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INOACHUTEJIBHASA 3AIINCKA

Pa6ouas mporpamma o xumuu paspadorana B cootBercTBUU ¢ PI'OC COO, yTBep)ACHHBIM pUKa30oM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit ®enepanuu ot 17.05. 2012 1. Ne 413 ( ¢ uzmenenusimu ot 12.08.2022) ¢ yuerom OOII
COO, ytBepxaeHHoM npukazoM MunucrepctBa npocseiieHuss PO ot 18.05.2023 Ne371; Ha ocHoBe dDenepanbHOro 3aKOHA
or 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit ®enepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepasibHOM  00pa3oBaTeNbHONM TMporpaMmbl  cpeaHero oodmero ob6pazoBanus (POII COO), npencraBieHHBIX B
®denepanbHOM TrocynapcTBeHHOM oOpasoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu mnpenomaBaHusi yueOHOTO
npeaMeTa «XuMus» B 0o0OpaszoBaTelbHbIX —opraHuzanusx Poccuiickoit ®enepamuu, peanu3yrolNdX OCHOBHBIC
oOpa3oBarenbHbIE MPOrpaMMbl, U OCHOBHBIX MOJIOKeHHH «CTpaTeruu pa3Butusa Bocnutanus B Poccuiickoit denepanuu Ha
nepuon 1o 2025 roga» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJIOB K pa3pabOTKe MporpamMMbl MO XUMHH, K ONPEECTICHUI0 O0IIel cTpaTeruu oOy4YeHus, BOCTIUTaHUS U
pa3BUTUS OOydYarOLIUXCs cpeacTBaMu yuyeOHoro mpeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIM
koHuenrtyanbHbie nonoxkenus GI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJieH, COJlepKaHUs, Pe3yJbTaToB OOY4YEHUs W
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.

XvuMHUecKoe 00pa3oBaHUE, TIOJIy4aeMOE€ BBIMYCKHHUKAMU  OO0IIE00pa3oBaTENbHOW  OpPraHM3alluu,  SBISCTCS
HEOTHEMJIEMON YaCThIO MX 00pa30BaHHOCTH. OHO CIYXUT 3aBEPILAIONIMM HTAlOM peall3aliyd Ha COOTBETCTBYIOUIEM €MY
0a30BOM YypOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIMX LIEIOCTHOM CHCTEME XMMHYECKOro oOpa3oBaHMs. OTH LEHHOCTH
KAacaroTCs TMO3HAHUS 3aKOHOB MPHUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJbTYphl YEJOBEKa, a TaKXkKe
HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBbIO M TNpUpPOJHOW cpene. Peanusyercs Xumuueckoe
oOpa3oBaHHe OOy4YalOLIUXCS Ha YPOBHE CPEAHEro OOIIero o0pa3oBaHHUsl CPEJACTBAMHU YYEOHOro mpeamera «XUMUsy,
COJIEpKaHKE U TTOCTPOCHHUE KOTOPOTO OIPEEICHBI B TPOrpaMMe MO XUMHH C YUETOM CleIM(PUKU HAYKU XUMUH, €€ 3HAaUCHUS
B TO3HAHWUU TPUPOJLI W B MaTEPUATBHOW JKM3HU OOIIECTBA, a TakkKe C yd4€TroM OOmMMX IMeled W TPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero obmiero oopasoanus B Poccutickoit Deaepanmm.

XUMHS KaK dJIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJib B COBPEMEHHOU IUBWJIM3AIUNHU, B CO3JaHUU
HOBOM 0a3bl MaTepuaibHOU KyJbTyphl. OHa BHOCUT CBOM BKJIaJ B (pOpMHUpPOBAHUE PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, B



CO3/IaHHE LIEJIOCTHOTO IPEJICTABICHHS 00 OKPYXKarOIeM MUpE KaK O €IUHCTBE IPUPOJIbI U YEIOBEKa, KOTOpoe popMupyercs
B XMMHH Ha OCHOBE NIOHUMAaHHs BELIECTBEHHOI'O COCTABA OKPYKAIOLIErO MUPA, OCO3HAHUS B3aMMOCBS3H MEXKIY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTAMH PUMEHEHHS.

TecHO B3aMMOACUCTBYS € JPYIMMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTajga HEOTBEMJIEMOM YacTblO MHMPOBOHI
KYJIBTYpbl, HEOOXOIMMBIM YCJIOBHEM YCIEIIHOTO TPyAa U KU3HU KaK0ro ujaeHa oOmectBa. CoBpeMEHHAs XMMUS KaK HayKa
co3ujareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMH HampaBiieHa Ha peuieHHe IN00ajbHBIX MPOOJIIEM YCTONYMBOIO pa3BUTHS
YeJI0BEYECTBA — ChIPhEBOM, YJHEPreTUUECKOM, MUILIEBOM, IKOJIOTMUYECKON 0€30IMaCHOCTH U OXPaHbI 3/I0POBbSI.

B cooTBeTcTBUU C OOIIMMU LEISIMU U IPUHIUIIAMU CPEIHETO O0IIEero o0pa3zoBaHus CoJepKaHUE MpeaMeTa « XUMUS»
(10-11 xmaccel, 0a30BBIIi YpOBCHb W3y4YCHHs) OPHEHTHPOBAHO NPEHMYIISCTBEHHO Ha OOUICKYJIBTYPHYIO MOJITOTOBKY
oOyuaromuxcsi, HeoOXOJUMYI0 UM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOIO BKIIOUYEHUS B >KU3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapisomUMHA  npeaMeTa  «XuMus» SBISOTCS 0a3oBble Kypcbl — «Oprannueckas xumus» u  «OOmas wu
HEOPraHWYecKass XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsl KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHWM 10 HEOPTaHMYECKOW XMMHUU (C BKIIOUCHHMEM 3HAHWM U3 OO0IIel XMMUHU) U opraHudeckoil xumuu. dopmupoBanue
JAaHHOM CHCTEMbl 3HAHMM NpPU U3YYEHUU MpeaMeTa o0ecredyrBaeT BO3MOXKHOCTb PACCMOTPEHMsSI BCErO MHOT000pa3us
BEILIECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa conepxkaHusi KypcoB — «Oprannyeckas xumus» u «OOmas 1 HeopraHuyeckas Xumus» chopmupoBaHa B
nporpaMMe IO XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXOJa K M3yYEHHUIO0 y4yeOHOro marepuana U oOyCIIOBIEHA HCTOPUYECKH
00OCHOBaHHBIM pPa3BUTHUEM 3HAHUI Ha OINpenelEHHBIX TEOPETHUYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOM XUMHH
BEILIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIACCUYECKOM TEOPUHU CTPOCHMS OPTaHMYECKUX COCIMHEHUH, a TAK)KE Ha YPOBHE
CTEPEOXMMUYECKUX M AIEKTPOHHBIX MPEACTaBICHU O cTpoeHuu BeulecTB. CBeneHHsl 00 M3yyaeMbIX B Kypce BEIIecTBax
JAI0TCA B Pa3BUTUU — OT YTIIE€BOJAOPOJIOB J0 CIOKHBIX OMOJIOrMYECKH aKTUBHBIX COeIMHEHUN. B Kypce opraHnyeckoi XuMuu
MOJIy4aroT pa3BUTHE C(HOPMHpPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHHs NEPBOHAYAJIbHBIC MPEICTABICHUS O
XUMHUYECKON CBS3M, KJIACCU(PUKAIIMOHHBIX MPHU3HAKaX BELIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUSA, O
XAMUYECKOU pEAKIIUH.



[Toa HOBBIM YTJIOM 3pEeHUS B IPeAMETe « XUMHUSD» 0a30BOT0 YPOBHS pacCCMaTPUBACTCS U3YUEHHBIN Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHUs TEOPETUUECKUN MaTepruall U (DAKTOIOTHUECKHE CBEJICHUS O BEIIECTBAX U XUMUYECKOHN peakiuu. Tak, B
94aCTHOCTH, B Kypce «O0ImIas U HeopraHuIecKass XUuMUs» 00yJaroIIiuMCs MPEAOCTABIISIETCS BO3MOKHOCTh OCO3HATh 3HAUCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAO0JOTUYECKUX TO3UIUH, TIy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE
(yHKITUH 3TOTO 3aKOHA — OT 0000IIaroIIeH 10 00BSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWIIMX BEIIECTBAX, MX COCTaBe, CTPOCHHM, CBOMCTBaX M MPUMEHEHHH, a TaKke O
XUMUYCCKUX PEAKITUAX, HX CYIITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAaHMsI TOMOJTHIEeTCs B Kypcax 10 u 11 kmaccoB aneMeHTamMu
colepKaHusl, MMEIOMMMH KYyJbTYPOJIOTHYCCKUNA W TPHUKIATHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHWMAHHIO
B3aMMOCBSI3M XMMHUU C JAPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B MO3HABATEIIbHOM M MPAKTUYECKOM NEATEeIbHOCTH
YeJIOBEKa, CITIOCOOCTBYIOT BOCITUTAHUIO YBKEHHS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPHUIIOKCHHMI
XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBS3aHHBIX C
XUMHUEH, KpUTHICCKU OCMBICTUBATH HH(DPOPMAITUIO U IPUMEHSATD €€ JUTsl TIOTIOTHCHUS 3HAaHWN, PEIICHNUS] HHTEIJICKTYJIbHBIX U
AKCIIEPUMEHTATILHBIX HMCCIIEIOBATEIBCKAX 3a7ad. B memom coiepkaHue y4eOHOTo TMpeaMeTa «XHUMHS» JTaHHOTO YPOBHS
W3Y4YEHUS OPUEHTUPOBAHO Ha (DOpMUPOBaAHKE y 00YUAIOUTUXCS MUPOBO33PEHUYECKON OCHOBHI ISl MIOHUMaHUS (HUI0CO(CKUX
UJeH, TaKuX KaK: MaTepUaIbHOE €IUHCTBO HEOPTaHWYECKOTO W OPraHWYECKOro MHpa, 0O0YCIOBIEHHOCTh CBOWMCTB BEIIECTB
X COCTAaBOM M CTPOCHHEM, MTO3HABAEMOCTh MPUPOIHBIX SABJICHUN MyTEM DKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUYHA MEKITY
HOBBIMHU (paKTaMH M TEOPETHUYSCKUMH TPEAMOCHIIKAMH, OCO3HAHWE POJU XMMHH B PEIICHUH DKOJOTHYECCKUX MpodieM, a
TaKKe MpooJieM COEPEKEHUSI SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3JJaHUSI HOBBIX TEXHOJOTUN U MaTEpPHAJIOB.

B mnane perienus 3aga4 BOCIUTAHUS, PA3BUTHS U COIMAIM3AIMN OOYYAIOIIUXCS MPUHSATHIE MPOTPAMMON MO XUMHH
MOAXO/Abl K OMPEICICHUIO COACPKAHWUA M TIOCTPOCHHS MpeIMeTa MNpelycMaTpUBalOT (OPMUPOBAHUE YHHBEPCAIBHBIX
y4eOHBIX JCHCTBUH, MMEIOIMHUX 0a30BO€ 3HAYCHHE I Pa3IMYHBIX BHUJOB JICSITCIBHOCTH: PEIICHHUS IMPOOJIeM, TOWCKa,
aHanu3a W 00paboTku uHGOPMAIMK, HEOOXOIMMBIX [JIsi MPUOOPETEHHUS! OMbITa MPAKTUYECKOW W HCCIEA0BATENIbCKOM
JESTETLHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B nmpakTuke npenoiaBanus XMMUHM KaK HA YPOBHE OCHOBHOT'O OOIIIET0 00Opa30BaHus, TaK M HA YPOBHE CPETHErO OOIIETo
oOpa3oBaHMsI, TPU ONPEICICHUU COJACPKATEIHHOW XapaKTePUCTUKH IIeJied W3Y4deHUs TMpeaMeTa HalpaBJICHHEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPU3HAETCS (POPMHUpPOBAHHWE OCHOB XHMHUYECKOM HAyKH Kak 00JiacTu



COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYECKOM JESITEIbHOCTU YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.
C MeTon4ecKoi TOUKH 3pEHUs TAaKOM MOAXO0/1 K OMPECIICHHUIO 1ee N3yUeHUsI TPeIMETa SBISETCS BIIOJIHE ONPABIaHHBIM.

