOCTh YMEHHUSI OIPEAETATh BHUIbl XUMUYECKOW CBSI3U B OPraHMYECKUX COEIMHEHUSX
(omMHApHBIE U KPAaTHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS IPUMEHSITh TIOJIOXKEHUS TEOPHH CTPOCHUS OPraHUYECKHX BemecTB A. M.
BytnepoBa ans 00BbsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHS
MAaccChl BEUIECTB;

cOPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UYECKUE U XUMHUYECKHE
CBOWMCTBA THIMYHBIX MPEICTABUTENCH PAa3UYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, dTaH, ITUJICH,
MPOMNUJICH, ameTuieH, OyramueH-1,3, merwiOyramueH-1,3, OeH301, METAHON, 3TaHOJ, STHUJICHIJIMKOIb,
TIIMLEpUH, (EHOJ, aleTaableruil, MypaBbUHAs U YKCYCHas KHCIOTBHI, TJIFOKO3a, Kpaxmai, IIeJUII0N03a,
aMHUHOYKCYCHAsi ~KHCIIOTa), WIUIIOCTPUPOBATh TEHETHUYECKYI0 CBS3b MEXIYy HHUMH YPaBHEHUSIMH
COOTBETCTBYIOIINX XUMHUYECKIX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

cOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKH YIJIEBOJAOPOTHOTO ChIPhS (HE(TH,
MIPUPOJIHBII ra3, yrojs), CIOCOOBI UX MEPEPadOTKH U MPAKTUIECKOE TPUMEHEHHE MTPOYKTOB MEepepadboTKH;

c(hOpPMUPOBAHHOCTh YMEHHI IPOBOJAUTH BBIYUCIICHUS 10 XUMUYECKIM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOJIYKTA PEaKIUH IO M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOTO M3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIIH);

c(hOpPMUPOBAHHOCTh YMEHHI BIaJI€Th CUCTEMOMN 3HAHUI 00 OCHOBHBIX METOJAaX HAYYHOTO MO3HAHMUS,
UCIOJIb3YEMBIX B XHMMHHU IPU H3YUYCHUU BEIIECTB M XUMHUYECKHX SIBICHUN (HAOIIOJeHUE, M3MEpEeHUe,
9KCIIEPUMEHT, MOJICIIMPOBAHKE), UCITOJIB30BATh CUCTEMHBIC XUMUYCCKIE 3HAHUS TSI IPHHSITHS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIECCTBAMH H UX IIPUMEHEHHUEM;

chOpPMUPOBAHHOCTh YMEHUH COONMIO/aTh TpaBUjia TMOJNH30BAHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM 000pyZOBaHHEM, a TakKe TMpaBuiIa OOpaIlEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH 110 BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OPMHUPOBAHHOCTh YMEHHH TIAHHPOBATh W BBITOJHATH XUMHUYECKUH IKCIIEPUMEHT (TIPEBpAICHHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHWU, MONyYeHUE ITUIIEHA U U3YUYEHHE €ro CBONCTB, KauyeCTBEHHbBIE
pEeaKiuu OpPraHUYeCKHX BEIIEeCTB, JEHATypalus OElIKOB MPH HArpeBaHWU, LIBETHbIE PEaKIMH OENKOB) B
COOTBETCTBUH C TpaBWJIAMH TEXHUKH O€30IaCHOCTH TPU OOpaIleHUH C BEIIECTBAMU M J1a0OpPaTOPHBIM
000pyIOBaHUEM, TPEICTABISATh PE3YNbTAaThl XMUMHUYECKOTO AKCIEpUMEHTa B (opMe 3amicH ypaBHEHHMA
COOTBETCTBYIOIIUX peakluil U GOpMyTUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO WH(OPMAIIHIO, TMOTYIaeMYyIO
13 pa3HbIX UCTOYHHUKOB (CpesicTBa MaccoBor nHpopMaluu, IHTepHET U qpyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOMIOZATh TMPaBWIa IKOJOTHYECKU IIEIECO00pa3HOTO TOBEICHUS B
OBITY U TPYJIOBOU JIEATEIHHOCTH B LIESAX COXPAHEHHS CBOETO 37J0POBBS M OKPYKAIOIIEH MPUPOJTHOMN Cpebl,
OCO3HaBaTh OINACHOCTh BO3JICHCTBHUS Ha JKUBBIE OpPTraHU3MBI OMPEICIEHHBIX OPTaHUYECKUX BEIIECTB,
nmoHMMas cMbIC Tokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl YMEHBIICHUS U TPEIOTBPAIICHUS X
BPETHOTO BO3ICHUCTBUS Ha OPTaHN3M UYEIOBEKA;

