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[ToACHUTeNnbHaa 3anmcka

Pabouyas nporpamMma Nno XMMWW Ha YpOBEHb cpefHero obwero obpasoBaHusa Ans obydarowmxcs 10-11-x knaccos MAOY COLU Ne 26
pa3paboTaHa B COOTBETCTBUM C TPeOOBAHUAMMU:

e depepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 06pa3oBaHun B Poccuitickoin deaepauun»;

* npukasza MunHo6pHaykm oT 17.05.2012 Ne 413 «O6 yTBepXAeHUW (hefepasbHOro rocyfapCTBeHHOro obpasosarte/lbHOro craHgapTa
cpefHero o6uero o6pasoBaHunsa» (C MU3MEHEeHUAMW, BHECEHHbIMW NPUKazom MuHnpoceeweHns ot 12.08.2022 Ne 732);

* npukasa MuHnpocseweHns ot 18.05.2023 Ne 371 «O6 yTBEepXAeHUN PeaepanbHOl 06pa3oBaTe/ibHOM NporpaMmMbl cpefHero obuiero

06pa3oBaHuA»;
* npukasa MuHnpocseweHnsa oT 22.03.2021 Ne 115 «O6 yTBepxaeHumn Mopsagka opraHusaumm v ocyL,ecTBieHns obpasoBaTebHOM
[eATeNIbHOCTU MO OCHOBHbIM 06Weobpa3oBaTe/lbHbIM NporpammaM - o06pa3oBaTe/lbHbIM MNporpaMMaM HayanbHOro oo6uero,

OCHOBHOro 06Lero n cpefHero o6uero o6pasoBaHuna»;

* KoHuenuuu npenogaBaHns y4e6HOro npeamera « Xummnsa»;

» KoHuenuun akonornyeckoro obpasosaHus B cucteme obLlero obpasoBaHus;

* CI 2.4.3648-20 «CaHMTapHO-3NMaeMumnonornyeckme TpeboBaHns K opraHm3aumnsaM BOCNUTaHUSA 1 06y4YeHns, OTAblXa U 0340POBEeHUS
JeTell U MONOAEXW», YTBEPXAEHHbIX NOCTAHOB/IEHWEM [1aBHOr0 CaHUTapHOro Bpaya ot 28.09.2020 Ne 28;

o CaHlNunH 1.2.3685-21 «luUrneHnyeckne HopmaTuBbl K TpeboBaHMA K obecneyeHuto 6GeszonacHoctu u (unm) 6Ge3BpefHOCTU ANA
yesioBeKa (PaKTOpPOB cpefbl 06MUTaHUA», YTBEPXKAEHHbIX MOCTAHOB/IEHWEM [/1aBHOr0 CaHUTapHOro Bpayva o7 28.01.2021 Ne 2;

* yyebHOro nnaHa cpefHero obwero obpasosaHns MAOY COLU Ne 26;

* (pefepanbHON paboyeit nporpaMmMbl N0 y4e6HOMY npeameTy «XuMus» 6a30BOro YpoBHS.

Pabouyasa mporpamMma OpUeHTWPOBaHa Ha LeneBble NPUOPUTETbI, CHOPMYINPOBaHHbIE B (PefepanbHOl paboyeil mporpaMme BOCAUTaHMSA U B
paboyein nporpamme BocnutaHns MAOY COLL Ne 26.

MporpammMa No XMMMK Ha ypoBHEe cpefHero obuiero obpasoBaHusa paspaboTaHa Ha OCHoBe defepanbHOro 3akoHa oT 29.12.2012 Ne 273-93
«O6 o6paszoBaHun B Poccuiickoin Pefepaymm», TpeboBaHWA K pe3ynbTataM 0CBOeHUS (hefepasbHOM 06pa3oBaTe/ibHOW NporpaMmMbl CpegHero
obwero obpazoBaHua (P®OIM COO), npefcTaBfeHHbIX B defepasbHOM rocysapCcTBeHHOM o6pasoBaTenibHOM cTaHgapte COO, ¢ yyeToMm
KoHuenuun npenofaBaHus y4ebHOro npeameta «Xumus» B 00pa3oBaTeNbHbIX OpraHu3aumsax Poccuitckoii depepaunun, peanusyoLimx
OCHOBHble 06pa3oBaTesibHble NPOrpaMmbl, U OCHOBHbIX MOMOXEHNA «CTpaTernn pasBuTns BoCnUTaHUs B Poccuinckoin depepaumm Ha nepuog
[0 2025 roga» (pacnopsykeHue Mpasutensctea P® ot 29.05.2015 No 996-p).



OCHOBY MOAXOOB K pa3paboTKe MPOrpaMMBbI IO XUMHUH, K OMPENeICHHUIO O0IIel CTpaTerui 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0yUYaAOLIUXCSI
cpencreamu yueOHOro mpeamera « Xumms» 11t 10—11 kmaccoB Ha 6a30BOM ypoBHE cocTaBMIIM KOHIenTyanbHble nojoxerns @T'OC COO o
B3aUMOOOYCIIOBJIIEHHOCTH LIEJIeH, COAEepIKaHNUs, pe3yJIbTaTOB 00y4eHUsI U TpeOOBaHMIA K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

Xumudeckoe o0Opa3oBaHHe, MMOJy4aeMOe BBIMYCKHUKAMU O0Ie00pa3oBaTebHON OpPraHU3alliy, SIBJISETCS HEOTbEMJIEMOM YacThlO HX
obpazoBaHHOCTH. OHO CIYKHT 3aBEpIUAIOIIUM 3TAIOM peajH3alid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KJIIOUYEBBIX LIEHHOCTEH,
NPUCYIIUX IIEJIOCTHONH CHUCTEME XHUMHUYECKOro OOpa3oBaHHUs. DTH IIEHHOCTH KaCalOTCsl IMO3HAHMS 3aKOHOB MPHPOIbL, (GOpMHUPOBaHUS
MHPOBO33peHUs U O0IIEel KyJbTypbl UEIOBEKa, & TAKXKE SKOJIOTHUYECKH 0OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M MPUPOIHON cperne.
Peanusyercst xummudeckoe oOpasoBaHue O0YYaIOLIMXCsl HA YPOBHE CPEAHEro oduiero o0pa3oBaHus CPeaCcTBaMHU y4eOHOro npeamera « XuMusy,
COACPKAHUE U MOCTPOCHUEC KOTOPOro ONPCACICHBI B IPOrpaMMe Mo XUMHUU € yU€TOM CHeL[I/I(l)I/IKI/I HAaYKU XUMHHU, €€ 3HAYCHUA B MMO3HAHUU
MPUPOIBI M B MATEPUATILHOM *KU3HU OOINECTBA, a TAKXKE C YYETOM OOIMX IIeNiel M MPUHIIUIIOB, XapaKTEPU3YIOIMUX COBPEMEHHOE COCTOSIHHE
CUCTeMBI cpeqHero odmero obpazoBanus B Poccuiickoit @eneparum.

XuMHsL KaK 3JIeMEHT CHUCTEeMbl E€CTECTBEHHBIX HAyK HIPaeT OCOOYI0 pOjb B COBPEMEHHOH LMBWJIM3ALUH, B CO3JAaHMU HOBOH 0a3bl
MarepuanbHON KynabTypbl. OHa BHOCHT CBOW BKJaA B (POPMHUpPOBAHHE PAIMOHAJIBHOTO HAYYHOTO MBILUIEHHS, B CO3/aHHE LIEJIOCTHOIO
npencTaBieHuss 00 OKPY’KAIIEeM MUpe KaK O eIMHCTBE MPHUPOAbI U 4eNIOBeKa, KOTOpoe (OpMHUpYyeTcsi B XMMHH Ha OCHOBE MMOHHMAHHS
BEIECTBEHHOI'0 COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3M MEXKIYy CTPOCHHEM BELIECTB, MX CBOWCTBAMH U BO3MOKHBIMH
00J1acTIMHI IPUMEHEHHUSI.

TecHO B3aMMOIEHCTBYSl C IPYIMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTajla HEOTHEMJIEMOW YacTbiO MHPOBOH KYJBTYpbI, HEOOXOIUMBIM
YCJIIOBHEM YCHEINHOrO TPyAa M JKU3HM Kaknoro wieHa oOmectBa. CoBpeMeHHas XUMHsSI KaK HayKa CO3HMIATeNbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HalpaBjieHa Ha PeLIeHHe INI00ANbHBIX MPOOIeM YCTOWYHBOIO Pa3BHTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOH, MUIIEBOH,
9KOJIOTHUECKOIT O€30MacHOCTH U OXPaHbI 3[0POBbSI.