CoryacHO JaHHOW TOYKE 3pEHUs TJIaBHBIMH LEISIMU M3Y4YeHUs MpeameTa «Xumus» Ha 6a3oBom ypoBHe (10 —11 ki)
SBJISIFOTCSL:

e (opMupoBaHUE CHCTEMBl XMMHUYECKHX 3HAHUW KaK Ba)KHEHIIICH COCTABJIAIONIECH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, B OCHOBE KOTOPOH JIKAT KIFOUEBBIC MOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI M TEOPUU XMMHUHU, OCBOCHHUE S3BIKA
HAyKH, YCBOCHHUE U TIOHUMAHUE CYIIIHOCTU JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHUE C
UCTOpUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (opMupoBaHue W pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX ITO3HAHMS BEIIECTB M XUMHUYCCKHUX PEaKIUH,
HEOOXOJAMMBIX IJISi PUOOPETEHNUS YMEHHN OPHEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKHUX SIBJICHUH, WMEIOIINX
MECTO B PUPOJE, B IPAKTUUECKON U TOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUH M CHOCOOOB JESITEIbHOCTH, CBA3aHHBIX C HAOMIOJACHHEM U OOBSICHEHHEM XHUMHUYECKOTO
HKCIIEPUMEHTA, COOIIOIEHNEM IIPaBUJI O€3011aCHOT0 OOpaIeHMsI C BELIECTBAMH.

Hapsimy ¢ aTuM, conmepkareibHas XapakTEpUCTUKa LeJe W 3aJad W3yYeHHUs MpeaMera B MporpaMMe MO0 XUMUHU
YTOYHEHa W CKOPPEKTHpPOBAaHA B COOTBETCTBHUU C HOBBIMH TPUOPUTETAMH B CHUCTEME CpPEAHEro o0Iero oOpa3oBaHMS.
Ceronnsi B MpenojaBaHUU XUMHUU B OOJIbIIIEH CTENEHU OTHAETCS MPEANOYTCHHUE MPAKTUYECKOW KOMITOHEHTE COJEp>KaHUS
oOy4eHus, OpUEHTHPOBAHHON Ha MOATOTOBKY BBITYCKHHKA 00IIe00pa30BaTeIbHON OpraHU3alliy, BJIaJICIONIero He HabopoM
3HaHWUH, a QYHKIMOHATBHOM TPAMOTHOCTHIO, TO €CTh CITOCOOAMU U YMEHUSIMU aKTUBHOTO TIOJyYECHUS 3HAHUNM ¥ TIPUMEHEHUS
WX B pCATbHOM KM3HU TSI PEIICHUS IPAKTUICCKUX 3a71a4.

B cBsi3u ¢ 3TMM mpu M3ydeHUH TpeaMeTa «XUMHs» TOMHHHUPYIOIIee 3HAYeHHE MPUOOPETAIOT TaKUe e U 3ajadu,
KaK:

aganTanys 0O0ydJaromuxcs K YCIOBUSAM JUHAMHUYHO pa3BUBAIOMIETOCS MHpPa, (HOPMHUPOBAHHE HWHTEILIEKTYaTbHO
Pa3BUTOM TMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPUHITHIO TPAMOTHBIX PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIMSIX, CBI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHUEM;

(dopMHUpOBaHUE Y 00YYAIONINXCS KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIICTEHITUH ), IMEIONINX YHHUBEPCATLHOE 3HAUCHHE
JUTSL Pa3IIMYHBIX BUOB JIEATEILHOCTH: PEUIeHUs Po0seM, MOUCcKa, aHaian3a U o0paboTku nH(pOpMaIuu, HEOOXOIUMBIX IS



NpUOOPETEHUS ONBITA IESITEIIbHOCTH, KOTOPasi 3aHUMAeT BaXKHOE MECTO B IMO3HAHUU XMUMUH, a TAK¥KE JUIsl OLICHKHU C MO3UIINMI
AKOJIOTUYECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX TMPOIECCOB HA OPTraHU3M UYE€JIOBEKa U MIPUPOIHYIO
cpeny;

pa3BUTHE MO3HABATEIIbHBIX WHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH O0YyYaIOMIMXCS: CTOCOOHOCTH
CaMOCTOSTENIbHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBUM C KU3HEHHBIMHU MOTPEOHOCTSIMHU, MCIOJIb30BaTh
COBpPEMEHHbIE HMH(MOPMAIMOHHBIE TEXHOJIOTMM JJIsi TMOMCKA M aHalu3a Y4eOHOW M Hay4dHO-TOMYJISIpHOM HHMOpManuu
XUMHUYECKOTO COJICP KaHUS;

dbopMHpOBaHWE W PAa3BUTHE Yy OOYUYAIOIMMUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIUICHHS, HAOIII01aTeTLHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUU U MPOBEIACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTAHHWE y OOyYaromuxcsi yOeKJAEHHOCTH B TyMaHUCTHYECKOW HANpPABICHHOCTH XHMHH, €€ BaKHOW pOIH B
peIICHNN TJ00ATBHBIX MPOOJEM palMOHAIBHOTO IMPHUPOJIONOIB30BAHMS, TIOTMOJHEHUS HSHEPTETUYECKUX PECYpCOB U
COXpaHEHUS TIPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEepEeKHOTO OTHOIICHUS K TIPUPOJIE U CBOEMY 37I0POBBIO,
a TaK)Ke MPUOOPETEHHUs OIbITa MCIOJIb30BAHUS TMOJYYCHHBIX 3HAHUM JJIS MPUHATHS TPAMOTHBIX PEIICHHM B CUTYyallusX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM miane cpegHero ooiero oopa3oBaHus NpeaMeT « XUMus» 0a30BOTO YPOBHSI BXOJUT B COCTAB MPEIMETHOM
obnactu «EcTecTBeHHO-HAyYHBIE TIPEIMETHI.

OO6miee 4uCIIO 4YacoB, OTBEACHHBIX [IJIi M3YyUYCHUS] XUMHUHU, Ha 0a30BOM YpPOBHE cpelHero oobiiero oOpa3oBaHWs,
coctasisieT 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Henemno), B 11 kiacce — 34 gaca (1 yac B Heeno).

YMK:

Xumus. 10 kmacc / INabpuensa O.C., Octpoymo WM.I'., CnagkoB C.A., AxuuoHepHoe o6miecTtBo «M3maTrenbcTBo
«IIpocsemieHue»



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKO XUMUM

[Ipenmer opraHnyeckoM XHUMUHU: €€ BO3HUKHOBEHHE, PA3BUTHE WM 3HAYEHHWE B TOJYYCHUM HOBBIX BELIECTB U
MarepuasioB. Teopus CTpoeHHs opraHmdyeckux coenuHeHuid A. M. bytnepoBa, €€ OCHOBHbIE NOJIOXKEHUs. CTpyKTypHBIE
(dbopMysbl OpraHUYeCcKUX BeliecTB. ['oMonorus, u3omepusi. XMMUUYECKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJMHAPHbBIC
Y KpaTHBIE CBSI3H.

[IpeacraBnenre o KiaaccU(UKAIMM OpraHUYECKWX BemecTB. HoMeHknarypa OpraHMYecKUX COEAMHEHHM
(cucteMatnueckasi) U TpMBHAIbHBIC HA3BaHUS BaXKHEHIIIUX MPEICTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3YYEeHHs BEIECTB M WX IPEBPAICHUI: O3HAKOMJICHHE C OOpasllaMH OpraHuYeCKUX
BEILIECTB U MaTepuajaMu Ha MX OCHOBE, MOJICTMPOBAHHME MOJIEKYJ OPraHMYECKHX BEIIEeCTB, HAOIIOJCHUE U OIKMCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHuW (TUIaBJICHHE, OOYTJIWBAaHHUE H
ropeHue).

Yraesogopoasbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHMU psiA. MeTaH M 3TaH — MPOCTEUINNE MPEACTABUTENIM aJKAHOB:
bu3NYecKue 1 XUMHYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUSI U TOPEHHMS ), HAXO0XK/IEHHE B IPUPOJIE, MOTyUYEeHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKUN PsAl. DTUJIIEH U NPONWIEH — MPOCTEUIINE MPEACTABUTEIN AJTKEHOB:
(dbusnyeckue W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMS, TAJOTCHUPOBAHUS, THUApaTallid, OKUCICHUS U
MOJIMMEPU3AIIIH ), TOTYyYEHUE U IPUMEHEHHE.

Anxanuensl: Oyrtamuen-1,3 wu wmetunOyraauwen-1,3: cTpoeHHne, BaKHEHIIME XMMHUYECKHE CBOWCTBA (peakius
noaumepusaiun). [loydyeHne CHHTETUYECKOTO KaydyKa U pEe3UHBI.

AJIKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKHUH Psil. ALIETHUIIEH — MPOCTEHIINIA TPEICTaBUTENb AIKUHOB:
COCTaB, CTpoeHHEe, (PU3MUECKHEe M XHUMHUYECKHE CBOWCTBA (peakiuu THAPUPOBAHUSA, TaJOTCHUPOBAHUS, TUIpaTalluu,
TOPEHMS1 ), OJyYeHUE U TPUMEHEHHUE.



Apensbl. beH3oi: coctaB, cTpoeHne, PU3NIecKre 1 XUMUIECKUE CBOMCTBA (PEaKIuu TaJIOTCHUPOBAHUS U HUTPOBAHMS),
MOJyuYeHUe U TpUMEHeHue. Tonyon: cocmas, cmpoenue, usuyeckue U Xumuieckue ceoucmsa (peakyuu 2aio2eHupo8anus u
HUMpOoBanus), noayyenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
NpUHAIIICKAIIMME K Pa3IMYHBIM KIJIACCaM.

[IpupoHbie UCTOYHUKHU YTIeBOAOPOI0OB. [Ipupoansliit ra3 u nonytHbie HedTAHbIE Ta3bl. HedTh 1 e€ mpoucxoxieHue.
Croco6b1 mepepaboTku HeTH: TeperoHka, KPeKUHT (TEPMHUUYECKHMA, KaTaTUTHICCKU), muposm3. [IpoayKTel mepepaboTku
He()TH, UX MPUMEHEHHUE B MPOMBINIJICHHOCTH U B ObITY. KaMEeHHBIN yTOIbh M MPOAYKTHI €ro MepepadoTKH.

OKCHepUMEHTAIbHBIE METOJIbI M3YyYEHHsI BEIIECTB M HX TMPEBpaIlEHUN: O3HAKOMJIEHHWE C oOpas3liaMu IlacTMacc,
Kay4yKOB M pe3uHbl, KoJuieKiuu «HepTe» u «YTosb», MOJEIMPOBAHUE MOJIEKYJT YIJIEBOJIOPOIOB U TaJIOr€HONPON3BOIHBIX,
MIPOBE/ICHHUE MPAKTHYECKOU PAOOTHI: TIOJyUYeHHUE dTUJICHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnbie 3anaum.

Bbluucienus no ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOIO BEIIECTBA WM MPOIYKTa
peaKiuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOAYKTOB PEAKIINHN).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpeaenbHbIe OJHOATOMHBIE CIUPTHI. METAHO U 3TAHOJI: CTPOEHUE, (PU3HUUYECKUE U XUMUYECKHUE CBOMCTBA (pEaKIuu C
AKTUBHBIMH METAJIJIaMU, TAJIOT€HOBOJOPOIAMH, TOPEHUE), TPUMEHEHUE. BOAOPOIHbIE CBA3M MEXKIY MOJIEKYJIaMU CIIHUPTOB.
JleficTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEIJIOBEKA.

MHoroaroMHble COUPTHI. ODTWUJICHIJMKOJIb U T[JMIEPUH: CTpOoeHHE, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA
(B3aMMOJIeHCTBHE CO MIEIOYHBIMH METaJUIaMH, KaueCTBEHHAs! peaKIlisl Ha MHOTOATOMHBIE CIIUPTHI). JelicTBHEe Ha OpraHu3M
yenoBeka. [[puMeHenre riuiepuHa U STUICHTITUKOJIS.

@DeHOJI: CTPOCHHUE MOJIEKYJIbI, (PU3HUECKUE U XUMHUUYECKHe cBoiicTBa. TokcuuHOCTh (eHona. [Ipumenenue denona.

Anbneruapl U kemownvi. PopManbAETHA, alETAIbACTHA: CTPOCHHE, (PU3NUYECKHE U XMMHUYECKHE CBOWCTBA (peakuuu
OKHCJICHHS] 1 BOCCTAHOBJICHHUSI, KAYECTBEHHBIE PEAKIIUHN ), TOTYUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJeibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbUHAas U YKCYyCHasl KHCIOTHI: CTpOEHHUE, (pusmueckue u
XUMUYECKHEe CBOWCTBa (CBOMCTBa, OoOIIMEe JUIs KJlacca KHUCIOT, peakiusl 3Tepudukaiuu), MoJydeHHe U NPUMEHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCIOTHl KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX KHUCIOT. Mbla Kak COJU BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeUCTBUE.