Ui O0YyYaromMXCcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE NMPUMEHSTh 3HAHUSA 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUN;

IUTSL CJIETBIX M CTIA00BHIANIMX O0yYarOIIUXCS: YMEHHE HCIIOIBb30BaTh Pelbe(HO-TOUCUHYIO CHCTEMY
o0o3Hauenuii JI. bpaitis 11 3anucu XuMu4eckux GopMyIL.

11 KJIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O011as 1 Heopranudeckasi XuMHUs OTPaXKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHHUI: O XUMHUYECKON COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOM KapTHHBI
MUpA, POJIM XUMHUH B MIO3HAHUU SBJICHUNA MPUPOIBI, B (OPMUPOBAHUY MBIIIICHUS U KYJIbTYPBI IMYHOCTH, €€



(GYHKIMOHATIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIsl PELIeHHs NPAKTHUECKUX 337ad U SKOJIOTHYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON CPEE;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHHUM, KOTOpAas BKJIIOYAET: OCHOBOIOJAraloOlUe IOHATUS
(XMMHUYECKHUIl AIIEMEHT, aTOM, M30TOM, S-, P-, d- 3JIeKTpOHHbIC OPOUTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIPHBIM  00BEM, BaJ€HTHOCTb, 3JEKTPOOTPULATEIBLHOCTh, CTENEHb OKHUCIEHHs, XMMHUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, METAJUIMYECKasi, BOJOPOJHAs), KPHCTANIMYECKass peIIETKa, TUIbl XUMHYECKUX
peakuuii, pacTBOpP, HIIEKTPOIUTBL, HEIEKTPOIUTHI, JIIEKTPOJIUTHYECKAs AUCCOLMALMS, OKHUCIUTEINb,
BOCCTAaHOBHUTENb, CKOPOCTh XMMHUYECKON DPEAKIMHM, XMMHYECKOE PABHOBECUE); TEOPUM U 3aKOHBI (T€OpHUs
EKTPOJINTUYECKON AHUCcCcOLManyHy, nepuonndeckuil 3akon JI. M. MenneneeBa, 3aK0H COXpaHEHMsI MaccChl
BEIIECTB, 3aKOH COXPAaHEHMsI W NPEBPALICHHUS SHEPIUU IPU XUMHUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B OCHOBE [IOHUMAaHU IPUYUHHOCTU U
CHCTEMHOCTH XHUMHYECKHX SBJICHUH, (DaKTOIIOTUYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYYCHHUU H
0€30I1aCHOM HCII0JIb30BaHUH BaKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKON JEeSTeIbHOCTH
YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIC TPHU3HAKU TOHITHH, YCTaHABIMBATh MX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS IPHU ONMCAHWA HEOPTaHMYECKUX BEIIECTB M MX
MpEBpaICHU;

c(OPMHUPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UIl COCTaBJIeHUS (Gopmyl
BELIECTB U YPAaBHEHUN XMMMUYECKUX peakuui, cucreMatudeckyro HomeHkaatypy (IUPAC) u TpuBuaibHble
Ha3BaHMsI OTAEJIbHBIX HEOPIaHUYECKUX BEIIECTB (YrapHblil ras, yriaekucibli ra3, aMMHaK, raiéHas u3BecTb,
Heramni€Hasi U3BeCTb, HUThEBas COJla, MUPUT U IpyTue);