B cootBercTBHM ¢ OOIMMH LENSIMH M NPHHLOMIIAMH cpenHero odmero odpasoBaHusi comepskanue npeamera «Xumusy (10-11-e kmaccsr,
0a30BbIl YPOBEHb WU3yYEHHs) OPUSHTHPOBAHO MPEUMYINECTBEHHO Ha OOIIEKYJBTYPHYIO MOATOTOBKY OOYYaOIUXCS, HEOOXOOUMYIO UM JUIS
BbIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOUEHUS B )KU3Hb COLIMYMa, TIPOIOJKEHUST OOPa30BaHUs B PA3JIMUHBIX O0NACTSIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBnsiroIuMuy npeaMeTa « XUuMHEs SIBISIFOTCS 0a30BbIe Kypehl — «Opranndeckast xumish» 1 «O01ast 1 HEOpraHU4eckasi XMMHUS», OCHOBHBIM
KOMITOHEHTOM COZEP KaHUS KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOI HAyKU: CHCTeMa 3HAHUH MO HEOPTaHWYECKOH XMMUH (C BKIIOUEHHEM 3HAHUH
u3 ofmel XUMHUHM) U OpraHu4deckol xumun. POpMHUPOBaHUE JAHHOH CUCTEMbl 3HAHUH NMPU U3YYEHUH MpenmMeTa 00ecrevynBaeT BO3MOXKHOCTh
PacCMOTPEHHsI BCEro MHOT000Opa3ys BEIECTB HA OCHOBE OOLINX MOHATHI, 3aKOHOB U TEOPUN XUMHHL.



Crtpykrypa conmepskanus Kypcos — «Oprannueckas xumus» U «O01Iast 1 HeOpraHU4YecKass XUMus» ¢HOPMHPOBAHA B MPOTrpaMMe N0 XVUMHH Ha
OCHOBE CHCTEMHOI'O IOAXOMa K HM3YYEHHIO Yy4eOHOro marepuaia M OOyCJIOBI€Ha HMCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHMH Ha
ONPEAEJIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XUMHUHU BEIIECTBA PACCMATPUBAIOTCSA HA YPOBHE KJIACCUYECKON TEOpPUHU
CTPOEHHUsI OPTaHMYECKUX COCAWHEHUH, a TaKXe€ Ha yPOBHE CTEPEOXUMHUYECKMX M HJIEKTPOHHBIX MPENCTABJIECHUM O CTPOEHHH BELIECTB.
CeeneHus 00 u3yyaeMbIX B Kypce BELIECTBAX NAIOTCSA B PA3BUTHH — OT YIJIEBOAOPOIOB A0 CIOKHBIX OMOJIOTMYECKH aKTHBHBIX COeAUHEeHMA. B
Kypce OpraHMYeCKOW XHMHH TMOJNy4arOT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs TEPBOHAYANIbHBIC
MPEICTaBICHUST O XUMHYECKOH CBSI3W, KJIACCU(UKANMOHHBIX MPU3HAKAX BEINECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT HX CTPOEHHS, O
XUMHUYECKOU PEAKLINH.

ITon HOBBIM yryiOM 3peHHUs B peaMeTe « XuMus» Ga30BOro yPOBHS paCCMaTPUBAETCS M3YYEHHbBIH Ha YPOBHE OCHOBHOTO 001Iero o0pasoBaHus
TEOPETHUYECKUIl MaTephal U (PaKTOJIOrMYeCKHe CBENEHHs] O BEIeCTBAX M XMMHYECKOH peakumu. Tak, B wacTHOCTH, B Kypce «OOmas u
HEOpraHu4ecKasi XUMUs» OOYYarOLIMMCS MPEAOCTABIISIETCS] BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPUOIMUYECKOro 3aKOHA C OOLIeTEOPEeTHYECKHX
U METOAOJOTMYECKHX IMO3UIMHN, IIy0ike MOHITh MCTOPHUUECKOE M3MEHEeHHe (PYHKLUUH 3TOro 3akoHa — OT obolmaromei 10 oObsACHsIomen u
MPOTHO3UPYIOLLEH.

Enunasa cucrema 3HaHWI O BaXXHEHIIMX BELIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U MPUMEHEHUH, a TAKXKE O XUMUYECKHUX PEAKLUAX, X
CYIIHOCTH M 3aKOHOMEPHOCTSIX IPOTEKaHWsl [OmoyHsAeTcs B Kypcax 10-x m 11-x Ki1accoB sjeMEHTaMM COAEp:KaHus, HMEIIIUMHU
KyJIbTYPOJIOTHYECKUI W TPUKIATHOW XapakTep. DTHU 3HAHUS CIHOCOOCTBYIOT IMOHMMAHHMIO B3aUMOCBS3M XUMHH C JPYTMMH HayKaMH,
PAaCKpBIBAIOT €€ POJb B IMO3HABATENBHOH M MPAKTUYECKOH AESITETbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAXKEHHUS K MPOLIECCY
TBOpPYECTBA B 00JIACTH TEOPUH M MPAKTUYECKUX MPHIOKEHUH XMMHUHU, IOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIECTBEHHO M JITUHOCTHO
3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIHBATh WH(POPMALMIO U TPUMEHSTh €€ JUIsl TIOMOJIHEHHS 3HAHUH, PeIleHHs
UHTEJUIEKTYyJIbHBIX U 3KCIIEPUMEHTAIbHBIX HCCIEAOBATENIbCKUX 3a/1a4. B 1ienom conep:kanue yueOHOro npeamera « XMMHUsD» TaHHOTO YPOBHS
U3y4YeHHUs] OPUEHTUPOBAHO Ha (pOpMHUPOBaHUE Y OOYYarOIUXCs MUPOBO33PEHUECKOW OCHOBBI JISl MOHUMAaHUs PUIIOCOPCKUX UIEH, TAKUX Kak:
MaTepHabHOE €IUHCTBO HEOPTraHMYECKOrO M OpPraHMYeCKOro MHpa, OOyCIOBJIEHHOCTb CBOMCTB BEIIECTB HX COCTABOM H CTPOCHUEM,
NO3HABAEMOCTh TPUPOAHBIX SIBICHUH IMyTeM SKCIEPUMEHTAa WM PELICHWs NPOTHBOPEYHMHA MEXKIY HOBBIMH (PAKTaMH M TEOPETUUYECKUMHU
NPEATNIOChUIKAMH, OCO3HAHUE POJIM XMMUHU B PEIIEHUH SKOJIOTMYECKHX MpodiieM, a Takxke MpolneM cOepekeHUs] SHEPTeTHUECKUX PECypCoB,
CBIPbs, CO3/1aHNsI HOBBIX TEXHOJIOTUI U MaTE€PHAJIOB.

B nuane perneHus 3a7ja4 BOCIIUTAHMS, PA3BUTHS M COLIMATU3AMH OOYYAOLINXCS PUHATBIE IPOTPAMMOM 110 XMMHUHU MOJXO/bI K ONPENEICHUIO
COIEpPKaHUSI U TIOCTPOCHUS MPEAMETa MPenyCMaTPHUBAIOT (OPMHUPOBAHNE YHUBEPCAIBbHBIX YYEOHBIX NEHCTBHI, HMEIOLUINX 0a30BOE 3HAYCHUE
IUT PA3NIMYHBIX BUIOB NIEATEJILHOCTHU: peIleHust mpobieM, Moucka, aHainn3a u o0padoTkn mHPpOpMaluy, HEOOXOIUMBIX AJISi MPHOOpETeHUs
OTIBITA MPAKTUYECKOH M NCCIIEAOBATENLCKON AeATEIBHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUN XUMHHL.



B mpakTuke mpenofgaBaHus XUMHH KaK Ha yPOBHE OCHOBHOTO 0o0miero oOpa3oBaHMs, TaK U Ha YPOBHE CPENHEro o0Imero oOpa3oBaHUs, MPH
ONpEeAENEeHNN COJEPKaTeNbHON XapaKTePUCTUKU LieJiell M3y4deHUs MpeaMeTa HampaBjieHUEM IEePBOCTENEHHON 3HAYMMOCTH TPAAULIMOHHO
npu3HaeTCs: POPMHUPOBAHNE OCHOB XUMHUYECKON HAYKU KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOH e TEIbHOCTH YEIOBEKa U

KaxK OJHOI'oO u3 KOMIIOHEHTOB MHpOBOfI KYJIbTYPbL C MGTOI[PI"IGCKOﬁ TOYKHU 3PCHUA TaKom noaxoa K OINpeACIICHUIO Heﬂeﬁ HU3YyUCHUA MPEAMETA
ABJIACTCS BIIOJIHE OIIPaBAaHHBIM.