Crnoxxnable 3(pUpbl KaK MPOW3BOIAHBIE KAPOOHOBBIX KUCIOT. ['maponn3 ciaoxHbX 3¢upoB. XKupbl. ['uaponns kupos.
[Ipumenenue xupoB. bruomornueckas posb )KUPOB.

VYTIIeBoIbI: cOCTaB, Kiaccuukaius yriieBooB (MOHO-, TU- U TTOJIMCaxapuabl). [ JToKo3a — MPOCTEUIINN MOHOCAXapH/L;:
0COOCHHOCTH CTPOCHUS MOJICKYJbl, (PU3NYCCKHEC M XMMHUYCCKHE CBOMCTBa (B3ammMojelcTBue ¢ ruapokcumom meau(ll),
OKHCJICHME aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBiIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJIEHUE B MPUPO/IE,
MIpUMEHEHUE, Orosiorndeckas poib. @otocunte3. OpykTo3a Kak U30Mep TIIFOKO3bI.

Kpaxman u nenatono3a kak npupoansie noiumepbl. CTpoeHHE Kpaxmania U 1eiuioio3bl. Ousznueckue U XUMUYECKHE
CBOMCTBa Kpaxmaia (TUAPOJIN3, KAYECTBEHHAS PEAKIIMSI C HOJOM).

OKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX TMpEBpalleHUM: MpPOBEJCHUE, HAOIIOACHUE W OIKCaHUE
JIEMOHCTPALIUOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHUE 3TaHOJa
okcunoM wmenu(ll)), mHOTOAaTOMHBIX CHHUPTOB (B3auMmojelcTBUe riaulepuHa c rugapokcugoM wmemu(ll)), anpaerumos
(okucneHre aMMuayHbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcumom menu(ll), B3aumopaeiicTBre Kpaxmaiaa C HOJOM),
MIPOBE/ICHHUE NMPAKTUUECKOU pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Brruucnenus mo ypaBHEHUIO XUMUYECKOW peakinu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MM MPOIYKTa
peaKIuy Mo U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOYKTOB PEAKIIUHN ).

A3oTcoiepKale OpraHMueCcKue COeTMHECHMUS.

AMMHOKHCIIOTHI KaKk aM(OTEpHBIC OpraHnyecKkue coequHenns. Ou3nyeckne U XMMUYECKHe CBOMCTBA aMUHOKHCIIOT (Ha
MpuMepe MHIMHa). buonornueckoe 3HaUeHNe aMUHOKHUCIOT. [lenTuasl.

benku xak mpupoHbIE BHICOKOMOJIEKYJIApHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U TPETUUYHAsI CTPYKTypa OENKOB.
XuMuYecKre CBOMCTBa OCJIKOB: THAPOJIU3, ICHATYpallKsl, KAYECTBCHHBIC PEaKIIMU Ha OCIKHU.

DKCneprUMEHTAIbHBIE METO/Ibl U3YYCHHS BEIIECTB U WX MPEBpAIeHUI: HAOIMIOACHUE W ONMCAHUE JEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIus OCIKOB MPU HarPEBaHUU, [IBETHBIC PEAKIINH OCITKOB.

BricokoMoieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIC TOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHUM: MOHOMEp, MOJMMEpP, CTPYKTYpPHOE 3BEHO, CTEIEHb
MOJIMMEPHU3aIluU, CPEIHss MoJieKyJsipHas macca. OCHOBHbIE METOJbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COEIUHEHUM —
MOJIMMEPU3ALUS U TTOJIMKOHIEHCALIHS.



DKCIepUMEHTAIbHBIE METOJIbI M3YyUEHHUs BEIIECTB W WX MPEBPAIICHHI: O3HAKOMIIEHHWE ¢ oOpa3laMu MPHUPOAHBIX H
MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KayYyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaAMETHBIX CBSI3eM NpU W3YYEHUU OpraHuyeckod xumuu B 10 Kiacce OCYIIECTBISIETCS 4Yepes
UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIIbHBIX
MPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1Iue ecTecTBEeHHO-HAyYHbIE TOHATHUS: SBJICHHE, HAy4yHBIM (aKT, THIOTE3a, 3aKOH, TEOpUs, aHaJINU3, CHHTES3,
KJaccuukanus, nepuoIMYHOCTh, HAOIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

duzuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKyJa, SHEPTEeTUUYECKUN ypOBEHb, BELIECTBO, TEIO, 00BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, PU3NUECKHUE BEIIMUYMHBI U €TUHULIBI X U3MEPEHHUS.

buonorusi: kinerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHuzme, (OTOCUHTE3, OMOJOTMYECKU AKTHUBHBIC
BelecTBa (0K, YTIEeBOIbI, )KUPbI, (HEPMEHTHI).

['eorpadusi: MuHepasbl, TOPHBIE TOPO/IbI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: mNUIIEBbIE MPOIAYKTHI, OCHOBBI PAIIMOHAILHOTO TMUTAaHUS, MOIOIIUE CPENCTBA, JIEKAPCTBEHHBIE W
KOCMETHYECKHE MpernapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernueckue 0CHOBbI XUMUM

XUMUYECKUM 2JIeMEeHT. ATOM. SIapo atroMa, W30TOMbl. DJIEKTPOHHAS 000J0YKa. JHEPreTUYECKUE YPOBHU, MTOAYPOBHH.
AToMHBIE opOuTay, S-, P-, d- smeMeHnThl. OCOOCHHOCTH PACIPEICACHHS DJICSKTPOHOB 10 OpOUTANIIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTYpAIUs aTOMOB.

[Tepuonuueckuit 3akoH u Ilepuoamueckas cucremMa xumuueckux osnemeHToB J[. WM. MenneneeBa. CBs3b
MEPUOANUYECKOTO 3aK0oHA U Ileprnognueckon cucteMbl XUMHUUECKUX diieMeHTOB [[. M. MenaeneeBa ¢ COBpEMEHHOU TEOPUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU U3MEHEHUsI CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEILIECTB IO TPyMIaM U MeprojiaM. 3HaYE€HUE MePUOUYECKOr0 3aKOHA B PA3BUTUU HAYKH.



CrpoeHue BellecTBa. XUMHYECKasi CBSI3b. BUbI XMMUYECKOU CBSI3U (KOBAJECHTHAsI HEMOJSIPHAS U MOJISIpHAs, HOHHAS,
MeTayumdeckas). MexaHu3mMbl 00pa30BaHUs KOBAJICHTHOW XWUMHYECKOW CBs3W (OOMEHHBIA WM JTIOHOPHO-aKIICHTOPHBIN).
Bonoponnas cBsi3b. BaieHTHOCTB. DneKTpooTpuaTeIbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KaTHOHBI U aHUOHBI.

BemectBa MOJNEKYISPHOTO M HEMOJIEKYJSIPHOIO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. |HIIbI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILIECTB OT THUIMA KPUCTAJTUIMYECKON PEIIETKH.

[TonsiTre 0 qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOHUIHBIE pacTBOPBI. MaccoBas 107151 BEMIECTBA B PACTBOPE.

Knaccudukanus HeopraHuyeckux coenvHeHuid. HomeHknaTypa HeOpraHM4ecKHX BemiecTB. [ eHeTmdeckas CBS3b
HEOPTaHUYECKHUX BEIIECTB, MTPUHAIEKAIINX K PA3TUYHBIM KIIACCaAM.

Xumuueckas peakius. Kimaccudukanuss XUMAYECKUX PEAKIUN B HEOPTaHUYECKOM M OPraHUYEeCKON XHMMUU. 3aKOH
COXPaHEHHMs MACCHI BEILLECTB, 3aKOH COXPAaHEHUs U IIPEBPALLICHUS SJHEPTUU [IPU XUMUYECKUX PEAKIUSAX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMyHbIX (akTopoB. OOpartumble peakiuu. XHWMHYECKOE pPaBHOBECHE.
DaKTOPHI, BIUSAIONIME HA COCTOSTHUE XUMUYeCcKOro paBHoBecud. [Ipunuun Jle [laTense.

Onektponutuueckas nuccornuanusi. CuiibHbIe M ciialOble 37eKTposuThl. Cpea BOJHBIX PaCTBOPOB BEIIECTB: KHUCIas,
HEWTpalbHAasl, IEIOYHASI.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCIepUMEHTaIbHBIE METOAbl M3YyUYCHHUS BEIIECTB W WX NpeBpalleHuid: JeMoHcTpamus Tabnun «llepuonnueckas
cuctemMa xumuueckux sneMmeHToB J[. M. MeHneneeBay, u3yueHHe MoJeied KPUCTAIUIMYECKUX PEHIETOK, HAOJIOJeHUE U
OMKCAaHUE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3ioKeHHEe MEPOKCHIa BOAOPOIa B IPUCYTCTBUM KaTaln3aTopa,
ompeJeseHre Cpeabl PAacTBOPOB BEIIECTB C TMOMOIIBIO YHHMBEPCATBHOTO HHAMKATOPA, PEaKIMM HOHHOTO OOMEHaA),
MPOBEJICHUE MPAKTUYECKOU paboThl «BiusiHue paznuyHbiXx PakTOpoB HA CKOPOCTh XUMUUYECKOUN pPEeaKIIUM.

Pacuérnblie 3anaumn.

Pacyétpl 0 ypaBHEHHSIM XUMUUYECKUX PEAKLIHM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM
MOHSTHUS «MACCOBAs JOJISI BELIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxenne HemerannoB B llepuommueckoin cucreme xumuueckux siemeHToB . M. Menneneera u
OCOOEHHOCTH CTPOEHHsSI aTOMOB. PU3NUYECKHE CBOWCTBA HEMETAJJIOB. AJIJIOTPONUS HEMETAIOB (Ha MpuUMepe KHUCIopoAa,

cepsl, hocdopa u yriaeposa).



XWMHUYECKUE CBOMCTBA BAKHEHIIMX HEMETA/UIOB (TallOTEHOB, Cepbl, a30Ta, (ocdopa, yriaepoga M KpeMHHS) U UX
COoeIMHEHU (OKCHUI0B, KUCTIOPOICOACPIKAIINX KUCIOT, BOJOPOIHBIX COCTUHEHU).

[IprMeHeHEe BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnbl. Ilomoxenue wMetamioB B Ilepuomndeckon cucreme xumudeckux osieMeHTtoB [l WM. Menpgeneesa.
OcoOeHHOCTH CTPOCHUS DJEKTPOHHBIX 00004YeK aToMOB MeTauioB. OOmme ¢usudeckue cBoiicTBa MeTauioB. CIiiaBbl
METaJUIOB. DJIEKTPOXUMHUYECKUH PsJT HATPSHKEHUI METAIIOB.

XUMHUYECKUE CBOMCTBAa BaXKHEUIIMX METAUIOB (HATPUM, KUK, KaJIbIIMN, MarHuii, allOMUHUN, IIUHK, XPOM, XKEJE30,
Me€Jlb) U UX COCAMHEHUM.

OG6mue crocoObl MoTyueHus: MeTauioB. [lpuMeHeHne MeTaioB B OBITY U TEXHUKE.

OKCNEPUMEHTAIbHBIC METOJIbl M3YUCHMS BEIIECTB M MX IMPEBPAIICHUIN: U3YUYCHUE KOJUICKIMU «MeTalljibl U CIUIaBbI»,
00pa3IoB HEMETAJUIOB, pEIICHUE HSKCIEPUMEHTANIBHBIX 3aJlad, HaOJMIOJCHUE U OMHUCAHUE JACMOHCTPAIMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCUAA ATFIOMUHUS C PACTBOPaMU KUCJIOT U IIET0YEH, KAYeCTBEHHBIE PEAKIIUU
Ha KaTHOHBI METAJIJIOB).

PacuétHbie 3agaun.

Pacuétsl Macchl BemiecTBa Wi 00bEMA ra3oB MO U3BECTHOMY KOJWYECTBY BEIIECTBA, MAacCe WU OOBEMY OJHOTO W3
Y4aCTBYIOIIMX B PEAKIHMH BEIIECTB, pacué€Thl Macchl (00bEMa, KOJIUUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OJIHO U3
BEIIECTB UMEET MPUMECH.

X¥MHUA M )KU3Hb

Ponp xumum B 0O0ECIEUCHHMHM SKOJIOTMYECKOM, YHEPreTHYeCKOM W THUIIEBOM O€30MacHOCTH, Pa3BUTHH MEIUIMHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEUIECTB U XUMUUYECKUX PEAKIIUM.