c(OPMHPOBAHHOCTh YMEHUI ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS] XUMHUECKUX JIEMEHTOB
B COEIMHEHHUSAX PA3JIMYHOIO COCTaBa, BHJ XUMHYECKOM CBSA3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYecKas,
BOJIOPOJHAs) B COEAUHEHMSX, THUI KPUCTAJUIMYECKOM pemeETKH KOHKPETHOIO BellecTBa (aToMHad,
MOJICKYJISIpHasi, WOHHAs, MeETaJUIM4YecKas), XapakKTep Cpelbl B BOJHBIX pAacTBOPAX HEOPraHUYECKUX
COECTMHEHUI;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHaBIMBAaTh NPUHAIJIEKHOCTh HEOPTaHWYECKUX BEILIECTB MO UX
COCTaBY K OMNpENEeNEHHOMY KiacCy/Tpynme COeIMHEHUI (IIPOCThle BeUlecTBa — METaUIbl U HEMETasllbl,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE THIAPOKCHIbI, COJIH);

c(OPMHPOBAHHOCTE YMEHUH pPAaCKpBIBaTh CMBICH mepuoauueckoro 3akoHa [I. M. MenneneeBa u
J€MOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYI0, 00OBSICHUTENbHYIO U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHMHM XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB XHMHUYECKHUX
anemeHTOB 1—4 mnepuonos Ilepmonnueckoil cucrembl xumuueckux auieMeHToB JI. M. MeHnneneesa,
UCIIOJIB3YSl TOHATHS «S-, P-, O-3JEKTPOHHBIC OpOHTANN», «IHEPIeTHYECKHE YPOBHHY», OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHMUYECKHUX AJIEMEHTOB M UX COCIMHEHHHU IO MEPHUOAaM M IpyIIaM
[Tepuoanueckoit cucrembl xuMuieckux 3aeMenToB J[. . Menaeneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHYECKHE CBOWCTBA
HEOPraHUYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB, TOATBEPKIATh CYIIECTBOBAHUE TEHETUYECKOU CBSA3U MEXKIY
HEOPraHWYECKHMH BEIIECTBAMU C IOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOINX XUMHUECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(ULMPOBATh XUMHUYECKHE PEAKIHUU 0 PA3IUYHBIM MPU3HAKAM
(4ucIy U COCTaBy pearupyroux BEIecTB, TEIIOBOMY 3P (DEKTy peakiuy, U3MEHEHHUIO CTEeTIeHeH OKUCICHHS
3JIEMEHTOB, 00PAaTUMOCTH PEAKLIMH, YUACTHIO KaTalIu3aTopa);

cOPMUPOBAHHOCTh YMEHHUH COCTaBJISATh YPAaBHEHMsI pEaKUUd pa3IMYHbIX THUIIOB, TOJHBIE H
COKpalIEHHbIE YPABHEHMSI PEAKIMil HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, IPH KOTOPBIX 3TU pEaKLUUU UITYT
J10 KOHIIa;

c(OPMHPOBAHHOCT, YMEHHUH TPOBOAWUTH pEAKLUHU, IOATBEPXKAAIONINE KAueCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATH OIBITHBIM ITyTEM MOHBI, IIPUCYTCTBYIOIIUE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

C(OPMHPOBAHHOCT YMEHHMH pAaCKpPbIBaTh CYIIHOCTb OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PpEaKIMH
MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ATUX PeaKI[Hii;