CornacHo maHHOH TOUKe 3pEHHs INIABHBIMU LIEJISIMU U3Y4EHUS TpeaMeTa « Xumus» Ha 6a3oBoM ypoBHe (10—11-e kiaccel) ABIsIOTCS:

e (opMHpOBaHHE CHCTEMBI XMMHYECKHX 3HAHWI KaK BaXXHEWIIEH COCTABISIOINEH €CTeCTBEHHO-HAyYHOW KapTHHBI MHPA, B OCHOBE
KOTOPOH JIe’KaT KIOUEBbIe MOHATHS, (PyHIaMEHTAJIbHbIE 3aKOHBI M TEOPUH XHMMHH, OCBOSHHUE SI3bIKa HAYKH, YCBOEHHE M IOHUMaHHE
CYLIHOCTH JOCTYITHBIX 0000MEeHNT MUPOBO33PEHYECKOT0 XapaKkTepa, O3HAKOMIIEHHE C UCTOPHEH X Pa3BUTHUS U CTAHOBJICHNUS,

e (QopmupoBaHHE W pa3BUTHE NMPEACTABICHUH O HAYYHBIX METOAAX MO3HAHMS BEIECTB U XMMHYECKUX PEaKLHi, HEOOXOOMMBIX IS
npuoOpeTeHns] YMEHUI OPHEHTHPOBATHCS B MUPE BELIECTB U XMMUYECKHX SIBJCHUH, MMEIOIINX MECTO B MPHPOJE, B MPAKTHUECKON U
MOBCETHEBHOM KU3HU,

e pa3BUTHE YMEHHH H CIOCOOOB MEATEIBHOCTH, CBSI3aHHBIX C HAOMIONEHHEM M OOBSCHEHMEM XHMHYECKOrO 3KCIEPUMEHTa,
coOroieHreM MpaBul 0e30MmacHOro oOpaleHus ¢ BEIeCTBAMU.

Hapsiny ¢ atum, conep:xaTenbHast XapaKTepUCTHKA LiEJIe U 3a1a4 U3y4EHMs IIPpeAMeTa B IPOrpaMMe IO XMMUU YTOYHEHA U CKOPPEKTUPOBaHa
B COOTBCTCTBUU C HOBBIMH NIPHUOPUTETAMU B CUCTEME CPCOAHETO O6H.IeFO O6pa30BaHI/I$I. CeFOHHﬂ B npe€riogaBaH XUMHU B OoJIbIIEl CTEleH!
OTAACTCA TPCANOUTCHUE HpaKTquCKOﬁ KOMIIOHCHTE COACPKaHUA o6yquI/I$[, OpHeHTHpOBaHHOﬁ Ha TIOATOTOBKY  BBIITYCKHHKA
001eobpa3oBaTebHON OpraHU3alry, BIAACIOIMEro He HAOOPOM 3HAHUM, a PYHKLHNOHAIBHON TPAMOTHOCTBIO, TO €CTh CIIOCO0aMH M YMEHHUSIMU
AKTUBHOI'O MMOJYYCHUA 3HAHAN U MPUMCHCHHSA HUX B peaJ’IbHOfI JKU3HU OJId PECIICHUA MPAKTUYICCKUX 3ada4.

B cBsi3u ¢ 3TUM NpU U3yUSHUH NpeaMeTa « XUMHs» TOMHUHHPYIOLIee 3HAYCHHE TPUOOPETAI0T TAKKUE LENTN 1 3a7a4H, KaK:

e amanranus OOy4YaromUXCs K YCAOBHAM JUHAMUYHO Pa3BUBAKOMIETOCS MHPA, (OPMUPOBAHNE UHTEIICKTYabHO PA3BUTON JIMYHOCTH,
TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIPHOMY MPUHSTHIO IPAMOTHBIX PEIIeHUN B KOHKPETHBIX >KU3HEHHBIX
CUTYyaIMsX, CBSI3aHHBIX C BEIIIECTBAMH M UX NMPUMEHEHHEM,

e (opMUpPOBaHHE Yy OOYYAIOLINXCS KIFOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETECHIIHI), HMMEIOIIUX YHUBEPCAJbHOE 3HAYEHUE IS
pPa3MYHBIX BUAOB MESTENBHOCTH. peElIeHUs MpodyieM, Moucka, aHamm3a u oOpaboTku uHpOpMAlUK, HEOOXOMUMBIX IS
NpUOOpPETEHUsT OMbITa AESTELHOCTH, KOTOpas 3aHUMAeT Ba)KHOE MECTO B TO3HAHWM XUMHH, a TAKXKe MUl OLUEHKHU C TMO3WULUH
SKOJIOTHYECKON 0e30MaCHOCTH XapaKTepa BIIMSHUS BEIECTB U XUMUYECKUX MPOLIECCOB HA OPTraHU3M YeJIOBeKa U MPUPOIHYIO Cpeny,

e pa3BUTHE TIO3HABATENIbHBIX MHTEPECOB, WHTEJUJIEKTYAJIbHBIX W TBOPYECKHX CHocoOHOCTel oOydaromuxcs: CHoCOOHOCTH
CaMOCTOSITENIbHO TPUOOPETaTh HOBbIE 3HAHUS 1O XUMHH B COOTBETCTBHHM C >KH3HEHHBIMH MOTPEOHOCTSMH, HCIOIB30BATh



COBPEMEHHbIE MH(OPMALMOHHbIE TEXHONOTUW A4S MOWCKA W aHanm3a yuebHO M Hay4YHO-MOMYNAPHON UH(DOPMAaL MU XUMUYECKOTO
CoflepXKaHus;

e (opmMupoBaHME U pa3BUTME Yy O0O6YYaAIOLMXCH aCCOLMATMBHOIO U JIOTMYECKOrO MbIWIEHMS, HabMoAaTeNbHOCTM, COGPaHHOCTY,
aKKypaTHOCTMW, KOTOPble 0COGEHHO HEO6XOAMMbI, B YaCTHOCTMW, NPW NJAHMPOBAHMUMW W NMPOBEAEHNN XMMUYECKOTO IKCNEPUMEHTA;

e BOCMWTaHWE y 06YyYatOLUXCSH YOEXKAEHHOCTM B T'YMaHUCTUUYECKON HanpaB/eHHOCTU XUMUK, €8 BaXHOW PONN B peLleHn rnobanbHbIX
npo6/emM paLMoHanbHOT0 NPUPOAONO/b30BaHUSA, MOMONHEHNS IHEPreTUUYECKNX PECYpPCOB M COXPaHeHWs MPUPOAHOro paBHOBECKS,
0CO3HaHMS HEOBXOAMMOCTU GEPEXHOr0 OTHOLWEHMS K NPUPOAE U CBOEMY 3[0POBbIO, a TaKXKEe NMPUOGPETEHNS OMbiTa MCMOMb30BaHNSA
MONYYEHHbIX 3HAHWUIA ANS NPUHATAS TPAMOTHbIX PELLEHUI B CUTYaLUsX, CBA3aHHbIX C XUMUYECKUMU SBNEHUSAMMN.

B yuye6HOM nnaHe cpefHero o6uero o6pasoBaHuns npegmeT «Xnumms» 6a30B0Oro ypoBHsA BXOAUT B COCTaB NpeAMeTHON 06nacTn «ECTeCTBEHHO-
Hay4Hble MpesMeTbl».

O6Lee 4McnNo YacoB, OTBEAEHHbIX AN U3YYEHUA XUMUKU, Ha 6a30BOM YpPOBHe cpefHero obuiero obpasoBaHus cocTaBnsieT 68 yacos: B 10-m
Knacce - 34 vaca (1 yac B Hegeno), B 11-m knacce - 34 vaca (1 yac B Hefefnto).