[Ipencrapienus: 06 0OMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJTYyYEeHHS BaXKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB M MAaTECPUANIOB: BAXKHEMIINE CTPOUTEIIBHBIE MATEPUANIBI, KOHCTPYKIIHMOHHBIE MAaTECPUAIIBI,
KpPacKH, CTEKJIO, KepaMuKa, MaTepuaibl Ul SJEKTPOHUKH, HAaHOMATEpHUaJIbl, OPraHUYECKHEe U MUHEPAJIbHBIE YA0OpEHUSI.

XUMHUS M 370pOBbE YEIOBEKA: IIpaBWja HCIIOJIb30BAaHUS JICKAPCTBEHHBIX IIpEIaparoB, IpaBuiaa 0e30MacHOTo
HCIIOJIb30BaHUS MPENapaToB OLITOBOM XMMHUU B MOBCEHEBHON KU3HHU.

MexnpeaMeTHbIE CBS3H.



Peanuzamust MeXnpeIMETHBIX CBSI3eH MPH M3YyYEHUH OO0IIel W HeopraHuueckod xuMmuu B 11 kiacce ocyuiecTBiseTcs
Yyepe3 HCIIOJIb30BAaHHE KaK OOIIMX ECTECTBEHHO-HAYYHBIX TMOHSATHUH, TaK M TOHATUH, SBISIIOIMIMXCS CHUCTEMHBIMHU IS
OTJEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DAaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIM3, CUHTE3, KiacCU(pUKalus,
NEPUOANYHOCTD, HAOJIOJCHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHUE, SIBJICHHUE.

@®u3uka: MaTepus, SHEpPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TON, PAAHOAKTUBHOCTH, MOJIEKYJIA,
HHEPreTUUECKUN YPOBEHb, BEUIECTBO, TEI0, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3NUCCKUE BETUUMHBI U €TUHUIBI UX
U3MEPEHUsL, CKOPOCTb.

buonorus: kinerka, opraHusM, sKocucTeMa, Ouocdepa, MaKpo- U MHKPOIJIEMEHThl, BUTAMUHBI, OOMEH BEIIECTB B
OpraHusMe.

['eorpadusi: MuHepanbl, TOPHbIE TOPObL, TOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHONOrusA: XMMHYECKas MPOMBIIUIEHHOCTb, METAJULypPIUs, NIPOU3BOJACTBO  CTPOUTEIBHBIX  MaTEpHUAJIOB,
CEJIbCKOXO3SCTBEHHOE MTPOU3BOJICTBO, MUIIEBasi MPOMBILIUIEHHOCTh, (papManeBTH4ecKasi IPOMBILUIEHHOCTb, IPOU3BOJICTBO
KOCMETUYECKUX  IIPernaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX  MATEPHUAJIOB, JOJEKTPOHHAs  IPOMBILIJIEHHOCTb,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOT'PAMMEBI 110 XMMHWHU HA FA30BOM YPOBHE CPEJJHEI'O
OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMS OOYYArOIIMMMCSA TMPOTPAMM CPEIHEro OOIIero
oOpa3oBaHMsl (JIMYHOCTHBIM, METAllpeIMETHBIM U TNpeaMeTHbIM). HayuHo-MeToaumueckoil OCHOBOM uid pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS INPOTPAMM CpPEAHEr0 OOIIEro O0pa30BaHUS SBISETCS CHUCTEMHO-IEATEIbHOCTHBIN
MOAXO/.

B cooTBeTCTBUU ¢ CUCTEMHO-AEITETFHOCTHBIM MOJXO0/IOM B CTPYKTYpE€ JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MpPEAMETa
«XuMUS» HA YPOBHE CPEIHETO 00IIEro 00pa30BaHUs BbIIEIEHBI CIEAYIOMINE COCTABISIONINE:

OCO3HaHHE OOYyYaroIIMMHCS POCCHUICKOM TpaXJaHCKOHM HJAEGHTMYHOCTHU — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITENIBHOCTH U CAaMOOIPEIEIICHHUIO;

HaJIMYMEe MOTHBALIMU K 00y4EHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHH JTMYHOCTA HAa OCHOBE KITFOUEBBIX IEHHOCTEH M MCTOPHUECKUX
Tpaguiuii 60a30BOM HAYKW XUMUH,

TOTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCs PYKOBOJACTBOBATHCS B CBOEH NIE€ATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MIPUCYIIMMH LIEJTOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMYUe TPAaBOCO3HAHMSI SKOJIOTHUECKON KyJIbTyphl U CIIOCOOHOCTH CTaBUTH IIETTU M CTPOUTH KU3HECHHBIC TIJIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUSA MpeaMeTa «XUMHUS» TOCTUTAIOTCS B €IUHCTBE Y4YEOHOM W BOCIHMTATEIHHON
JESITEeIbBHOCTU B COOTBETCTBUU C T'YMaHHUCTUYECKHUMH, COLUMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHM IICHHOCTSIMH U
ujearaMyd POCCHICKOTO TIpakJaHCKOTO OOIlecTBa, NPUHATHIMH B OOLIECTBE HOpPMAaMH W TMpaBHJIaMU TOBEIEHUS,
CIIOCOOCTBYIONTUMH MPOIIECCaM CaMOIIO3HAHNS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TMYHOCTH O0YJarOIINXCSI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpakaroT CHOPMUPOBAHHOCTH OIBITA MO3HABATEIBHON W
MPAKTUYECKON AEITETFHOCTH 00yUaOIIUXCs 10 peaTn3alii MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUs 00YUYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U IPaBOIOPSIKY;



MPEICTABJICHUS O COIMATIBHBIX HOPMaX U MPaBUJIAX MEXIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEILHOCTH TMPH CO3JMaHWHM YYEOHBIX TPOEKTOB, PEIICHUU Y4YEOHBIX H
MMO3HABATEbHBIX 3a]1a4, BHIIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTUX MPU aHAIU3€ Pa3IMYHbIX
BUJIOB YUEOHOM JIeATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUSA .

[IEHHOCTHOT'O OTHOIIEHUS K UICTOPUYECKOMY U HAYYHOMY HACJICANIO0 OTEYECTBEHHOU XUMMUH;

YBOKEHMSI K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU W MPAKTUUYECKOIO NMPUMEHEHHS XMMHUHU, OCO3HAHMS TOTO, YTO
JOCTIKEHUSI HAYKH €CTh Pe3yJbTaT IITUTEIbHBIX HAOIOACHUM, KPOMOTIMBBIX dKCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSTHHOTO
TpyAa YYEHBIX U PAKTUKOB;

UHTEpeCa W II03HABATEIbHBIX MOTHBOB B IMOJYYEHUU U TOCIEAYIOIMIEM aHaiu3e HHPOpMAIMK O TIEPEIOBhIX
JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHOW XUMUU,

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUU, CBSI3AHHBIC C XUMHUYECKUMHU SIBJICHUSMU, U TPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSCh HA MOPATILHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE M MTOCTYIKU CBOMX TOBAPUIIEH C O3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHHE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 3JI0pOBOr0 M 0e30macHOro oOpasza KU3HU, HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOJIIOZICHUs TpaBWwi 0e30MacHOTO OOpallleHHs C BelIeCTBaMU B OBITY, TOBCEAHEBHOW KU3HU M B TPYJOBOU
NEeATEIIbHOCTH;

MOHUMAHUS IICHHOCTH TIPaBWJI WHIAWBUIYaTbHOTO M KOJUICKTUBHOTO O€30MACHOTO TIOBEACHHUS B CHUTYaIlUsX,
YIPOXKAIOMIUX 3J0POBbIO U KU3HU JIOJEH;

OCO3HAHMUSI TIOCJIC/ICTBUI U HEMIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aTKOT0JIsl, HAPKOTUKOB, KYpEHHUS]);

5) Tpy10BOI0 BOCIIMTAHMS:



KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIILCKON JEATEIbHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOM U IPYTUX BUAAX JIEATCIIBHOCTH;

YCTAHOBKM Ha aKTMBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3aJay COLMAJIbHOM HampaBJIEHHOCTH (B pamMKaxX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K TNPAKTUYECKOMY H3Yy4YEeHHUI0 Mpodeccuil pa3IuyHOTO pojia, B TOM 4YHCIE Ha OCHOBE IPHUMEHEHUS
MPEIMETHBIX 3HAHUH 110 XUMHUH;

YBOKEHUS K TPYAY, JIOJISIM TpyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIAYAIIBHOW TpaeKTOpuU 0Opa3oBaHusi, Oyayiiei npodeccuu u peaausaiuu
COOCTBEHHBIX JKM3HCHHBIX IJIAHOB C YUYETOM JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH
00111eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€J1IeCO00Pa3HOr0 OTHOIICHUS K IPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMJIe;

MMOHUMAaHUSI TJI00ATBHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM, BIUSHUS KOHOMHUYECKUX IMPOIECCOB HA COCTOSHUE
MIPUPOJTHON U COLUAIIBHOU CPEIIBI;

OCO3HaHMSI HEOOXOAUMOCTH HCIIOJIB30BAaHUS JIOCTHKCHMM XHMMHHU JUIS PEIICHUS BOIPOCOB PaIlMOHAIBLHOTO
MIPUPOJIOTIOIB30BAHUS;

AKTUBHOI'O HENPUATUS IEHUCTBUM, NPUHOCAIIMX BPEA OKPYKAIOUIEH NPUPOJHOM Cpele, YMEHUs IPOTHO3UPOBATH
HeOJaronpusiTHbIC SKOJIOTHYECKHUE TTOCIIEICTBUS MTPEAITPUHUMAEMBIX JEHCTBUIN U TPEAOTBPAIIATh UX;

HaJIMYUST PA3BUTOIO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTUUYECKOW KYJIbTYpPhl, OIbITa JACATEIBHOCTH HKOJOTHUYECKOMN
HaMnpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS MMHU B IO3HABATEJIbHON, KOMMYHMKATUBHOM W COLIMAJIBLHOW IIPaKTHKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSITh UE0JIOTUU XeMO(hoOuu;

7) UEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPaKTUKU;

MOHUMAaHUs CHeMU(DUKH XUMHH KaKk HayKd, OCO3HaHHs €€ poiu B (OPMUPOBAHUHM PAlMOHATHHOTO HAYYHOTO
MBIIJICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXalIIeM MHpPE KakK O €IWHCTBE MPUPOILI U UeJIOBEKa, B
MMO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXpaHEHUS IPUPOTHOTO PAaBHOBECHS,;



yOeXKIEHHOCTH B 0COOOM 3HAYUMOCTH XUMUU JJII COBPEMEHHOM UMBWIM3AIMU: B €€ TYMaHUCTUYECKOU
HaIPaBJICHHOCTH W BaXKHOW pPOJM B CO3JaHWHM HOBOW 0a3bl MaTEpHATbHOW KYJIbTYpHI, PEHICHUU TIOOATBHBIX MpoOeM
YCTOMYMBOTO Pa3BUTHS YETIOBEYCCTBA — CHIPHEBOM, SHEPTETUUCCKOM, MUIIEBOU M IKOJIOTHYECKOW 0€30MacHOCTH, B Pa3BUTHU
METUITNHBI, 00ECTICYCHUH YCIIOBHM YCIIEIITHOTO TPY/Aa U SKOJOTUYECKH KOM(POPTHOM KU3HU KaXIOTO YjeHa OOIIeCTRa,;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHMMAaHHUS CYHIIHOCTH METOAOB MO3HAHUS, HCIOJb3YyEMBIX B E€CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS ISl aHAM3a U OOBSCHEHUS SBJICHUN OKPYXKAIONIETO MHpa U
MPOUCXOJAIINX B HEM U3MEHEHUN, YMEHUS JeiaTh 000CHOBAHHbBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIINXCS
JTAHHBIX C LIEJIBIO MOJIYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XMMUYECKUE 3HAHUS JUISl pelIeHUs MpoOjieM B pealbHBIX KU3HEHHBIX
CUTYaLUsX;

MHTEpPECA K IO3HAHUIO U UCCIIEI0BATEIbCKON IESATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K AaKTUBHOMY IMOJYYEHHUIO HOBBIX
3HAHUU 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPY/ia B pa3InYHbIX chepax nmpodhecCuoHaIbHON AESTEIHHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHble pe3yibTaThl OCBOSHHUS Y4eOHOTO mpeameTa «XUMUsS» Ha ypOBHE CpeaHero obimiero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUUMble JUIsT  (OPMHUPOBAHUS  MHUPOBO33PECHUS]  OOYUAIOMIMXCA  MEXKIUCHUIUTMHAPHBIE  (MEXIPEIMETHbIC)
oOIlieHayYHbIE TIOHATHS, OTpaXKalolUe IEJOCTHOCT, HAyYHOW KapTHHBI MHUpa M CHEIMU(PUKY METOJOB TO3HAHUS,
HCITOJIb3YeMBbIX B €CTECTBCHHBIX HayKaxX (MaTepwsi, BEIIECTBO, JHEPTHsl, SBIICHWE, MPOIECC, CUCTEMa, HAydHBIH (akT,
MIPUHITUTI, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHNE, HAOIIOICHUE, U3MEPECHHE, SKCTICPUMEHT U JPYTHE);

YHUBEpCaJIbHbIC YyueOHBbIC JeHCTBUSA (TMO3HABaTeIbHBIC, KOMMYHHUKATUBHBIC, PETYJSTHBHBIC), OOCCIICUMBAIONINE
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COITMATBHONM KOMITETCHIIMHA 00YYaIOuXCs;

CIIOCOOHOCTh OOYYAIONIUXCS HCIIOJIh30BaTh OCBOCHHBIC MEXKIWCIUILIMHAPHBIC, MHPOBO33PCHUCCKHE 3HAHUS U
YHUBEpCalbHbIe yueOHbIE I1EMCTBUS B TO3HABATEILHON U COLIMAIbHOMN MPAKTHKE.



MeranpeaMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAJIBHBIMH  Y4€OHBIMH  ITO3HABaTEJIbHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMU.

OBJiaieHNe YHUBEPCAJIbHBIMYU YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEATh LEJIH JEITEIbHOCTH, 3aJaBas mnapaMeTpbl M KPUTEPUM HX JOCTHUKEHHS, COOTHOCUTH PE3YJbTAThI
NEATEIbHOCTU C MOCTABJICHHBIMU ETISIMU;

HCIIOJIL30BaTh MPYU OCBOSHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIILJICHUS — BBIACISITh XapaKTepHbIE TPU3HAKY MOHIATHI U
yCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJb30BATh COOTBETCTBYIOIINE MTOHATHS 11T OOBSICHEHHS OT/ICIBbHBIX (DAKTOB U SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KJIacCU(UKAITUN BEIIECTB U XMMHUUYECKUX PEaKITU;

yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXY N3YUYaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE pACCYXKICHUsSI (MHIYKTUBHBIC, ICAYKTHUBHBIC, MO AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYMS B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIIOUYCHUS,

IPUMEHSTh B TPOLlecCce MO3HAHUS, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MPeoOpa3OBhIBATH
MOJICIIbHBIE TPEJCTABICHUS — XUMUYECKUM 3HaK (CUMBOJ) DJIEMEHTa, XMMHUUYecKas (opmylia, ypaBHEHHE XUMHUYECKOU
peaKkiuu — MpU PEIICHUH YYEOHBIX TIMO3HABATENBHBIX M MPAKTHUUYECKUX 3a7ad, MPUMEHATh Ha3BaHHBIC MOJICIIbHBIC
MIPEICTABIICHUS JIJISI BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yUaeMbIX BEIIECTB U XMMUUYECKUX PEaKIUH.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE T1eiiCTBUSA:

BJIaJIETh OCHOBAMH METOJ0B HAYYHOT'O MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUIA;

(dbopMyIHpOBaTH 1IETN U 33/1a4d UCCIIEIOBAHUS, UCIIOJIH30BATh MOCTABIICHHBIE M CAMOCTOSITENILHO CHOPMYIUPOBAHHBIC
BOINPOCHI B KaueCTBE HMHCTPYMEHTA MO3HAHUS W OCHOBBI Il (DOPMUPOBAHMS TUMOTE3bl MO MPOBEPKE MNPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh  HAaBBIKAMU  CAMOCTOATEIIBHOTO  IUIAHUPOBAHUS W MPOBEACHUA  YYCHUYECKHX  AKCIEPUMEHTOB,
COBEPIIICHCTBOBATh YMEHHS HaOIIOAaTh 3a XOJOM TIPOIECcCa, CaMOCTOSITEIBHO TPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBaTh O00OOIIEHHWS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJbTaTOB WCCIEAOBAHUS, COCTaBIISATh
000CHOBaHHBIN OTUET O MPOJIETaHHON padoTe;



npuoOpeTaTh OIBIT YYEHUYECKON HCCIeIOBATENbCKON M MPOEKTHON JeATeTbHOCTH, MPOSBISATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUs MPAKTUYECKHX 3a/ay, NPUMEHEHHIO Pa3JINMYHbIX METOJ0B
MO3HAHUS.

3) paGora ¢ uHpopManHen:

OpUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHMKAX HHPOpMAIMK (HAYYHO-TIOMYJIApHAs JUTepaTypa XHUMHYECKOTO
coliepKaHusl, CHpaBOYHBIE MOCOOUs, pecypchl MHTepHera), aHanu3upoBaTh HH(POPMALMIO PANTUYHBIX BUAOB U (Popm
MIPEICTABICHUS], KPUTHYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTD;

dbopMyIUpPOBATH 3alPOCHl U MPUMEHSTH Pa3IMUHbIC METOJbI MPU MOUCKE U OTOOpPEe UH(pOpMAIUU, HEOOXOAUMOU st
BBITIOJTHEHUSI Y4€OHBIX 3a]1a4 ONPEACIEHHOTO THUIIA;

npuoOpeTaTh OMbBIT HCIOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M PA3NIUYHBIX IMOMCKOBBIX
CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMy MpeAcTaBieHUs HHpopManuu (Cxembl, rpaduku, AuarpaMMmel,
TaOIUILIbI, PUCYHKH U JIPYTHUE);

UCIOJb30BaTh HAy4YHbI $3BIK B KayecTBE CpEJICTBAa IMpU pabdoTe C XUMHYECKON HHpOpManuen: NpUMEHSTh
MEXIpeAMETHbIC ((U3HUEeCKUEe U MaTeMaTHUeCKUe) 3HAKU U CUMBOJIBI, POpMyIibl, a00peBUATYpbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISITHOCTH.

OBiaieHue YHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ Juanora W/Wid IUCKYCCUH, BBICKA3bIBaThb HJEH,
(bopMyIIMpoOBaTh CBOM MPEIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a1auu;

BBICTYIIaTh C IMPE3CHTALMEN pe3yJbTaTOB IIO3HABATENIBHON JESITEIBHOCTH, IOJYYEHHBIX CAMOCTOSTENIBHO WM
COBMECTHO CO CBEPCTHUKAMM MPHU BBINOJHEHUH XUMHUYECKOTO 3KCIHEPHUMEHTA, MPAKTUYECKON pabOThl MO HMCCIIETOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, pean3alli y4eOHOro MpoekTa U (HopMyIupoBaTh BBIBOIBI MO Pe3yJibTaTaM MPOBEIEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIaCOBaHMsI MO3ULIUI B X0€ 00CY X IeHUS 1 OOMEHAa MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH ACHCTBUSMMU:

CaMOCTOSTENIHO TUIAaHUPOBATh U OCYILECTBIIATh CBOK MMO3HABATENIBHYIO JIEATEIBHOCTD, ONPENENss €€ Uelnu U 3a]auH,
KOHTPOJIMPOBaTh M IO MEPEe HEOOXOAUMOCTH KOPPEKTUPOBATh MpEIJIaraéMblii alropuT™M JEHCTBUM TPHU BBINOJIHEHUU



yueOHBIX U UCCIEOBATENbCKUX 3a]1a4, BEIOUpaTh Hanbosiee 3(hPEeKTUBHBIN CITOCOO UX PEIICHUS C YUETOM MOTYUYEHUST HOBBIX
3HAHUU O BEIIECTBAX U XUMUYECKUX PEAKIIUSX;
OCYULIECTBJISATH CAMOKOHTPOJIb CBOEH I€ATEIHOCTH HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUSA Kypca «OpraHudeckass XUuMHUs» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOM COCTABIISIONICH €CTECTBEHHO-HAYUYHON KaAPTUHBI MUPA, POJIU XUMHH
B IIO3HAHHUM SIBJICHUN MPUPOIBI, B (POPMHUPOBAHUU MBIIIJICHUS U KYJbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH,
HEOOXOJAMMOMN JJI PEIICHUs] MPAKTUYECKUX 3a7ad U IKOJOTMYECKM OOOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpas BKIIOYACT: OCHOBOIMOJIATAIOIINE MOHATHUS (XUMHUYECKUN AJIEMEHT,
aToM, DJICKTPOHHAsI 000JI0YKA aTOMa, MOJIEKYJa, BAJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMUYECKASI CBSI3b, CTPYKTYpHAS
dhopmyia (pa3BépHyTas U COKpaIIéHHas ), MOJIb, MOJISIPHAsT Macca, MOJISIPHBIN 00bEM, YIIIepOIHBIM CKeJIeT, (yHKIIMOHATIbHAS
rpynna, pajukall, U30MEpHUs, U30MEPhI, TOMOJIOTUYECKUN PAMl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI M a30TCOIACPIKAIINEC
COCIMHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEIWHEHMS); TEOPUU U 3aKOHBI (TEOpHs
CTpOCHHMS oprannueckux BeiecTB A. M. ByTinepoBa, 3aKk0H COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
A3bIK XMMHWH;, MUPOBO33PCHUECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHMMAHUS NPUUYMHHOCTU U CHUCTEMHOCTH XHUMHYECKUX
SABJICHUM, (HAKTOJOTUYECKUE CBEIEHHUS O CBOMCTBAX, COCTAaBE, MOJYYCHUHM U OE30MacHOM HCIOJIb30BAHUM BaXKHEHIITHX
OpTraHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOMN JACATEILHOCTH YEIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHUM BBIABIATH XapaKTEpHbIC TPU3HAKU TOHSATHUM, YCTaHABIWBATh WX B3aUMOCBS3b,
HCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IIPU ONMCAHUN COCTAaBAa, CTPOCHUS U MPEBPALLICHUN OPTaHUYECKUX COCIUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUH UCIIOIH30BATH XUMUYECKYIO CUMBOJIUKY JIJISi COCTABJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHON) POPMYIT OPraHNYECKUX BEIIECTB U YPABHEHHM XUMHYECKUX PEAKIUHN, U3TOTaBINBATH MOJICIIH
MOJIEKYJI OPTaHMYECKUX BEILIECTB JJIs1 MIUTIOCTPALUM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;



c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJICHKHOCTh M3YUYEHHBIX OPraHUYECKUX BEIIECTB MO UX COCTaBY U
CTPOCHHIO K OMpEeAeNEHHOMY KIAcCy/TpyIIe COCAUHEHHM (yrieBOIOPOAbI, KUCIOPOJ M a30TCOAECpPKAIINE COCIMHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIMHEHMS), JaBaTh WM Ha3BaHuWs 1Mo cucTematudeckoil Homenkimatype (IUPAC), a Takxke
MIPUBOJNTH TPUBUAIbHBIE HA3BAHMS OTAEIBHBIX OPraHUYECKUX BELIECTB (3THUJIEH, MPONMIIECH, ALIETHJIEH, 3TUJIEHIJIUKOJIb,
riunepuH, ¢enon, GopMmanbAerull, aleTalbJeruja, MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBas KHCJOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, (PYKTO3a, Kpaxmall, IeJII0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHUS ONPENENATh BUABl XUMUYECKON CBA3M B OPraHMYECKHX COEAMHEHUSAX (OJUHApHBIE U
KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSAThH MOJIOKEHUSI TEOPUH CTPOEHUSI OpraHuueckux Bemects A. M. bytiepoBa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKUE U XUMHUYECKHUE CBONCTBA TUITMYHBIX
Mpe/ICTaBUTENCH Pa3NIUYHBIX KJIACCOB OPTaHMYECKHUX BEIIeCTB (METaH, dTaH, ATHJIEH, MPOIWJICH, alleTuiaeH, OyTaanen-1,3,
MeTunoyTaaueH-1,3, 0eH305, METaHOJ, 3TaHOJ, ATHUICHIJINKOJb, TJIULEPUH, (PEHOI, alleTalbIeTU, MypaBbUHAsA U YKCYCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmall, eJUTI0103a, aMUHOYKCYCHAsI KUCIIOTa), WITIOCTPUPOBATh T€HETUUYECKYIO CBSA3b MEXKIYy HUMHU
YpaBHEHUSMU COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUHN C UCTIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YIJIEBOJAOPOIHOTO ChIpbs (HE(Th, MPUPOIHBIN ra3, yroihb),
CIOCOOBI UX NEPEPadOTKU U MPAKTUUECKOE MPUMEHEHHUE NMPOAYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS MO XHMHYECKHUM YpaBHEHMSIM (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOI0 BELIECTBA UM MPOAYKTa PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEILECTB WU
MPOJTYKTOB PEAKIIUN );