C(OPMHUPOBAHHOCTb YMEHUIN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakuy OT Pa3Iu4HbIX
(GakTOpOB; XapakTep CMEILEHUS XMMHUYECKOTO pPAaBHOBECUS B 3aBUCUMOCTH OT BHEIIHETrO BO3JEHCTBUA
(npunuun Jle llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHUMHYECKHE IPOIECCHI, JeXKallue B OCHOBE
IIPOMBIIIJICHHOT'O MOJIy4Y€HHsI CEPHOM KHMCIIOThI, aMMHUaKa, a Takke COPMHUPOBAHHOCTh MPEACTaBIECHUN 00
O0IIMX HAayYHBIX IPUHLUIAX U SKOJIOTMYECKUX MTPOOIeMax XUMUYECKOT0 TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUU NMPOBOAUTH BBIUMCICHUS C WUCIOJIH30BAHUEM MOHATHUS «MAaccoBas IOJIs
BELIECTBA B PAaCTBOPE», OOBEMHBIX OTHOILIEHUI ra3oB IPU XUMHUYECKHX PEaKLMAX, MAacChl BEIIECTBA WM
00bEMa ra3oB 10 HM3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIM O0bEMY OJHOIO U3 YYAacTBYIOIIUX B
peaKkIMM BELIEeCTB, TEIUIOBOro 3(p(deKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl BELIECTB,
IIPEBPALLCHNS U COXPAHEHUS YJHEPTUU;

cOpPMUPOBAHHOCTh YMEHHUH COOJIOJaTh TpaBWja I[OJIB30BAHHMS XUMHUYECKOW TIOCYIOH W
1a00paTOpHBIM O0OPYAOBAaHMEM, a TaKXKe IpaBuja OOpalleHHs C BELIECTBAMH B COOTBETCTBUHM C
MHCTPYKLHUSMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI IUIAHUPOBATH M BBIOJIHATh XMMUYECKHH SKCIIEPUMEHT (pasiioKeHHE
IIEPOKCUJIA BOJOPOJIA B IIPUCYTCTBUM KaTaIU3aTOPa, OIPEAEICHUE CPEIbl pACTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIbHOI'O MHANKATOPA, BIUSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakLuy, peaKkiiu
HMOHHOT0 0OMEHA, KaueCTBEHHbIE PEAKIIMU Ha Cylb(at-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS,
pellIeHre IKCIEpUMEHTaIbHBIX 3a/1a4 1o TemaMm «MeTaiis» U «Hemetanmis») B COOTBETCTBUU C NTPaBUIAMU
TEXHUKHA 0E€30MacHOCTH MPHU OOPAIICHUU C BEIIECTBAMH M JaOOpAaTOPHBIM 00OPYHOBAaHUEM, MPEICTABISAThH
pe3yabTaThl XMMHYECKOTO AKCIEpUMEHTa B (OpME 3aliCH YPaBHEHUH COOTBETCTBYIOILMX pPEAaKUUH U
(GbopMyIMpOBAThH BBIBO/BI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XUMUYECKYI0 HH(POPMAIHIO, MOTyIaeMYIO
U3 pa3HbIX UCTOYHHUKOB (CpeiCTBa MacCOBOM KOMMYHHUKaIMK, IHTEpHET U IpYyrux);

Cc(OPMHPOBAHHOCTh YMEHUH COOJIO/AaTh MpaBHUIa SKOJOTMUYECKH Ie1IeCO00pa3HOro IMOBEIEHHUS B
OBITY ¥ TPYJOBOH JEATEIBHOCTU B LIEJISIX COXPAHEHUsI CBOETO 3/10pOBbS M OKPYXKAIOILIEH MPUPOJHOM cpelibl,
OCO3HaBaTb OINACHOCTb BO3JECUCTBUS HA JKUBBIC OPraHU3MBbl OINPEICIEHHBIX BEIIECTB, IMOHUMAasl CMBICI
nokazarenss IIJIK, moscHATe Ha mpuMepax crnocoObl YMEHBIICHHS U MPENOTBPALLEHUS UX BPEIHOIO
BO3JICHCTBHS HA OPraHU3M YEJIOBEKa,;

Ui 00y4aroMIMXCsl C OrPaHMYEHHBIMM BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE NPUMEHSTHh 3HaHUSA 00
OCHOBHBIX JOCTYIIHBIX METO/IaX ITO3HAHHUS BEIIECTB U XUMHUYECKUX SBIICHUM;

JUIS CIIENBIX U CJIa0OBUIAIIMX OO0YJarolMXCs: YMEHHME HUCIIOJIb30BaTh PElbeHO-TOUEUHYIO CUCTEMY
obo3naueHuii JI. bpailist uid 3anmucu XUMHYECKUX (GOpPMYIL.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE

HanmeHnoBanue

Ne (m¢posbie)
pa3ieiioB M TeM KoHTpoJibHbIE IIpakTH4eckune
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€€ BOBHUKHOBCHHUE, https://resh.edu.ru
pa3BUTHE U 3HAYECHUE
Teopust cTtpoeHus
opratieci https://m.edsoo.ru
2 coenuHeHni A. M. 0 0 o '
AMHCHIH . https://resh.edu.ru
byrneposa, eé
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o
KJIacCU(PUKALHH
OpraHUYECKUX
BEILIECTB.
Homenkiarypa https://m.edsoo0.ru
3 0 0
(cucrematuyeckas) u https://resh.edu.ru
TPUBHUAJIBHBIC
Ha3BaHUA
OpraHNYeCcKux
BEILIECTB
AJKaHBI: COCTaB U
4 CTDOCHIE 0 0 https://m.edso0o0.ru
p ’ . https://resh.edu.ru
TOMOJIOTUYECKHUU sl
MertaH 1 3TaH —
MIpOCTENIINE https://m.edsoo0.ru
5) 0 0 .
MPEICTaBUTENU https://resh.edu.ru
AJIKaHOB
AJIKEHBI: COCTaB U https://m.edso0.ru
6 . 0 0 .
CTPOEHUE, CBOWCTBA https://resh.edu.ru
DOTUJIEH U TIPOTIUIIEH —
[IPOCTEUILINE https://m.edsoo0.ru
7 0 0
MPEACTABUTENN https://resh.edu.ru
AJTKEHOB
[IpakTuueckas pabora
8 Ne 1. «ITomyueHue 0 1 https://m.eds00.ru
ATUJICHA U U3YYECHUE https://resh.edu.ru
€ro CBOMCTB»
AJKaieHbl.
byranuen-1,3 u
MeTuinoyraaueH-1,3. https://m.edsoo.ru
9 0 0 .
[Tonyuenue https://resh.edu.ru
CUHTETUYECKOT O
Kay4yyKa U pe3uHbI
AJIKVHBI: COCTaB U httos://m.ed
s://m.eds00.ru
10 0COOCHHOCTH 0 0 P

CTPOCHHUS,

https://resh.edu.ru
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11

TOMOJIOTUYECKUH PS/I.
Anernned —
MPOCTEUIIIHI
MpeACTaBUTEb
aJIKUHOB
Breraucnenus 1o
YpaBHEHUIO
XUMHYECKON peakiuu

https://m.edsoo.ru

https://resh.edu.ru

12

13

ApeHbl: 6eH30I1 U
tonyos. Tokcn4HOCTh
apeHoB
I'enernueckas cBs3b
YTJIEBOJIOPOIOB,
MIPUHAISKAIUX K
Pa3IUYHBIM KJ1accaM

https://m.edso0.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

14

IIpupoansie
HUCTOYHUKH
YIJI€BOJIOPOJIOB:
IIPUPOJAHBIN ra3 U
MOITYTHBIE HEPTSIHBIE
rassl, He)Thb U
NPOAYKTHI €€
nepepadoTKu

https://m.edsoo.ru

https://resh.edu.ru

15

16

IIpuponHsie
HCTOYHUKH
YIJI€BOI0OPO/IOB:
IIPUPOJIHBIN ra3 u
MONYTHBIE HEPTSIHBIE
raspl, HeQTh U
MPOAYKTHI €€
nepepadoTKu
KonTponbnas padbota
10 paszerny
«¥YTI1€BOAOPOIBD)

https://m.edsoo.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

17

18

[Ipenenbubie
OJIHOATOMHBIE CIIUPTHI:
METaHOJ U TAaHOJI.
Bonopoanas cBsizb
MHoroaToMHBIS
CITUPTHI:
ATUJICHTJINKOJIb U
TJIMLIEPUH

https://m.edsoo.ru

https://resh.edu.ru

https://m.edso0.ru

https://resh.edu.ru

19

@DeHOoI: CTpOEHUE
MOJIEKYJIBL,
(dbuzmveckue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://m.edsoo.ru