[na peanusauuy nporpamMbl UCMOMb3YKOTCA YYeOHUKKW, AOMYLLEHHble K WCMONb30BaHWUIO NpWU peannsaumym MMEeKLWMX rocyAapCTBEHHYIO
aKkkpeauTaunio ob6pasoBaTefibHbIX MPOrpamMm Ha4vanbHOro o6uWero, OCHOBHOro 06Liero, cpefHero obuiero o6pas3oBaHWs OpraHuM3auusMu,
OCYLLeCTBAAKOLWMMN 06pa3oBaTe/lbHY0 AeATe/IbHOCTb, Npukazom MuHnpoceelleHns ot 21.09.2022 Ne 858:

o Xwumus, 10 knacc/ FabpuenaH O.C., Octpoymos W.I"., Cnagkos C.A., AO «M3aaTenbcTBO "lpocBeLleHne" »;

o Xwumusa, 11 knacc/ MabpuenaH O.C., Octpoymos U.I"., Cnagkos C.A., AO «M3aatenscTBo "lpoceeLyeHne" »;
ONeKTpOHHble 06pa3oBaTe/ibHble Pecypcbl, AOMYLLEHHbIE K WUCMONb30BaHUIO MPU peann3aunum MMerLWwmx rocyfapCTBeHHYHO akKKpeauTauuto
obpas3oBaTenbHbIX NPOrpamM HayanbHOro o6Liero, OCHOBHOro obuiero, cpefgHero obuwiero obpa3oBaHMsA MNpuUKasoM MUHNPOCBELLEHUA OT
02.08.2022 Ne 653:

* DO/NIeKTPOHHbIA 06pa3oBaTeNbHbIA pecypc «[omMawHune 3agaHus. CpepgHee o6uee o6pasoBaHue. Xumus», 10-11 knacc, AO
«N3patenscTBO "lMNpocBeLleHne" »;

* TpeHaxep «O6naKo 3HaHW». Xumusa. 10 knacc, OO0 «Pu3nKoH Jlab»;

* TpeHaxep «O6naKo 3HaHW». Xumusa. 11 knacc, OO0 «Pu3nKoH Jlab»;

[MnaHnpyemMble pe3ysibTaTbl 0OCBOEHUS YUEOHOro npeameTa

JINUHOCTHbIE pe3ynbTaThbl



@I'0OC COOQO ycranaBnmupaer TpeOOBaHUS K Pe3yJbTaTAM OCBOEHUST OOYYAIOIIMMHUCS MPOTPaMM CpeHero odmero odpa3oBaHus (JIMUHOCTHBIM,
METaNpeIMETHBIM U TpeAMeTHbIM). HaydHO-MeTOmu4eckoil OCHOBOW Ui pa3palOTKH IUIAHUPYEMBIX PE3YJbTaTOB OCBOCHHS IMPOrPaMm
cpenHero o0riero oOpasoBaHuUs SBIISIETCS CHCTEMHO-IEATEIbHOCTHBIN MTOIXO/.

B cooTBeTCTBUU C CUCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX PE3YyJBTaTOB OCBOEHHUs MpeaMeTa « XHMHs» HAa YPOBHE
cpenHero o0mero o0pa3oBaHus BEIACIEHBI CIEYIOIINE COCTABIISIOLINE:

e OCO3HaHHE OOYYAIOLIMMHUCS POCCHICKOH TIPaKIaHCKOH HIEHTHMYHOCTH — TOTOBHOCTH K CaMOpPA3BHTHIO, CAMOCTOSITEIbHOCTU M
CaMOOIPEAEIIECHHIO;

HaJIM4Y1e MOTHBALUH K O0yYEeHHUIO;

LieJICHANPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JIMUHOCTH HAa OCHOBE KJIFOYEBBIX LIEHHOCTEH M HCTOPHYECKHUX TPAAULIHIA
0a30B0Oi1 HAYKH XIMHUY;

TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOIIMXCS PYKOBOACTBOBATbCS B CBOEH JEATENbHOCTH LIEHHOCTHO-CMBICIOBBIMH yCTAHOBKAMH,
NPUCYIIUMH LEJIOCTHOH CUCTEME XMMHUYECKOr0 00pa3oBaHMUs;

HaJIM4He MPAaBOCO3HAHHSI HKOJOTMYECKOM KYJIbTYPbI U CIIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTD JKU3HEHHbIE TUIAHBI.

JInuaOCTHRBIE PE3YyIbTaThl OCBOCHUA MPEAMETA «XUMUST» JOCTUTAOTCA B €JUHCTBE y‘{e6HOI>'I 1 BOCIIUTATEILHOM JACATCIIbBHOCTU B COOTBECTCTBHUU
C T'YMAaHUCTUYCCKUMHU, COLUUOKYJIBTYPHBIMU, AYXOBHO-HPABCTBCHHBIMHU HCHHOCTAMHU WU HACATIAMU pOCCPIfICKOFO rpaxkaaHCKOro O6H.I€CTBa,
MNPUHATBIMHU B O6H_[6CTB6 HOpMaMH U IMpaBUJIaMU MTOBECACHUA, CHOCO6CTBYI-OH_[I/IMI/I npoueccamM CaMOIO3HaHUs, CaMOPAa3BUTUA U HPABCTBEHHOT'O
CTaHOBJICHUA JIMYHOCTU o6yqa}0m1/1xcsl.

JIMYHOCTHBIE PpE3yJIbTaTbl OCBOEHHUs MpenMeTa «XHUMHUS» OTPaXKaroT C(HOPMUPOBAHHOCTh OINbBITA MO3HABATENIBHONM W IMPaKTHYECKON
AESITEIbHOCTH OOYUArOIIMXCS 110 Pean3aliii MPUHATHIX B OOIECTBE HEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaskaAaHCKOro BOCIIUTAHUS:

e OCO3HaHHUS OOYYaOIIUMHCS CBOMX KOHCTUTYLIMOHHBIX NPaB M 00s3aHHOCTEH, YBAKEHHSI K 3aKOHY U TIPABOTIOPSIKY;

e TMPEACTABJICHUS O COLUATIBHBIX HOPMaxX M MPaBUJIaX MEXJINYHOCTHBIX OTHOUIEHUHN B KOJIJIEKTUBE,

e TOTOBHOCTH K COBMECTHOW TBOPUECKOW AEATENBHOCTU NPU CO3JAHMM YYEOHBIX MPOEKTOB, PELICHUH Y4eOHBIX U TO3HABATENbHBIX
33724, BBIITOJIHEHNY XUMHUYECKUX SKCIIEPUMEHTOB;

e CIIOCOOHOCTHM NMOHWUMATH U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTyMEHThI APYTHX MPH aHAIU3€ PA3UYHBbIX BHIOB y4eOHOM
NEeATEIbHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHUSI:



e [CHHOCTHOI'O OTHOMICHUA K UCTOPHUICCKOMY U HAYYHOMY HACJICAUIO OTEeYeCTBEHHOU XUMHH,

® YBAXCHUA K MPOLCCCY TBOPYUECTBA B O6.]'IaCTI/I TEOPHUU U MPAKTUYCCKOI'O MPUMCHCHHUA XHWMWUH, OCO3HAHUA TOTO, YTO HOCTHUXKCHUA
HAayK1U €CTb PE3YyJbTAT AJIHUTCIIbHBIX Ha6JIIOI[eHPII>'I, KPOMOTJUBBIX SKCICPUMEHTAJBHBIX TMOUCKOB, MOCTOAHHOI'O Tpyda YUYCHBIX U
MPAaKTHUKOB,

e MHHTECpPECA U MO3HABATCJIBbHBIX MOTHUBOB B MOJNYYCHHU W TMOCJICAYIOUIEM aHAJIN3C I/IH(I)OpMaLII/II/I O MNEPEAOBBIX HNOCTHUXKCHUAX
COBPEMEHHON OTE€UECTBEHHON XUMUHU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHUSA:

e HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOrO NOBEACHUS,

e CIIOCOOHOCTH OLIEHMBATH CUTYALUH, CBSI3aHHBIE C XMMUYECKHMH SIBIICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

e TOTOBHOCTH OLEHUBATh CBOE MOBEJAEHUE U MOCTYNKU CBOUX TOBAPHILEH C MO3ULUI HPABCTBEHHBIX M MPAaBOBBIX HOPM U OCO3HAHUE
MOCJIEACTBUM 3TUX MOCTYIIKOB;