c(OpMHUPOBAHHOCTh YMEHHI BIAJETh CUCTEMON 3HAaHU 00 OCHOBHBIX METOAAX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMBIX B
XUMUU TPU U3YYCHUHM BEIIECTB M XMMHYECKUX SIBICHUH (HAOMIOIEeHUE, W3MEPEHHUE, SKCIEPUMEHT, MOJECITUPOBAHUE),
HCIIOJIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUSI IJIs1 IPUHSITUS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYallUAX, CBSI3aHHBIX C
BEIIIECTBAMH U MX MPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHHI COONIOZaTh TMpaBWIa TIOJIB30BAHUSA XUMHUYECKOM mTOCyAod W J1abopaTopHBIM
o0opyZoBaHUEM, a TaKXke MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUMUSMH IO BBIIOJHEHHUIO
71a00pPATOPHBIX XUMUYECKUX OTBITOB;



c(OpPMUPOBAaHHOCTh YMEHUH IJIAHUPOBATh U BBINOJIHATh XUMUYECKUI SKCIIEPUMEHT (IPEBpALCHUS OPraHUYECKUX
BEILIECTB IPU HAarpEBaHUM, MOJYyYEHHUE STUJIEHA U U3yYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMU OPraHUYECKUX BEUIECTB,
JeHaTypanus OeNKOB MPU HATPEBaHHHU, [[BETHBIC PEaKIIUi OEJIKOB) B COOTBETCTBHHU C MIPABHJIAMHU TEXHUKU O€30MaCHOCTH MPHU
oOpallleHuu C BEIIeCTBaMHU M JTAOOPaTOpPHBIM OOOPYIOBAaHUEM, MPEACTABIATH PE3yNbTAaThl XMMHUYECKOTO AKCIIEPUMEHTa B
(dopMe 3arucu ypaBHEHUI COOTBETCTBYIOLINX PEAKIUI U (hOPMYIHPOBATh BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHMM KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAlMIO, TOJIYyYaeMyl0 H3 pPa3HbIX
MCTOYHHKOB (CpeacTBa MaccoBoil nHGopmanu, IHTepHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOAATh MpaBHJIA 3KOJIOTMYECKH LEIECO00pa3HOro MoBeACHUS B OBITY M TPYAOBOMU
NEATENBbHOCTH B IEIAX COXPAaHEHUs CBOETO 3J0POBbSI M OKPYKAIOLIEH NPUPOAHOW CpeAbl, OCO3HABaTh ONACHOCTH
BO3JICHCTBHS HA JKUBBIE OPTraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX BEUIECTB, MOHUMasl cMbIci nokazarens [IIK, noscHATs Ha
pUMepax CrocoObl yMEHbBILIEHUS U MPEAOTBPAILEHUS UX BPEAHOIO BO3JCHCTBHUS HA OpraHU3M YeJIOBEKa;

Uil OOy4YaromMXCS C OrPAaHUYEHHBIMH BO3MOMKHOCTSIMU 3/I0POBBSI: YMEHHE MPUMEHATh 3HAHUS OO0 OCHOBHBIX
JOCTYIIHBIX METOAaX MMO3HAHUSI BEIIECTB U XUMUYECKHX SIBJICHU;

JUIA CIENbIX U CIa0OBUASIIMX OOYYaIOUIUXCA: YMEHUE UCIOJB30BaTh Pelibe(PHO-TOUEUHYIO cucTeMy oOo3HaueHui JI.
Bpaitns nis 3anucyu XuMudeckux GopmyiL.

11 KITACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeOpraHuueckasi XMMHs» OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEJICTABIECHUN: O XUMHUYECKOM COCTaBISAIONIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpA, POJIH
XUMHHM B TIO3HAHUU SIBJICHUM MPHUPOAbI, B (POPMUPOBAHMUU MBILUICHUS W KYJIbTYpbl JIUYHOCTH, €€ (DYHKLIHOHAJIBHOM
IrPaMOTHOCTH, HEOOXOAUMOM Jisi pPelIeHUs] MPAaKTHYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO Y IPUPOAHOU CPELE;

BJIaJICHUE CUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJATralOUIUe MOHATUSA (XMMHUUYECKHUI 3JEMEHT,
aToM, W30TOMN, S-, P-, d- DIIEKTPOHHBIE OPOWUTANM AaTOMOB, WOH, MOJIEKYJId, MOJIb, MOJIIPHBIH OOBEM, BaJICHTHOCTH,
ANEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHUCIICHHS, XUMUYECKas CBsI3b (KOBAaJEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KPUCTAJUINYECKAsl PEIIETKA, THUIbl XUMUYECKUX pPEaKLMM, PacTBOP, JJIEKTPOJIMUTHI, HEAIEKTPOIUTHI, AJIEKTPOIUTUYECKAS



JUCCOIMAIS, OKUCIIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pEaKIuu, XUMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI
(Teopust AAEKTPOIUTUYECKON qUCconManuu, nepuoandeckuii 3akon Jl. . MenaeneeBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB,
3aKOH COXPAaHEHUS W MPEBPAILCHUS SHEPTUU NMPU XUMUUECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUH,
MHPOBO33PEHUYECKNE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS IPUYMHHOCTA W CHCTEMHOCTH XUMHUYECKHX SIBJICHHM,
(haKTOJIOTUYECKHE CBEICHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUM BaXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

c(hOpPMHUPOBAHHOCTh YMEHUM BBIABIATH XapaKTEpHbIE TMPU3HAKU TOHSATUM, YCTaHABIMBATh WX B3aUMOCBSI3b,
HCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHS TPU ONMUCAHUN HEOPTAHUYECKUX BEIIECTB M UX MPEBPAILICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN HCTOIB30BATh XMMUYECKYIO0 CUMBOJIUKY JIJIi COCTaBIIEHUST (POPMYJT BEIIECTB U YPABHEHHM
XUMHUYECKUX peakiui, cuctematnueckyro HomeHkIatypy (IUPAC) u tpuBHanbHble Ha3BaHUSI OTNIETBHBIX HEOPTaHUYECKHUX
BellecTB (yrapHbIi ra3, yriaeKucIbli ra3, aMMHUaK, raiméHas U3BeCTb, HeraméHas U3BeCTb, MUTHEBAsI COJIa, TUPUT U JAPYTUE);

c(hOpPMHUPOBAHHOCTh YMEHUI ONPENENATh BaJCHTHOCTh U CTEMEHb OKUCICHUS XUMUUYECKUX DJIEMEHTOB B COCAUHEHUSIX
Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAsl, MOHHAs, METAJLIMYECKasi, BOAOPOJAHAsI) B COCIUHEHUSIX, THII
KPUCTAJUTMUECKON PEIIETKN KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJIsIpHAs, MOHHAs, METAJUTMYECKas), XapaKTep Cpelibl B
BOJIHBIX PaCTBOPax HEOPTaHUUYECKUX COCIUHEHNUN;

c(hOpMHUPOBAHHOCTh YMEHHH YyCTaHABIMBAaTh NPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB IO HMX COCTaBy K
onpenen€éHHOMY KJaccy/Tpymnne COeAUHEHUM (MPOCThIe BEIECTBA — METAJUTbI U HEMETAJUIbl, OKCUJIbl, OCHOBaHHUS, KUCIIOTHI,
am(poTepHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH Meproanyeckoro 3akona J[. M. MenaeneeBa u IeMOHCTPUPOBATH €TI0
CUCTEMATU3HUPYIOITYI0, O0BSICHUTEIBHYIO U POTHOCTUYECKYIO (DYHKITNY;

c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh 3JEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuooB
[Mepuonnyeckoit cuctembl xumuueckux aviemMeHToB J[. WM. MeHneneeBa, MCHONB3ysl MOHATHS «S-, P-, O-3JEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBONCTB XMMHYECKHX JJIEMEHTOB M HX
COEMHEHUH 110 neproaam u rpynnam [lepuognueckon cucrteMsl xumMmuaeckux 3iemeHToB . 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEePU30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA HEOPTaHWYECKUX BEIIECCTB
Pa3JIMYHBIX KJIACCOB, NOATBEPXkKAAaTh CYIIECTBOBAHME TIE€HETHUYECKOM CBA3M MEXIYy HEOPTraHWYECKUMHU BEIIECTBAMH C
MOMOIIBIO YPABHEHHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;



c(OPMHUPOBAHHOCTh YMEHHS KIaCCU(UIIUPOBATH XUMUUECKHUE PEAKIMH 10 PA3IMYHBIM MpHU3HAKaM (YHCIy U COCTaBy
pearupyromux BEIIECTB, TEIIOBOMY 3(PQeKTy peakuuud, W3MEHEHUIO CTEIEeHEH OKHUCIICHUS D3JEMEHTOB, O0OpaTUMOCTH
pEaKLMH, YYaCTHIO KaTaau3aTropa);

c(hOpPMUPOBAHHOCTh YMEHHM COCTABIIATh YPAaBHEHUS PEAKIMIA Pa3IMUHBIX TUIIOB, MOJIHBIC U COKPAIIEHHBIC YPaBHEHUS
peakiuii HFOHHOTO 0OMeHa, YUYUTHIBAsL YCIOBUS, IPU KOTOPBIX 3TH PEaKIUH UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTb ~YMEHHI MNPOBOIUTH PEAKIMH, IOATBEPXKIAIOIINE KAUeCTBEHHBIM COCTaB  pa3iIMYHBIX
HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATh OMBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
BEIIIECTB;

c(OPMUPOBAHHOCTh YMEHHMHM pPACKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PpEAKIUA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIHil;

c(OPMUPOBAHHOCTh YMEHUU OOBSCHATh 3aBUCHUMOCTh CKOPOCTM XUMHUYECKOW PpEaKIUU OT pa3IUdHbIX (PaKTOpOB;
XapakTep CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS B 3aBUCMMOCTH OT BHeEITHETO Bo3aeiicTBus (mpunnui Jle [llarense);

c(OpPMHUPOBAHHOCTh YMEHUH XapaKTEpHU30BaThb XHUMHUYECKHE IMPOLECCHl, JEKallle B OCHOBE MPOMBINIJICHHOTO
MOJIyYEHHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a Takke C(OPMUPOBAHHOCTH IMPEACTABICHUI 00 OOIIMX HAyYHBIX MPUHIMIIAX U
HKOJIOTMYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUMCICHHSI C WCIOIH30BAHHEM IOHITHS «MaccoBas JOJs BEIIECTBA B
pacTBope», 0OBEMHBIX OTHOIIIEHUH Tra30B MPU XUMHUYECKUX PEAKIHAX, MACcChl BEIIeCcTBa WiH 00bEMa Ta30B MO M3BECTHOMY
KOJINYECTBY BEILIECTBA, Macce UM 00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKLMHU BEILECTB, TEIJIOBOTro 3ddekra peakuu Ha
OCHOBE 3aKOHOB COXpPaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTUU;

cOpPMUPOBAHHOCTh yYMEHHMM CcOOMIOJaTh IMpaBWiia TOJb30BAaHUS XHMHUYECKOM TMOCyIod U  JabOpaTOpHBIM
o0opynoBaHuEeM, a TaKXe NpaBwia OOpalleHHs C BEMIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSMHU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINMOIHATh XUMHUUECKHM SKCTIEPUMEHT (pa3iokKeHHe MepoKCcHIa BOAOPoIa
B IIPUCYTCTBUU KaTaJN3aTOpa, ONpeeJICHHE CPeabl PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATLHOTO HHIMKATOPA, BIUSHUE
pa3ianyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUUECKOW peaKIMM, peakllui HOHHOTO 0OOMEeHa, KayeCTBEHHbIE pEaKkluu Ha Ccyibdar-,
KapOOHAT- M XJIOPHUI-aHHUOHBI, Ha KAaTHOH aMMOHUS, PEIICHHE SKCIePUMEHTAIbHBIX 3a7ad Mo TemMaM «MeTramiby u
«Hemeramnnb») B COOTBETCTBUU C TpaBUIaAMH TEXHUKH OE30MACHOCTH MPHU OOpAIEHUH C BEIIECTBAMU W J1aOOPAaTOPHBIM