https://resh.edu.ru

20

AJLneruamr:

https://m.edsoo.ru
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dbopmanpierua u
areTanbaerug. AneTon

https://resh.edu.ru

21

OIHOOCHOBHEIE
npeesibHbIC
KapOOHOBBIE KUCJIOTHI:
MypaBbHUHAS U

yKCYCHast

https://m.edsoo.ru

https://resh.edu.ru

22

23

24

ITpakTnyeckas pabora
N2 2. «CoiicTBa
pacTBopa yKCyCHOU
KHUCIIOTBI»
CreapuHoBas u
OJIEMHOBAas! KMCIIOTHI,
KaK MpeCTaBUTENIN
BBICIINX KapOOHOBBIX
KHUCIIOT

Mpsuia Kak cosu
BBICITNX KapOOHOBBIX
KHCJIOT, UX MOIOLIEe
JICUCTBUE

https://m.edso0.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

25

26

CroxHble 3¢upbl Kak
IIPOU3BO/IHBIE
KapOOHOBBIX KHCIIOT.
I'uaponu3 CloXXHBIX
3¢upoB

Kupsr: runponus,
IIpUMEHEHUE,
Ouosoruyeckas pojb
JKUPOB

https://m.edsoo.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

27

28

YrieBoasl: COCTaB,
KIaccupuKanus.
Baxneiinue
MPEACTABUTEINH:
TII0K032a, PpyKTO3a,
caxaposa

Kpaxman n nemnronosa
KaK TMPUPOIHBIC
MOJIUMEPBI

https://m.edsoo.ru

https://resh.edu.ru

29

KonrtponbHas pabora
0 pa3feiy
«Kucnopoaconepxan
€ OpraHu4yecKue
COETUHEHUS»

30

AMMHBI: METHJIAMHUH U
AHHUJINH

https://m.edso0.ru

https://resh.edu.ru

31

AMHUHOKHCIIOTBI KaK
am(oTepHbIe
OpraHUYEeCcKUe

https://m.edsoo.ru

https://resh.edu.ru
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32

33

COCIUHCHHS, HX
OHOJIOrMYEeCKOe
3HayeHue. [lenTuanl
benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COCIMHCHMS
OCHOBHBIE TTOHSTHUSA
XHUMHH
BBICOKOMOJICKYJISIPHBIX
COETUHEHUN

https://m.edsoo.ru
https://resh.edu.ru

https://m.edsoo.ru
https://resh.edu.ru

34

OcHOBHBIE METOABI
CHUHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCIMHEHU.
[ImacTmaccel, KaydykH,
BOJIOKHA

https://m.edsoo.ru
https://resh.edu.ru

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

11 KITACC

N2
n/
n

Tema ypoka

XUMUYECKUHN JIEMEHT.
ATOM. DneKkTpoHHAas
KOH(UTypalus aToMOB
[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema
XUMHYECKUX IJIEMEHTOB /[.
H. MenneneeBa, ux cBs3b C
COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB U
HX COCMHEHUH I10
TpyIIaM U MEePUOIaAM.
3HavYeHHe NePUOINIECKOTO
3aKOHA U CUCTEMBI
XUMHYECKHX AJIEMEHTOB
.. Menneneena B
pPa3BUTUU HAYKU

34

Bcer
0

KoaunuecTBo yacoB

KonTtpoubsn
bIe padoThI

IIpakTHyeck
ue padoTsbl

Jlara
U3y4YeHH
s

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibH
ble pecypchl

https://m.edsoo.ru

https://resh.edu.ru

https://m.edsoo.ru
https://resh.edu.ru

https://m.edsoo.ru
https://resh.edu.ru

CtpoeHue BelecTna.
XHUMHUYeCcKas CBI3b, e
BUJIBI; MEXAHU3MBI

https://m.edso0.ru
https://resh.edu.ru
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00pa3oBaHMs KOBaJECHTHOM
cBsi3u. BomopoaHas cBsi3b