4) ¢popmMupoBaHHSA KYJIbTYPHI 310POBbSI:

e TOHMMAHHUS LIEHHOCTEH 370pOBOro M OesomacHoro obpasa KM3HH, HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHOMY
($u3NIECKOMY U IICUXHYECKOMY 3I0POBBIO;

e coOmroneHUs MPaBUJI OE30MacHOr0 OOpPAIIeHHs C BELIECTBAMH B OBbITY, TOBCEIHEBHOMN JKU3HU U B TPYAOBOH AEATEIBHOCTH,

e TMOHMMAHHS LEHHOCTH MPABHJI MHAUBUAYAJIHHOTO U KOJJIGKTUBHOIO 0€30MaCHOrO MOBEACHHUS B CUTYALHAX, YIPOXKAIOMIHUX 3J0POBBIO
W JKU3HU JIIOJICH;

e OCO3HAHUS TMOCJEICTBUI 1 HEMPHUATHUS BPEIHBIX NPUBBIYEK (YIOTPEOISHHUS aJKOroJis, HAPKOTHKOB, KYPEHHs),

S) TpyaoBoro BocnuTaHHUS:

e KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIBCKON NESITEIbHOCTH, OOILIECTBEHHO MOJIE3HOM, TBOPUECKON M IPYrux
BUAX N1€ATEJIbHOCTH,

e YCTaHOBKHU Ha aKTUBHOE y4YaCTHE B PEIICHUH MPAKTHYECKUX 337a4 COLUAIBPHON HAIPaBICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

e HHTEpEca K MPAKTUYECKOMY M3YYEHHIO Npodeccruii pa3IudHOro poaa, B TOM YHCHIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUH 110
XUMHH,

e YB&XEHHUS K TPYAY, JIOIIM TPYyIa U pe3yabTaTaM TPYIAOBOH NesTebHOCTH,

e TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIAMBHIYaJbHON TpaeKTOpUH oOpas3oBaHus, Oynymell npodeccun U peanu3anun cOOCTBEHHBIX
JKU3HEHHBIX TUIAHOB C YYE€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 0011ecTBa,;



6) 9KOJ/1I0N'M4YECKOro BoCrmnTaHuA:

* 3KONIOrMYECKMN L,enecoobpas3Horo OTHOWEHMUS K NPMPOAe, KaK MCTOYHWKY CYLLLECTBOBAHUS XMW3HW Ha 3emne;

* TMOHMMaHMA rNo6aNbHOro XapakTepa 3KONOTMYECKUX Npo6nem, BAUSAHUA 3KOHOMMYECKUX MPOLLECCOB Ha COCTOSIHWE MPUPOAHONA 1
coumanbHOM cpefpbl;

* 0CO3HaHMA HEO6XOAMMOCTM UCMONb30BaAHMA AOCTUXKEHUA XMMUN ANS PeLLIEeHNS BONPOCOB paLyoOHanbHOro NpMpoaonoib30BaHNs;

e AKTUBHOIO HENPUATUA AEeNCTBUIA, NPUHOCAWMX Bpea OKpYXKatolleld NPpUpoaHONM cpede, YMeHUS MPOrHo3MpoBaTb HEGNArONPUSATHbIE
3KOM0rnyeckme NocneacTens NpeanprMHUMaemMblX AeACTBUIA 1 NpeAoTBpaLLaTh MX;

* HaIM4mMs Pa3BMTOr0 3KONOTMYECKOTO MbILINEHNS, IKONOTMYECKON KyNbTypbl, ONbiTa A4EATENLHOCTU 3KONOTMYECKON HanpaBaeHHOCTH,
YMEHMNS PYKOBOACTBOBATLCA VMU B MO3HaBaTE/IbHON, KOMMYHUKaTUBHOW W COLMANbHOW NPakTUKE, CNOCOBGHOCTU 1 YMEHUS aKTUBHO
NPOTUBOCTOATb MAEONOTUN XeMOGOOUN;

7) LEHHOCTM Hay4HOro NMo3HaHUSA:

e CHhOPMUPOBAHHOCTN MUPOBO33PEHNS, COOTBETCTBYIOLLEN0 COBPEMEHHOMY YPOBHIK Pa3BUTUA HayKU U 06LLECTBEHHOWN NPaKTUKW;

* TMNOHWMaHMA CrneynupUKN XMMUN KaK HayKu, OCO3HaHUS ee ponn B (HOPMUPOBAHUN PaLMOHANbHOI0 HAy4YHOr0 MbILU/IEHUS, CO3LaHUN
LLeNIOCTHOrO NpefcTaBfieHMA 06 OKpYyXXallem Mupe Kak O eAWHCTBE Mpupoabl M 4YenoBeka, B MO3HAHWWM MPUPOAHbBIX
3aKOHOMEpHOCTEN 1 pelleHnn NpobieM COXpaHeHUs NPUPOLHOro paBHOBECHUS;

* ybeXAeHHOCTN B 0CO60I 3HAYMMOCTU XUMUW AN COBPEMEHHOW LMBUAM3ALUN: B €6 TYMaHUCTUYECKOW HanpaB/IeHHOCTU W BaXKHOM
po/iv B CO3f4aHMN HOBOM 6a3bl MaTepuasnbHON KynbTypbl, pelleHnn rnobasbHbiX NpobsemM yCTOMUYMBOro pa3BUTUS 4YenoBevecTBa -
CbIpbEBOM, 3HEPreTUYECKOM, NULLEBOI M 3KOIOrMYEeCKoi 6e30nacHOCTU, B PasBUTUM MeLMLMHbI, 06ecneyeHnm YCnoBUin YCNewHoro
TPyZa M 3KONOTMYECKN KOMKBOPTHOM XMN3HN KaXA0ro YneHa o6LecTBa,;

e eCTeCTBEHHO-HAay4YHOW TrpaMOTHOCTU: MNOHMMAaHUA CYUHOCTUM METOAOB MO3HAHWA, WCMNOMb3YEMbIX B €CTECTBEHHbIX HaykKax,
CNOCOGHOCTM UCMNO/b30BaTh NOJlyYaeMble 3HAHUA /15 aHa/InM3a U 00bACHEHUS ABMIEHUIA OKPY>XKatoLWero Mmpa n NpoucxXoalmx B Hem
N3MEHEHWUI, YMeHUS aenatb 060CHOBAaHHbLIE 3aK/KOUYEHUS HA OCHOBE Hay4YHbIX (JaKTOB M MMEKLWMXCSH AaHHbIX C LEeNbH MoayyYeHus
[JOCTOBEPHbIX BbIBOAOB;

e CNOCOGHOCTM CaMOCTOSATE/IbHO UCMONb30BaTh XMMUYECKME 3HAHUSA 415 PELUEHMSA NPO6IEM B peanbHbIX XU3HEHHbIX CUTYaLUsX;

* UMHTepeca K NO3HaHWUIO N UccnefoBaTe/IbCKOW AeATeNbHOCTH;

* TOTOBHOCTWM W CMOCOBHOCTM K HEMpPepbIBHOMY 06pa30BaHWIO M €CaM006pa30BaHMIO, K aKTUBHOMY MOMYYEHUH HOBbIX 3HAHWIA MO
XUMUKN B COOTBETCTBUM C XKU3HEHHBIMU MOTPEBHOCTAMY;

* MHTepeca K 0CO6EHHOCTAM TpyAa B pa3NnyHbIX chepax NpoghecCcMoHanbHOl AesTeNbHOCTHU.

MeTanpeaMeTHble pe3ynbTaTbl



MertanpenMeTHbIe pe3yJIbTaThl OCBOCHHUS Y4eOHOro nmpeaMera « XuMus» Ha ypOBHE cpeHero oduiero 00pa3oBaHus BKIIOYAOT:

e 3HAYMMbIC i1 (HOPMHUPOBAHUS MHPOBO33PEHUST OOYYAOUIUXCS MEKAUCIUILTUHAPHBIE (MEXMpPEIMETHbIE) OOIIEeHAYYHbIE MOHSTHS,
OTPAKAIOIIKE LEJIOCTHOCTh HAYYHOH KapTHUHBI MHUpPa W CHeuu(UKy METONOB TO3HAHUS, HCIOJNb3yEMbIX B €CTECTBEHHBIX HayKax
(MaTepusi, BEIECTBO, SHEPTUs, SBJIEHUE, MPOLIECC, CUCTEMA, HAYYHbIH (DaKT, MPUHLHI, THIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH, TEOPHH,
UCCIIeIOBaHNe, HAOMIOIEHHE, U3MEPEHHUE, SKCIIEPUMEHT U JIp.);

e yHHUBepcaslbHbIe yueOHble neicTBUs (TIO3HABATENbHBIC, KOMMYHHUKATHUBHBIC, DPETYJATHUBHBIE), obecrednBarouine (HopMHUpOBaHHUE
(YHKIMOHATBHON TPAMOTHOCTH M COLIMAJIBHON KOMITETEHIIMN O0YYaroIuXCs;

e CIIOCOOHOCTH OOYHAKOIIMXCSl HCIIOJIb30BaTh OCBOEHHBIE MEXAUCLUIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHHMS W YHUBEPCAJIbHBIC
yueOHbIe EHCTBUS B IO3HABATENILHOW U COLMAIbHON TPAKTHKE.