000pyI0BaHUEM, MPEJCTABISATh PE3yIbTaThl XMMUYECKOTO dKCIEpUMEHTa B (OpMe 3alMKuCH YpaBHEHUN COOTBETCTBYIOIIUX
peakumii 1 GopMyIUPOBATH BEIBOJIBI HA OCHOBE ATUX PE3YIIhTATOB;

c(hOPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHATM3UPOBATH XHUMHYECKYI0 HH(POPMAIHIO, IMOIYy4aeMyl0 W3 Pa3HBIX
HMCTOYHUKOB (Cpe/ICTBa MAaCCOBOM KOMMYHUKAaIUU, UHTEpHET U JpYyTUX);

c(hOpPMHUPOBAHHOCTh YMEHUN COONIIOAATH MpPaBUJIA DKOJOTHMUECKH 1€JeCO00pa3HOro MoBeAeHUs] B ObITY M TPYAOBOU
NEATEIIBHOCTH B LEMSAX COXPAHEHUS CBOETO 3J0pPOBbS M OKPYKAIOWIEW NPUPOJHOM Cpeapl, OCO3HABAaTh OIACHOCTH
BO3/ICHCTBUS HA JKUBBIC OPraHU3MbI ONPEICIEHHBIX BEHIECTB, MOHMMAs cMbIca nokaszarens [IJIK, moscHsATh Ha mpumepax
CrocoObl YMEHBIIICHUS U TPEAOTBPAIICHUSI UX BPEHOTO BO3/CHCTBUS HA OpPraHW3M YEJIOBEKA;

Uil OOy4YaromMXCSd C OrPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBBS: YMEHHE TPUMEHSTh 3HAHUS OO0 OCHOBHBIX
JOCTYITHBIX METO/IaX IMO3HAHUS BELIECTB U XUMUUYECKUX SIBJICHU;

JUTSL CJIETIBIX U CIA0O0BHUISIIUX OOYyYaroONUXCs: YMEHUE HCIIOJIb30BaTh pelbeHO-TOUCUHYIO cCUCTeMy 0003HaueHui JI.
Bpaitns nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paznen 1.Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznen 2.YriaeBoaopoanbl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3.Kuciiopoacoaep:kamue opraHu4eckue coeJHHeHHs
3.1 Cnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znen 4.A30Tcoaepikaniue opranHnyecKkue coeIuHeHus

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S.BeicokoMoJIeKy I pHbIE COCIUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl

Pa3zgean 1.Teopernueckue 0CHOBbI XUMHH

Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

Crpoenue Bemiectsa. MHOroo6pasue

1.2 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2.Heopranu4yeckasi Xumust
2.1 MerTayuiel 6 1
2.2 Hemertamier 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3znen 3.XuMus 4 :XM3Hb
3.1 XUMUS U KA3Hb 4
Uroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 3




n/n

HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Tema ypoka

IIpeameT opraHnyeckoil Xxumuu, eé
BO3HUKHOBCHHUEC, pa3BUTUC U 3HAUCHHUC

KoanuecTBo yacoB

Bcero

KounTtposbHble

padoThbl

IIpakTu4eckue

padoThbl

Jara
U3y4eHust

Teopus cTpoeHUsI OPraHUYECKUX COSTUHEHUH A.
M. ByTtnepoBa, €€ OCHOBHBIE MOJIOKEHUS

IIpeacraBnenue o knaccupuKaMyd OPraHUIECKUX
BemiecTB. HomeHknaTypa (cucremMaTudeckas) u
TPUBUAJIbHBIC HA3BAHUS OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOECHHUE, TOMOJIOTHIECKUI
pAn

MertaH 1 3TaH — NpOCTEHIINE NPEICTABUTENN
AJIKAaHOB

AJKEeHBI: COCTaB M CTPOCHHE, CBOHCTBA

OTWJIEH U IPONHIIeH — MPOCTeHIIne
IIPEACTABUTEIIN AIKEHOB

[Mpaktudeckas padora Ne 1. «[lomydenue
STUJICHA U U3yYEHHE €r0 CBOHUCTBY

OcHoBHBIC
BOCIHUTATEJILHBIE 3214 U,
pelaeMble Ha YPOKax ¢
yuyeToM padoueii
NMPOrpaMMbl BOCIIUTAHMS

YCTaHOBJICHUE
JOBCPUTCIIBHBIX
OTHOLUEHUH MEXIY
YYUTENIEM U €TO
YUEHHUKaMH,
CMOCOOCTBYIOIINX
AKTUBU3allUH UX
MO03HABATEIILHON
JIesITeIbHOCTH

NPUMEHEHUE Ha yPOKe
WHTEPAaKTHBHBIX (hopM
paboThl yyaruxcsi:
MHTEIUIEKTYaJIbHBIX TP,
CTUMYJTUPYFOIIIX
MI03HABATEILHYIO
MOTHBAIHIO IIKOJILHUKOB

JJIeKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

https://resh.edu.ru/subje
ct/lesson/6149/start/

[Ipe3enTanus
«OCHOBHEIE TTOJI0KECHUS
TEOPHUH CTPOCHUS
OpPTaHMYECKUX
COCTMHCHMIN

bubmoreka IIOK
https://m.edsoo.ru/00ae0
54e

https://resh.edu.ru/subje
ct/lesson/6151/start/

[Ipe3enranusa «Metan —

HPOCTEUILINI AJIKaH

https://resh.edu.ru/subje
ct/lesson/5412/start/

[Ipe3enTtanusa «ITuieH
Y TIPOTIFJIEH —
MPOCTEUILINE AJIKEHBD»



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

Anxanuensl. byraauen-1,3 u metunOyTaaveH-

MPUMECHEHUE Ha YPOKE

[Ipe3enranus
9 1,3. [lony4yeHue CHHTETUYECKOTO KaydyKa 1 HHTEPAaKTUBHBIX (HopM Ap
«ATKaTUCHBI
pPEe3UHBI paboTHI yyaImmxcs:
AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, JMCKYCCHI1, KOTOPBIC K0T [Ipe3enTanus
10 TOMOJIOTUYECKUN Psifl. ALICTUICH — MPOCTEHIIINIA y4amumMes BOSMOKHOCTb «ALICTUIICHOBBIC
MIPEICTABUTEIb ATKHHOB NPHOOPECTH OIBIT BECHNS YTIIEBOIOPOIBI
BriuncieHus 1o ypaBHEHUIO XUMUYECKOU KOHCTPYKTHBHOIO MAIOTa,
11 peaKImm TPYIIOBO# pabOTHI WK
PAGOTHI B N1apaX, KOTOPEIe https://resh.edu.ru/subje
12 Apenbl: 6eH3011 1 TOJTY0J1. TOKCHYHOCTH apeHOB ydar IKOJbHUKOB pS- R J
KoMaH IOl paGoTe 1 ct/lesson/4775/start/
o IIpezenranus
I'eHeTnueckast CBS3b YIJICBOIOPOJIOB, B3aMMOJACHCTBUIO C P
13 «'enernyeckas CBS3b
MpUHAJUIeKAIUX K pa3IMYHBIM KjaccaM ApYI'MMH NCTBMU
YIJIEBOIOPOJIOBY
[TpupoaHbIe UCTOUHHUKH YTIIEBOIOPOIOB: .
https://resh.edu.ru/subje
14 MIPUPOIHBIN Ta3 U MOMYTHRIE HEPTAHBIC TA3bI, ot /Fe sson/6148/start/ J
He()Th U IPOAYKTHI €€ TiepepaboTKu
IIpeszenranus
[TpupoaHbIe UCTOUHUKH YTIIEBOIOPO/IOB: IP[
. «[Ipuroansie
15 MIPUPOJTHBIN Ta3 U MOIYTHRIE HE(PTIHBIE Ta3bl, P
. HUCTOYHUKHU
HEPTh U MPOAYKTHI e€ MepepadoTKu
YTJIEBOIOPOIOBY
16 KontponbHas paboTta no pasaeny
«YTIeBoaopoIb»
bene & OIHOATO e eTamo MO0y IEHHE MIKOIbHUKOB https://resh.edu.ru/subje
JICJTbHBIC OJTHOATOMHBIE CITUPTHI: METAHOM K
17 P R P co0JII0IaTh Ha YPOKE ct/lesson/4769/start/150
sTaHoll. BogopoaHas cBs3b
P OOIIETPUHSATBIE HOPMbI 550/
IMOBEACHUA, IIpaBUJIa HpegeHTaHH;{
MHOroaToMHbI€ CIIUPTHI: ITUICHTITHKOIb H
18 . P OOILIEHNS CO CTAPIINMK «MHoOroaTroMHble
TITHIEPUH
Hep (yauremnsivu) u CIIAPTBDY
®deHOomI: CTpOEHHE MOJIEKYIIBI, (DU3NUECKUE U CBCPCTHHKAMH https://resh.edu.ru/subje
19 P Yy
XMUMHUUYECKHE CBOWCTBA, TPUMEHEHHE (ngHHjHKaMH)’ TIPHHIHMIIBL | ct/lesson/5727/start/
4eOHOM TUCITUILIUHBI U .
20 Anpaeruabl: GopManbIery U alleTalbIeTHI. Y https://resh.edu.ru/subje




Aneton

caMoopranmsanmun

ct/lesson/4776/start/150
604/

[Ipe3enTanus
OIHOOCHOBHBIC NIPE/ICNIbHBIC KapOOHOBBIC
21 «Kap6oHoBbIe
KHCJIOTBI: MypaBbUHAS U YKCYCHASI
KHUCIIOTBI»
. MOJYYECHHUE OTIBITA
IIpaktrueckas padota Ne 2. «CBoiCTBa pacTBOpa Y
22 . MPOBEICHUS HAYIHBIX
YKCYCHOM KHCIIOTBD) B
UCCIIeTIOBAaHUH
23 CreapuHoBasi U OJICMHOBASI KUCIIOTHI, KaK WHUIMUPOBAHUE U Ipe3enTanus «Beiciime
MPEJICTABUTEIN BBICIIMX KAPOOHOBBIX KUCJIOT MOAICPAKKA KapOOHOBBIE KUCIIOTHI
HCCIIEA0BATENBCKON .
MEITa KaK COJM BBICIINX KaPOOHOBBIX KHUCIIOT, HX A https://resh.edu.ru/subje
24 N HEeATEeIbHOCTH ILIKOJBbHUKOB B 4l 15952/start/
MOIOIIIEE NEHUCTBHE PAMKaX peaTH3aIuH UM ct/lesson star
o5 CrnoxHble 3pUPBI KaK TPOU3BOIHBIC KapOOHOBBIX WHINBUIYATbHBIX U IpesenTanus
KHCJIOT. ['MApPOIIN3 CIOKHBIX 23PUPOB IpyHIIOBBIX «CroxxHbIe 3QUPBD)
UCCIICIOBATEIECKUX
JKupbr: ruaposu3, IpruMeHeHne, OMOIOrHIecKas
26 MPOEKTOB, YTO JaCT [MpesenTanus «Kupo»
POJIb KHPOB ITKOJIBHAKAM BO3MOKHOCTb
97 VYraeBopl: coctas, Knaccupukaims. Baxueiinme NpUOOPECTH HABBIK https://resh.edu.ru/subje
NPE/ICTaBUTENHN: TIIIOK03a, PPYyKTO3a, caxapo3a CaMOCTOSTEIBHOTO PCIICHUS ct/lesson/6150/start/
TEOPETUIECKOM MPOOIEMBI .
Kpaxmai 1 1ie/uionos3a Kak mpHpoIHbIe P P ’ https://resh.edu.ru/subje
28 HABBIK TYOJINYHOTO I 15413/start/
MOJIUMEPHI BBICTYILIIEHHS TIEPeI ct/lesson star
ayIUTOpHEN,
KOHTpOHLHaﬂ pa60Ta 110 pasaeiny apryMeHTUPOBAHUA U
29 «Kucnopocoaepkaiiye opraHuuecKue OTCTaMBaHUS CBOCH TOUKH
COETMHEHU S 3pCHUA
30 AMUHBI: METHJIAMUH U aHHJTHH opranusarus rehcrsa Ipe3enTanus « AMHHBDY
AMUHOKHUCIIOTHI KaK aM(QOTEpHBIE OpPraHUYeCKUE MOTHBUPOBAHHBIX H https://resh.edu.ru/subje
31 COEIMHEHM, UX OMOIOrMYECKOE 3HAUEHHUE. OpYANPOBAHHBIX yHalIUXCs ct/lesson/4743/start/150
enTums! HaJT UX HEYCIEBAOIINMHU 742/
39 Besiku kak MpHUPOIHbIE BEICOKOMOJIEKYIISIPHEIE ONHOKIIACCHUKAMH, https://resh.edu.ru/subje