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemectBa MOIEKyIsIpHOTO
Y HEMOJIEKYIIIPHOTO
CTpOCHHS

https://m.edsoo.ru

https://resh.edu.ru

[TonsiTHe 0 IUCTIEPCHBIX
cucremax. Mctunuble u
KOJUJIOM/IHBIE PACTBOPBIL.
MaccoBas 10151 BEILIECTBA B
pacTtBope

Knaccudpukanus n
HOMEHKJIaTypa
HEOPraHUYECKUX
COCTMHEHUH.
I'enetnueckas cBs3b
HEOPraHMYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB
Knaccudpukanus
XMMHYECKHUX PEAKIUH B
HEOPraHUYECKON 1
OpraHUYEeCKON XUMUHU.
3aKOH COXpaHEHHUs MACChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MIpEBPAIICHHS SHEPTUU TIPU
XUMUYECKUX PEAKIIUSIX
CKOpOCTh peaKIuu.
OOpaTumble peakiii.
XHUMHUYECKOE PAaBHOBECHE

https://m.edso0.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru
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11

[Mpaktryeckas pabora N2
1. «BnusiHME pa3INyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEaKIIuu»
DIIEKTPOIUTHYECKAS
nuccouunanus. Ilonsarue o
BOZOPOJHOM I10Ka3aTese
(pH) pactBopa. Peakiun
HMOHHOTO OOMeEHa.
I'maponus opraHnyeckux u
HEOPraHNYECKUX BELIECTB

https://m.edsoo.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

12

OKuCIUTEIIHFHO-
BOCCTAHOBHUTEJILHBIE
peaknuu. [Tonstre 06
ANEKTPOJIU3E PACTLIABOB U
pacTBOpPOB COJIEH

https://m.edso0.ru

https://resh.edu.ru
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Kontponbnas padota mo

https://m.edso0.ru

13 azzeny «Teopernueckue
pasaety P https://resh.edu.ru
OCHOBBI XUMHUI
MerTaminl, UX TOJIOKCHHE B
IIepuonnueckoii cucreme
XUMHUYECKUX dJIEMEHTOR /1.

14 H. MenneneeBa u https://m.edsoo.ru
0COOCHHOCTH CTPOCHUS https://resh.edu.ru
aroMoB. O0mue
(hu3uvecKre CBOMCTBRA
METAIIOB
CIu1aBbl METAJIIOB.

15 IEKTDO ccxuit https://m.edsoo.ru

JIEKTPOXUMUYECKUH DS
P o P https://resh.edu.ru
HaIpsHKEHUHA METaJUIOB
XHUMHYECKHE CBOMCTBA
BaYKHEHIIINX METAIIOB
16 (HaTpuii, KaIui, KaabLHi https://m.edsoo.ru
p 7 T T, https://resh.edu.ru
MarHui, aJJlOMUHAN) U UX
COCTUHEHUN
XHUMHUYECKHE CBOUCTBA

17 OMaL Me https://m.edsoo.ru

XpoMa, MEIU U UX
POMa, Ilv https://resh.edu.ru

COEIMHEHNH

XHUMHUYECKHE CBOUCTBA

18 https://m.edsoo.ru

WHKA, Kele3a U UX

H ’ . https://resh.edu.ru

COeINHEHNH

[TpakTyeckas padora N2

19 2. "Pemenue https://m.edsoo.ru
SKCIEPUMEHTAIIBHBIX 3124 https://resh.edu.ru
o teMe «Mertaisi»"

Hemeramnsl, ux
MOJOKEHHUE B
Ilepnoanueckoii cucreme
P https://m.edsoo.ru
20 XAMHYECKHUX dJIeMEHTOB /I,
https://resh.edu.ru
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB
dusnueckue cBONUCTBA
HEMETAJUIOB. AJIOTPONIUS
21  HemeTtasuIoB (Ha MpUMeEpe fttps. fm.eds0o.u
P P https://resh.edu.ru
KHCIIopo/a, cepsl, hocdopa
U YIIepo/ia)
XUMHYECKHE CBOMCTBA
99 ATOFCHOB. Ce https://m.edsoo.ru
rajJoreHoB bl K UX
> p https://resh.edu.ru
COeIUHEHNI
XuMHUYecKre CBOMCTBA
23 asota, docdopa https://m.edsoo.ru
T U UX
’ " P https://resh.edu.ru
COEINHEHNN
24 XHUMHUUYECKHE CBOUCTBA https://m.edsoo.ru
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yIaepo/ia, KpeMHHS U UX
COCTUHEHUN