MeranpenMeTHble Pe3yJbTaThl OTPAXKAKOT OBJIQJACHHE YHHUBEPCAJbHBIMU y4e€OHBIMH TO3HABATEJbHBIMH, KOMMYHHKATUBHBIMH U
PEryJATUBHBIMU ACHCTBUSIMHU.

OBJ'laZleHI/Ie YHUBEPCAJIbHBIMHA y'leﬁHbIMl/l MNO3HABATCJIbHBIMH HeﬁCTBHHMH:
1) 6a3oBble JJOrHYeCKHe JeHCTBHS:

e  CaMOCTOSITETIBHO (POPMYJIMPOBATH U AKTYAJU3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€ PaCCMaTPUBATh;

e OIpenensaTb LENH AESATEIbHOCTH, 3a7aBas NapameTpbl U KPUTEPUU HMX INOCTHXKEHHS, COOTHOCHUTH PE3YJIbTAaThl AEATEIbHOCTH C
MOCTABJICHHBIMU LIEJISIMU,

e HCMNONB30BaTh NPU OCBOCHMM 3HAHWHM IIPUEMBl JIOTMYECKOTO MBIIUIEHNUs — BBIICIATh XAapPaKTEePHblE IPU3HAKU IOHATUH U
yCTAHABJIMBATh UX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOLIHE MTOHATHUS JIs1 OOBSCHEHHS OTAENbHBIX (PAKTOB U SIBJICHHIA;

e BBIOMpATH OCHOBAHMS M KPUTEPHHU JJIS KITACCU(PUKALINN BEIIECTB M XUMHUYECKUX PEaKLUH;

¢ YCTaHABJIWBATb NPUYUHHO-CJIEACTBEHHBIE CBA3U MEXIY U3Y4a€MbIMU SIBJICHUSIMY,

e CTPOUTH JIOTUYECKHE PACCYKACHUS (MHOYKTUBHBIC, ACAYKTHUBHBIEC, MO AHAJOTWH), BBIIBISATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B
paccMaTpUBaEMBbIX SBJIEHHUAX, (POPMYIHPOBATH BHIBOIBI U 3aKIFOUCHUS,

e TPUMEHATb B NPOIECCE MO3HAHMS HCIONB3YEMble B XUMHH CHMBOJHYECKHE (3HAKOBBIC) MOIENH, NMPEoOpa3OBBIBATH MOJEIbHBIC
NPEACTABICHNUS — XUMHUYECKUH 3HaK (CHMBOJ) 3JIEMEHTa, XUMUYecKast (GOpMyJia, YPaBHEHHE XUMHUUECKON PeaKLUU — MPH PEeLICHUN
yueOHBIX TIIO3HABATEIBHBIX W MPAKTUYECKHX 3a/1a4, NPUMEHATb HAa3BAaHHBIE MOJAEIbHBIE TIPEACTABICHUS Ui BbIABJICHHS
XapaKTEePHBIX PU3HAKOB U3y4a€MBbIX BEIIECTB U XUMUYECKUX PEAKLIUM,

2) 6a30BbIe HCCJIE0BATENbCKHE 1eHCTBHSA:



e BJAJETb OCHOBAMHU METOJIOB HAyUYHOI'O NIO3HAHUS BEIECTB U XUMUYECKUX PeaKLni;

e (opMmynupoBaTh LENM M 3374a4YM UCCIECAOBAHUS, UCIONB30BATh MMOCTABICHHBIE M CAMOCTOSITENILHO C(HOPMYJIMPOBAHHBIE BOIPOCH! B
Ka4eCTBE MHCTPYMEHTA NO3HAHUS M OCHOBBI 1151 (JOPMHUPOBAHMUS THITOTE3HI 110 MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH,

e BJAJETb HaBbIKAMU CAMOCTOSITEJILHOIO IJIAHUPOBAHMSI U IPOBENEHUS YUEHMUECKHUX HKCIIEPUMEHTOB, COBEpPLIEHCTBOBATH YMEHMsI
HaOMIOZaTh 3a XOIOM MPOLECCa, CAMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTar, (opMyianposaTb OOOOINEHUS W BBIBOIBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIENOBAHMS, COCTABIATE OOOCHOBAHHBIN OTUET O MPOENaHHOH paboTe;

e TIpUOOpETaTh OMBIT YUYEHHYECKOW HCCIENOBATEIbCKOW M IMPOEKTHOH NEeATENIbHOCTH, MPOSBISTH CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEIbHOMY [TOMCKY METOJIOB peLIeHHs IPAaKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3JINYHbIX METO/IOB TO3HAHMUS,

3) paborta ¢ ungopmaumeii:

e OPHEHTHPOBATBCA B PA3NUYHBIX MCTOYHHKAX HHPOpMauuu (HAYYHO-TIOMYJSIpHAs JIUTEPaTypa XHMHUYECKOTO COAEpIKaHUs,
CTIPaBOYHBIE MTOCOOUSI, PECYPChl HHTEPHETA), aHATM3UPOBATh HHPOPMALIMIO PA3IUYHBIX BUIOB U (JOPM MPENCTABIEHHS, KPUTHIECKU
OLICHUBATh €€ JIOCTOBEPHOCTh U HEMTPOTHBOPEUHBOCTH;

e (opMynupoBaTh 3aNpPOCHl U MPUMEHSATh PA3IMYHBIE METOABI NPU MOHMCKE M 0TOOpe MH(OPMAILH, HEOOXOAMMOM IS BBIMOJHEHUS
yueOHBIX 3a7a4 ONPEEeIEHHOTO THII,

e TIpUOOpETATh OMBIT UCMIOIB30BAHUS HHPOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U PA3JINYHBIX TIOUCKOBBIX CHCTEM,

e CaMOCTOSITEIIPHO BBIOMPATh ONTHUMAJBbHYIO GOpMy MpeacTaBieHns HHPopMauuu (Cxemsl, rpaduky, TUarpamMmsbl, TaOJUIb], PUCYHKH H
ap.);

e JCIIONIb30BaTh HAYYHBIM $I3BIK B Ka4eCTBE CPEACTBA IpH padoTe ¢ XUMHUYECKON HH(pOpMaLueil: MPUMEHSTh MEXKIIPEIMETHbIE
(pusnueckue u MaTeMaTH4ECKNE) 3HAKH U CUMBOJIBL, (POpMYJIbl, a0OpeBHATYPbI, HOMEHKJIATYPY,

e HCIIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKUE CPECTBA HATJISITHOCTH.

OB.]'la)_]eHI/Ie YHUBE€PCAJIBbHBIMH KOMMYHHKATHUBHBIMHA ZlCﬁCTBI/IHMI/IZ

e 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCY’KIaeMO TeMbI B XOZe AUaora W/WIH AUCKYCCHU, BBICKA3bIBATh UAEH, (POPMYIUPOBATH CBOU
NPEANTONKEHUA OTHOCUTECIIbHO BbIITOJIHCHUSA npennomeHHoﬁ 3aaa4vu,;

e BBICTYNAaTh C TPEe3EHTaUMEH pPe3yJbTaTOB IO3HABATEJILHOW NEATENbHOCTH, TMOJYYEHHBIX CAaMOCTOSITENIbHO HIJIM COBMECTHO CO
CBCPCTHUKAMU MPU BBINOJHCHHUU XHUMHYCCKOTO 3JKCIICPUMECHTA, HpaKTI/I‘{eCKOfI pa60TbI 10 HUCCJICAOBAHUIO CBOWCTB N3y4aCMbIX
BEIIECTB, pealu3alnu y4eOHOro mpoekTa, U (OPMYyJIHUPOBATH BBIBOABI MO pPe3yJbTaTaM MPOBEACHHBIX HCCICNOBAHUI MyTeM
COTJIACOBAHUS TIO3ULIUH B X0/ 00CYKIeHHs 1 OOMEHa MHEHUSIMU.

OBnageHne yHHBepCAJBHBIMHU PeryJsiTUBHBIMH AefiCTBHSMMH:



* CaMOCTOATE/IbHO MN/aHMPOBaTb W OCYLECTBAATL CBOK MO3HABATe/IbHYI [IeATe/IbHOCTb, OMpefensas ee UenM W 3agadu,
KOHTPO/IMpOBaTh M N0 Mepe HEeOoO6XOAMMOCTM KOPPEKTMPOBATb MpefAnaraeMblil afifOpUTM AEeACTBUIA NPU BbINONHEHUN YUYEOHbIX U
nccnepoBaTeNlbCKMX 3afad, BblOMpaTb Haubonee 3MPEKTUBHbLIA CMOCO6 WX peleHUs C YYeTOM MOSYyYeHUs HOBbIX 3HAHUN O
BeLLecTBax Y XMMUYECKNX peakumnsax;

* OCYLLECTB/IATbL CAMOKOHTPO/b CBOEW [eATeNIbHOCTU Ha OCHOBE caMOaHann3a u CaMOOLLEHKMN.