COCAUMHCHUA

JAMICTro NIKOJbHUKaAM

ct/lesson/6296/start/212




OCHOBHBIC IOHATHS XUMUU

conuaJibHO 3HAYHUMBIH OIIBIT
COTpyAHHU4YECTBa U

589/

33 1 o I BMC
BBICOKOMOJIEKYJISIPHBIX COCMHEHUH B3aMMHOH ITOMOIIH PescHITamme « 7
OCHOBHBIE METO/IBI CHHTE3a https://resh.edu.ru/subje
34 BBICOKOMOJICKYJISIPHBIX COCTUHEHHIA. 1 ct/lesson/6095/start/150
[TnacTmaccel, Kay4yKH, BOJOKHA 823/
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KIIACC

Ne i/

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

KoaudecTBO 9acoB

Bceero
KonTpoabubie
padoThI
IIpakTn4yeckue

padoThI

Jara
U3y4YeHH S

Ilepuonnueckuii 3akoH u [leprnoanyeckas
cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
MenjeneeBa, ux CBsSI3b C COBPEMEHHOM
TEOpUEU CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHH ST CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHCHUI IT0
rpynnaM u nepuogam. 3HaueHUe
MEPUOIUUECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, ec
BUBI;, MCXaHU3MBI 06pa30BaHI/IH KOBaJICHTHOM

OcHoBHBIC
BOCIIMTaTeJbHbIE
3a1a4u, pemiaeMble
Ha YPOKaX € y4eToM
pabGouyeii mporpaMmsl
BOCIIMTAHMSA

YCTaHOBJICHUE
JOBCPUTCIIBHBIX
OTHOLUEHUH MEXIY
YYUTENIEM U €TO
YUEHHUKaMH,
CMOCOOCTBYIOIINX
AKTUBU3allUH UX
MO03HaBaTENIbHON
JIesITeIbHOCTH

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

https://resh.edu.ru/subj
ect/lesson/6479/start/1
50989/

https://videouroki.net/v
ideo/5-pz-i-pskheh-d-i-
mendeleeva-v-svete-
ucheniya-o-stroenii-
atoma.html

https://foxford.ru/wiki/
himiya/zakonomernosti-
izmeneniya-svoystv-
elementov-i-ih-
soedineniy-po-
periodam-i-
gruppam?utm_referrer=
https%3A%2F%2Fyande
X.ru%2F

https://resh.edu.ru/subj
ect/lesson/5911/start/1



cBs13u. BonopoaHnas cBsi3b

51053/

BaneHTHOCT. DNEKTPOOTPUIIATETBLHOCTb. noOyXxeHue https://resh.edu.ru/subj
5 Crenenb okucieHus. Benlectsa IIKOJIbHUKOB ect/lesson/6332/start/1
MOJICKYJISPHOTO X HEMOJICKYJIIPHOT'O CTPOCHHS codimoaaTh Ha ypoke 51021/
OOIIeTpUHATEIE :
[TonsTue o nucnepcHebIx cucrteMax. cTuHHBIE P https://resh.edu.ru/subj
HOPMBI TIOBEACHNA,
6 Y KOJUTOUJHBIE pacTBOPHI. MaccoBas 1015 ect/lesson/4939/start/1
IpaBujIa OOIICHUS CO
BEIIISCTBA B pacTBOpE CTapImmMu 51134/
(YyuuTeIAMH) U https://foxford.ru/wiki/
Knaccudukanus u HoMeHKIaTypa o o
. CBEpPCTHUKAMU himiya/klassifikatsiya-i-
HEOpraHW4YeCcKuX coeuHeHui. ['eneTnueckas
7 (IIKOTFHUKAMM), nomenklatura-
CBS3b HEOPTraHWYECKUX BEIIECTB, PA3THUYHBIX . . )
IPUHIHUIIBL y9eOHON neorganicheskih-
K B
1acco JUCHUIIJIMHBI U Veschestv
o CaMOOPraHU3aliK
Krnaccudukanus XdMHYECKUX pEeakIui B P 1
HEOPraHWYECKON M OPraHUYE€CKON XUMHUH. https://resh.edu.ru/subj
8 3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH ect/lesson/4938/start/1
COXPaHCHHS M NPEBPAICHUSA SHCPTUM IPU 51107/
XUMHUYECKHUX PEaKLUIX
https://foxford.ru/wiki/
9 Ckopoctb peakiun. OOpaTuMbIe peaKkIuu. himiya/smeschenie-
XHWMHYECKOE PAaBHOBECHE himicheskogo-
ravnovesiya
[TpakTuueckas padota Ne 1. «Bnustaue MOJTyYCHHUE OTIbITA
10 pa3IMYHbIX (PaKTOPOB HA CKOPOCTh IPOBCIICHUS HAyIHBIX
XUMHAYECKON peaKIium» MCCIIeI0BaHNH
Dnektponutnueckas auccounanus. [lonsarue o WHHIUUPOBAHUE U https://resh.edu.ru/subj
11 BOIOpoHOM Tokasarene (PH) pactBopa. HOAZCPIKKA 5 ect/lesson/5912/start/9
HUCCIICO0BATCIIBCKON

Peakiiun nonHoro oomena. I'maponus

2791/




12

13

14

15

OPraHn4YC€CKUX U HCOPraHNM4CCKUX BCUICCTB

OKHCANTENEHO-BOCCTAHOBUTEILHBIC PEAKIIUH.
[TonsiTre 06 3eKTpoIK3€e paciiiaBoB U
pacTBOpOB coJiei

KonTponbHas pabota no pazaeny
«TeopeTnueckrie OCHOBBI XUMUM»

Mertainmbl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX 3y1eMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB.
OO6mue Gpuznueckre CBOMCTBA METAILIOB

CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHNUN METaJUIOB

16

17

XUMHUYECKHE CBOMCTBA BaKHEHUIITNX METAIJIOB
(HaTpuil, Kanui, KanblLUi, MarHUN, AITFOMUHHN )
1 UX COeTUHEHUH

XHUMHUYECKHE CBOMCTBA Xpoma, M€ U UX

JEeSTEIbHOCTH
LIKOJIBHUKOB B PAMKax
peanu3anuy UMu
WHIWBUAYaIbHBIX U
TPYNIIOBBIX
HCCIIEI0BATEIbCKUX
MPOEKTOB, YTO JIaCT
HIKOJBHUKAM
BO3MOXXHOCTb
MPHOOPECTH HABBIK
CaMOCTOSITETILHOTO
peLeHus
TEOPETUYECKOU
MPOOJIEMBI, HABBIK
MyOJINIHOTO
BBICTYIUICHUS TIEpe]
ayIUTOpHEN,
apryMEHTHUPOBAHHUS U
OTCTaWBaHUs CBOEH
TOYKH 3PEHUS

NPUMEHEHHUE Ha yPOKe
WHTEPAaKTHBHBIX (hopM
pabOTHI yJaIuXcsi:
WHTEJUIEKTYTbHBIX
UTP, CTUMYJTUPYFOIIIUX
MIO3HABATEIBHYIO
MOTHUBAIIHIO
HIKOJIBHUKOB

https://resh.edu.ru/subj
ect/lesson/3523/start/1
51161/

https://resh.edu.ru/subj
ect/lesson/3493/start/1
51213/

https://resh.edu.ru/subj
ect/lesson/4961/start/1
51293/

https://resh.edu.ru/subj
ect/lesson/5814/start/1
51239/

https://resh.edu.ru/subj



COEIUHEHUN

XUMU4JecKHe CBOMCTBA OUHKa, XKCJIC3a U UX

18 .
COETMHEHUI
[IpakTrueckas padota Ne 2. "Pemenue

19 AKCIICPUMEHTAJIbHBIX 337124 110 TEME
«MeTtamib»"
Hewmeramnsl, nux nonoxxenue B [lepuoanueckoi

20 cucTeMe XumMuueckux anemeHTos 1. U.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS aTOMOB
Pu3nYECKUEe CBOMCTBA HEMETAIIJIOB.

21 Annotponusi HEeMETaUIoB (Ha IpUMEpPe
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

29 XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COCAMHEHUI

93 XuMuyeckue cBoicTBa a3oTa, Gpochopa u ux
COCAMHEHUI

24 XUMHUYECKHE CBOMCTBA YIJIepoia, KPEMHHUS U

HUX COeIUHEHUN

MOJTydeHNe OIbITa
MIPOBEICHUS HAYYHBIX
HCCIEIOBaHUHN

MpUMEHEHUE HA YPOKE
WHTEPaKTUBHBIX (hopM
paboTHI yyaImxcs:
WHTEJUIEKTYaIbHBIX
UTp, CTUMYJHPYIOMINX
MO3HABATEIHHYIO
MOTHUBAIIHIO
IIKOJIbHUKOB

ect/lesson/3534/start/1
51266/

https://resh.edu.ru/subj
ect/lesson/3534/start/1
51266/

https://resh.edu.ru/subj
ect/lesson/5939/start/1
51320/

https://foxford.ru/wiki/
himiya/osobennosti-
stroeniya-nemetallov

https://foxford.ru/wiki/
himiya/galogeny-
prostye-veschestva
[IpesenTanus
«XUMHUYECKUE
CBOICTBA a30Ta,
¢dochopa u ux
COE€TUHEHMI
[IpesenTanus
«XUMHUYECKUE
CBOICTBA yTJIepoa,
KPEMHUS U UX
COE€IUHEHMID




[IpumeHeHne BaxXHEUIIINX HEMETAIUIOB U UX

https://foxford.ru/wiki/

25 . himiya/poluchenie-i-
COCTMHEHHI i i
primenenie-nemetallov
O060011eHre ¥ cUcTeMaTH3aLus 3HAHUHI 110
26 TeMe «HeMeTamiely. BerauciaeHus 1mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI
[TpakTrueckas padota Ne 3. «Pemenue MOJTy4CHHUE OTIbITa
27 SKCIIEPUMEHTAJIBHBIX 3a11a4 10 TEME MPOBCIACHUA HAYYHbBIX
"HemeTauisl"» HCCIIEI0BAHNN
28 KonTponbHas padota no remam «MeTtauib» u
«Hewmeramie»
MPUMEHEHUE Ha YPOKE IIpe3enTanus
MHTEPaKTHBHBIX (OpM «Heoprannyeckue n
paboThl yyaruxcsi: OpraHHYeCKHe
29 Heoprannueckue u opranndeckue KUCIOThl. MHTEJUIEKTYaTbHBIX CHCTOTLL
HeOpFaHquCKI/Ie 1 OPraHu4CeCKHUEC OCHOBAHUSA WP, CTUMYJIUPYIOIINX
Heoprannueckue n
MO3HABATEIILHYIO
OpraHUYECKHE
MOTHBALUIO
OCHOBaHHUS»
IIKOJIBHUKOB
AM@oTepHbIE HEOPTAHHUYECKUE U
https://resh.edu.ru/subj
OpraHuvecKue coeMHeHus. [ 'eneTnueckas
30 ect/lesson/4960/start/1
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
P p 51374/
BEIISCTB
p 5 . MHUIMMPOBAHUE U https://videouroki.net/v
0J1b XMMHU B 00€CIIEUEeHNH PKOJIOTrMUECKOM . -
8 . ’ MOICPIKKA ideo/50-himiya-v-
31 SHEPreTHYECKOHN U MUIIEBOI 0€30MacHOCTH, HCCIIEI0BATENBCKOM )
selskom-hozyajstve-
Pa3BUTUU MEAUIUHBI JIEATEIBLHOCTH

bytu-medicine.html




[IpencraBienust 00 OOIMUX HAYIHBIX LIKOJIBbHUKOB B PAMKAX https://resh.edu.ru/subj
32 NPUHIIAIIAX TTPOMBIIIICHHOTO ITOJTyYEHHUS 1 peanusaiii UMu ect/lesson/3514/start/1
. WHIUBHIYaJbHBIX U 51429/
BOKHCHILINX BEIIECTB e ——
HCCIEA0BATEIbLCKUX https://resh.edu.ru/subj
33 YesnoBek B MUpE BEILIECTB U MAaTEPHAIIOB 1 IPOCKTOB, 4TO AaCT ect/lesson/3504/start/1
IIKOJIbHUKAM 51485/
BO3MOHOCTh
MIPHOOPECTH HABBIK
CaMOCTOSTETBHOTO
pelIeHus
TEOPETUYECKOU
mpOGIeMbI, HABBIK https://resh.edu.ru/subj
34 XuMUs 1 310pOBbE YEIOBEKA 1 my6miHoro ect/lesson/5452/conspe
BBICTYIUICHHUA ICPEN
aymTopHei, ct/150795/
apryMEHTUPOBAHUA U
OTCTauBaHUs CBOEU
TOYKH 3PEHUS

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