https://resh.edu.ru

25

26

27

28

[IpumeneHnne BaxxHEUIINX
HEMETAJLJIOB U UX
COCIUHCHUI

O06o061ieHuE U
CHCTEMAaTH3aINsI 3HaHUH
o Teme «HemeTramis.
Brrancnenus no
YPaBHEHUAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKUE
pacd€Thl

IIpakTuueckas padora N2
3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4
o Teme "Hemeranmmsr'"»
KonTponbnas padora no
TemaM «Metamibs» u
«Hemeramrsiy/Beepoccuiic
Kasi MpoBepouHas padoTa

https://m.edsoo.ru

https://resh.edu.ru

https://m.edso0.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

29

30

Heopranuueckue u
OPraHUYECKHUE KUCIIOTHI.
Heoprannueckue u
OpraHN4YeCKUe OCHOBAHUS
AmpoTtepHbIe
HEOpPraHWYEeCKUe u
OpraHNu4ecKHre
coequHeHMS. ['eHeTHnUecKas
CBSI3b HEOPTraHUYECKUX U
OPraHUYECKUX BEILECTB

https://m.edsoo.ru

https://resh.edu.ru

https://m.edsoo.ru

https://resh.edu.ru

31

Ponp xuMuu B
obecrieueHU N
9KOJIOTHYECKOM,
SHEPreTUYECKON 1
MHIIIEBOM OE30ITaCHOCTH,
Pa3BUTHU MEIUITUHBI

https://m.edso0.ru

https://resh.edu.ru

32

33

[IpencraBnenust 06 0OmUX
HAYYHBIX TIPUHITUITAX
MIPOMBIIIITIEHHOTO
MOJTy4EHUS BaKHEUIITUX
BEIICCTB

UYenoBek B MUpE BEIIECTB U
MaTepHaJIOB

https://m.edsoo.ru

https://resh.edu.ru

https://m.edso0.ru

https://resh.edu.ru

34

XuUMUA U 370pOBbE
YyeJIOBEKa

https://m.edso0.ru

https://resh.edu.ru

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O NIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumusi, 10 knace/ I'abpuensu O.C., OctpoymoB N.I'., Ciankos C.A. AKimoHepHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue»

* Xumus, 11 kiacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnanko C.A. AKIIMOHEpHOE OOIIECTBO
«M3nparenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

I'a6puensn O. C. Xumust. Meroanyeckoe nmocodue st 10-11 kimaccoB yueOHoe mocoOue Juist
obmeodpaszoBarenbHbix opranuzanuii / O. C. I'abpuensan, U. B. Akcénosa, U. I'. OctpoymoB. — M.:
IIpocseuienue, 2019

["aGpuensin, bepeskun, Ymakoa: Xumus. 10 kinacc. KoHTponbHbIe U TpoBepouHbie paboThl. ba3oBblit
ypoBeHb. Beptukais. @I'OC

I"a6puensu O. C. Xumus 11 knacc. ba3oBsiii ypoBeHsb. [IpoBepouHbie 1 KOHTPOJIbHBIE PA0OTHI. - M:
[Ipocsemenue

["a6puensu O. C. Xumusa. COopHuk 3a1a4 u ynpaxuenuii. 10-11 kmacc: yuebHoe mocobue asns
obmeoOpaszoBarenpHbix opranuzamuii/ O. C. ['abpuensn, U. B. Tpury6uak M.: IIpocBemenue, 2019

INU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
bubmmoreka [IOK https://m.edsoo.ru

bubmmorexa POIII https://resh.edu.ru

http://www.hemi.nsu.ru/
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