MpeaMeTHble pe3ynbTaThl

10- knacc
MpeaMeTHble pesy/bTaTbl 0CBOEHMS Kypca «OpraHnyeckas XMusi» 0TpaxatoT:

* C(OPMUPOBAHHOCTb NpPeACTaBNEHNI O XUMNYECKOW COCTaBNAOLWEN €CTECTBEHHO-HAYYHON KapTUHbI MUpa, POINM XUMWUWU B MO3HAHWM
ABNEHWI NpUpoabl, B (hOPMUPOBAHUN MbILUIEHUA U KYNbTYPbl INYHOCTK, ee PYHKLMOHA/bHON rpaMOTHOCTM, Heob6XoAuMON Ans
peLleHns NpakTUYecKnx 3afay u aKonornyeckm 060CHOBaHHOIO OTHOLLEHUSA K CBOEMY 3[,0POBbIO U NPUPOLHON Cpeje;

e BNafieHVe CUCTEMOM XMMWYECKMX 3HaHWI, KOTOpas BK/KOYaeT: OCHOBOMNOMAarawline MOHATUA (XMMWYECKUIA 3NEMEHT, aroM,
3/1eKTpOHHasa 060/104Ka aToMa, MOJeKyfa, BaNeHTHOCTb, 3/1EKTPOOTPULATENIbHOCTb, XMMWUYECKas CBA3b, CTPYKTypHas qopmyna
(pa3BepHyTas M COKpalleHHas), MOJib, MONAPHAsA Macca, MOMAPHbIA 06bEM, YIIePOAHbIA CKeNleT, PYHKLMOHaNbHaa rpynna, pagukan,
N30Mepus, W30Mepbl, TOMOJIOTMYECKUIA pPAf, TOMOMOrW, YrneBOAOPOAbl, KUCIOPOL M a30TCoAepXaline COeAMHEHWUS, MOHOMep,
nonumep, CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNSAPHbIE COELMHEHWA); TEOPUN U 3aKOHbI (TEOpPUs CTPOEHUS OPraHWYEeCKMX BeLLecTB
A.M. byTnepoBa, 3aKOH COXpPaHEHUs Maccbl BELLECTB); 3aKOHOMEPHOCTW, CUMBOIMYECKUNIA A3bIK XUMUN; MUPOBO33PEHYECKMNE 3HAHNSA,
nexatyme B OCHOBE MOHMMaHWA NMPUYUHHOCTM U CUCTEMHOCTU XMMWUYECKUX ABMEHWUIA, (DaKTONOrMYecKue CBEAEHUS O CBOWCTBaXx,
cocTaBe, MoslydyeHUM 1 6e30MNaCHOM MCMOJb30BaHUN BaXKHEMLUMX OPraHMYecKuUX BELLECTB B ObITY W MPakTUYeCKOW AeATeNlbHOCTM
4enioBeKa,;

* C(OPMUPOBAHHOCTb YMEHUIN BbLIABNAATL XapaKTepHble MPU3HAKW MOHATUIA, YCTaHaBNMBaTb WX B3aMMOCBA3b, WCMNONb30BaTb
COOTBETCTBYHOLLME MOHATUSA NPU ONUCAHUN COCTaBa, CTPOEHWUA W NpeBpaLleHNii OpraHnYecKnX CoeanHeHNN;

* C(OPMUPOBAHHOCTb YMEHWIW UCMNOMb30BaTb XWMWUYECKYK CUMBOJSIMKY [N COCTaBNEHUA MOJIEKYNAPHbIX U CTPYKTYPHbIX
(pa3BepHYTOM, COKpalleHHON) (OPMYy/S OpraHMYecKUX BELLeCTB W YpPaBHEHUN XMMWYECKUX peakuWid, M3roTaBnuBaTb MOAeNM
MOJIEKY/1 OPraHNYecKnX BELLECTB ANA UAMKCTPALUM UX XMMUYECKOTO Y NMPOCTPAHCTBEHHOIO CTPOEHUS;

* C(OPMUPOBAHHOCTb YMEHWIA ycTaHaB/MBaTb MPUHALNEXHOCTb M3YYEHHbIX OPraHM4YecKMX BeLiecTB MO MX COCTaBy W CTPOEHUK K
onpefefnieHHOMY Knaccy/rpynne coefvHeHuid (YrneBofopofbl, KMC/IOPOA M a30TCoAepXKaliue COefUHEeHWs, BbICOKOMOJIEKYNAPHbIE
COeAuHeHuns), faBaTb UM Has3BaHWA Mo cuctematuyeckol HomeHknatype (IUPAC), a TakxXe NpUBOAWUTbL TPMUBMA/IbHble Ha3BaHWSA
OTAENbHbIX OpPraHWYeckUx BewecTB (3TWMEH, TMPOMNWU/eH, aueTWeH, 3STWIEHINNKONb, T[NULepuH, ®qeHon, dopmanbaerna,



areTajbIer ], MypaBbUHAsI KUCIIOTA, YKCYCHAsA KUCJIOTA, OJIEMHOBAs KHCIIOTA, CTEAPUHOBASI KUCIIOTA, TIIFOK03a, (PPyKTO3a, Kpaxmad,
LIEJUTIOJI034, TJIULHUH);

c(pOPMHPOBAHHOCTb YMEHUSI ONPEIEISTh BHIbI XMMUYECKOH CBSI3H B OPTAaHUYECKUX COENUHEHMSIX (OMHAPHBIC U KPATHBIE),
cpOPMHPOBAHHOCTb YMEHHSI NMPUMEHSTh TOJOXKEHUSI TEOPUHU CTPOEHUs1 opraHmyecknx Bemects A.M. bytneposa mis oObsicHeHUs
3aBHUCUMOCTH CBOWCTB BEIECTB OT UX COCTABAa M CTPOSHHMS, 3aKOH COXPAHEHHUSI MacChl BEIECTB,;

c(pOPMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTAB, CTPOCHUE, PU3MUECKHE U XUMHUYECKHUE CBOHCTBA TUIIMYHBIX MPEACTABUTENEH
Pa3NIUYHBIX KJIACCOB OPraHUYECKHX BelIeCTB (METaH, 3TaH, 3THJEH, NMPOIMWIEH, aleTwuieH, Oyramuen-1,3, merundOyraguen-1,3,
O€H30I1, METaHOJ, STAHOJ, STHIEHIJIUKOJb, TIINLEPUH, (PEHOJ, aleTaIbAETHI, MypaBbHHAS M YKCYCHAsl KHCIIOTHI, TJIFOK03a, KpaxMal,
LIEJUTI0JI032, AMMHOYKCYCHAsl KHCJIOTa), WIUTFOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKLUN C UCTIOIb30BAHNEM CTPYKTYPHBIX (popmy;

c(pOPMHPOBAHHOCTh YMEHHSI XaPaKTEPH30BATh MCTOYHHUKH YIJIEBOIOPOIHOTO ChIPbs (HE(Thb, MPUPOAHBIN Ta3, Yroyb), CIIOCOOBI HX
nepepaboTKU U MPAKTHUECKOe MPUMEHEHNE IPOIYKTOB NepepaboTKy;

c(pOPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCIEHUS MO XUMHUYECKHM YpaBHEHUSM (Macchl, 0O0beMa, KOJNYECTBA HCXOIHOTO
BEIIECTBA WJIM NMPOAYKTA PEAKIHH 1O M3BECTHBIM Macce, 0ObeMy, KOJHYECTBY OIHOTO M3 HCXOMHBIX BELIECTB MIIHM MPOIYKTOB
peakun),

c(pOpMHPOBAHHOCTh YMEHUH BJAAETh CHUCTEMOH 3HAHMH 00 OCHOBHBIX METONAX HAyYHOTO MO3HAHMS, UCTIOJIB3YEMBbIX B XMMHHU TPU
U3yUYEHHH BELIECTB U XUMHUUYECKUX sIBJICHHH (HaOMOeHNe, N3MEPEHHUE, SKCIIEPUMEHT, MOJCIUPOBAHKE), HCIIOIB30BATh CUCTEMHBIC
XUMHYECKUE 3HAHUS JJIsl IPUHSTHS PELICHUH B KOHKPETHBIX JKHM3HEHHBIX CUTYALIUX, CBI3aHHBIX C BEIECTBAMH U X IIPUMEHEHHUEM,
cpOpMHPOBAHHOCTh YMEHUH COONIONATh MpPaBUJIA MOJB30BAHUS XUMHUYECKOH Mocynol U JadopaTopHBIM OOOPYIOBAaHUEM, a TAKKE
npaBuiIa OOpaIeHHs ¢ BEIECTBAMU B COOTBETCTBUH C HHCTPYKLIMSIMH T10 BBIIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB;
c(pOPMHPOBAHHOCTh YMEHUH TUIAHUPOBATh M BBIOJHATh XUMHUYECKUH SKCIEPUMEHT (MPEeBpAIEHHs] OPTaHUYECKUX BEINECTB NPHU
HArpeBaHUH, MOJyUYEHNE STUIIEHA M U3YUYE€HUE €ro CBOWCTB, KAUECTBEHHbIE PEAKIIMH OPTraHUYECKHX BEIECTB, ACHATYpalHs OSNKOB
NPU HarPEBaHUH, LIBETHBIC PEAKLUU OEJIKOB) B COOTBETCTBUH C MPABIJIAMH TEXHUKH O€30MaCHOCTH MPH 0OpaIeHNH C BEIIEeCTBAMH U
7Ta00paTopHBIM  OOOPYIOBaHHEM, MPEACTABISTh PE3yJbTaTbl XWMHYECKOTO SKCIepUMEHTa B (QOopMe 3ammucu ypaBHEHHH
COOTBETCTBYIOLINX Peakuuid U GOpMyIHPOBATH BEIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB,

c(pOPMHPOBAHHOCTh YMEHHMH KPUTHYECKU AHAJIM3HPOBATH XUMHUECKYI0 HH(POPMALMIO, TMOJNYyYaeMyK M3 pPa3HbIX HCTOUYHHUKOB
(cpenctsa MaccoBoi MHQOPMALIMK, UHTEPHET U 1IP.);

cpOpMHPOBAHHOCTh YMEHHI COOIOIATh MPaBUJIAa SKOJIOTHYECKH LEIeco00pa3HOro MoBeAeHHs B OBITY M TPYIOBOW AEATEIBHOCTH B
LIEJIIX COXPAHEHHUST CBOETO 3/I0POBbS M OKPY KAIOIIEH PUPOTHON Cpenbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MbI
OTIPENEJICHHBIX OPraHMYeCKUX BEINeCTB, MOHMMAas cMbici mokaszarenst I1JIK, mosicHATh Ha mpuMepax crocoObl YMEHBbIUEHHs U
NPEIOTBPALICHUS] UX BPEIHOTO BO3ACHCTBHUS HA OPraHU3M YEJIOBEKa,

sl 0OyHaAIOIMXCsl ¢ OTPAHUYEHHBIMHA BO3MOXKHOCTSIMH 3[IOPOBBSI. YMEHHE MPUMEHSTb 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX
MO3HAHUS BEINECTB U XUMUYECKUX SIBJICHUIA,



e IS CNENBIX U CIA0OBHIAIMMX OOYUAIOIINXCS: YMEHHE HCIOJIb30BAaTh pelbeHO-TOUEUHYI0 cucteMy oOo3Hauenwii JI. bpaiinsa mos
3aMUCH XUMUYECKHUX (hOPMY L.

11-1 kaacce
[IpenmeTHbIe pe3ynbTaThl OCBOESHUS Kypca «O0mas 1 HeopraHuyecKast XUMHsD) OTPaXKaroT:

e Cc(popMHPOBAHHOCTD NMPEACTABICHUN: O XUMHUYECKOH COCTABISIOLICH €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, POJIH XUMHH B TIO3HAHUH
SIBJIEHUH MPUPOABI, B (POPMUPOBAHUN MBIILJICHHS U KYJbTYPbl JIMYHOCTH, €€ (PyHKIHMOHAJIBHOW T'PAMOTHOCTH, HEOOXOIUMOHN IS
peLIeHHs MPAKTUYECKHX 3a/1a4 U HKOJIOTHYECKHA OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO M PUPOIHON Cpeae;

e BJIQJICHUE CHCTEMON XUMHUECKUX 3HAHUH, KOTOPAast BKJIFOYAET: OCHOBOIIOJIATAOLITNE MOHATHS (XUMHYECKHH 3JIEMEHT, aTOM, U30TOII, S-
, p-, d- aIeKTpOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJIEHTHOCTb, SJIEKTPOOTPULIATEILHOCTD, CTETICHD
OKHUCIICHHsI, XUMHUYECKas CBs3b (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas, BOAOPOAHAs), KPHUCTAIIMYECKAss pEIIeTKA, THIIbI
XUMHUYECKUX PEaKLMi, pacTBOp, 3JEKTPOJIUTHI, HESJEKTPOIUTHI, IEKTPONIUTHYECKAs JUCCOLMALIUA, OKUCIUTENb, BOCCTAHOBUTEND,
CKOPOCTb XHUMHUYECKOW pEeaKkLWH, XMUMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (TEOpUs SIEKTPOIUTHUECKOW IHUCCOLMALINH,
nepuonnyeckuil 3akoH .M. MeHneneesa, 3aKOH COXPAaHEHUs] MAacChl BELIECTB, 3aKOH COXPAHEHUs U MNPEBPALMEHUs SHEPTUMU MPU
XUMHYECKUX PEAKLHsIX), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3bIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHMS, JIeXKAIIHe B OCHOBE
NOHUMAHHS MPUIMHHOCTH M CHCTEMHOCTH XMMUYECKHX SIBJICHUH, (PaKTOJIOrHYECKHE CBEIEHUS O CBOMCTBAX, COCTAaBe, MOIYYCHUH U
0€30IMacHOM HCIIONIb30BAaHUH BAKHEHUIIINX HEOPTAHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOHN NESITEIbHOCTH YeJIOBEKa;

e Cc(POpMHPOBAHHOCTb YMEHHMH BBIIBISATh XapPAaKTEPHbIE TPU3HAKU TIIOHSITHH, YCTaHABIMBATH WX B3aMMOCBS3b, HCIIONB30BATh
COOTBETCTBYIOIIME TIOHSATHSI IPH ONMCAHUHN HEOPTaHUYECKUX BELIECTB U UX MPEBpalleHuH;

e Cc(pOopMHPOBAHHOCTH YMEHUH HUCIOJIB30BATh XUMHUUECKYIO CUMBOJIMKY IIJIsI COCTaBJICHHUS (POPMYJI BEIECTB U YPABHEHHH XUMHUECKUX
peakiuii, cuctematuueckyto HomeHknarypy (IUPAC) u TpuBmanbHBIE Ha3BaHMs OTHENbHBIX HEOPTAHUYECKHUX BEIIECTB (yrapHbIH
ras, yrieKuCcibli ra3, aMMHUaK, TalleHas H3BECTb, HETaIlleHas! H3BECTb, MUThEBAs COAA, TUPUT H AP.);

e Cc(pOpMHPOBAHHOCTH YMEHUIl OINPENENATh BAJIEHTHOCTb U CTEIIEHb OKHCICHHS XUMHUYECKUX 3JIEMEHTOB B COCTUHEHMAX PA3IMYHOTO
COCTaBa, BUJ XUMHYECKOH CBSI3U (KOBAJIGHTHAs, MOHHAs, METAJUTMYECKas, BOIOPONHAS) B COCNUHEHHSX, THI KPHUCTAJLTHYECKON
peLIeTK KOHKPETHOTrO BeIlecTBa (aTOMHAs, MOJIEKYJISIpHAs, MOHHAs, METAJUTMYECKas), XapakTep Cpenbl B BOIHBIX PacTBOpax
HEOPraHWYECKUX COCTUHEHUN,

e C(pOpMHPOBAHHOCTbP YMEHHH YCTAHABJIMBATH MNPHHAIJICKHOCTh HEOPraHMYECKHMX BEINECTB MO HMX COCTaBy K OIPEAEICHHOMY
KJIACCy/TpyIIe COeNWHEHWH (IPOCThle BEINECTBA — METAJUIBl M HEMETAJJIbl, OKCHIbl, OCHOBAHMSA, KHCJIOTBL, aM(oTepHBIe
THIPOKCHU/IBI, COJIN);

e Cc(pOpMHPOBAHHOCTbP YMEHHI pacKpblBaTh CMbICH Tmepuogudeckoro 3akoHa JIM. MenneneeBa W [E€MOHCTPUPOBATH €ro
CHCTEMATH3UPYIOIIYIO, OOBSICHUTENBHYIO H MIPOTHOCTUYECKYIO (PYHKIINY;



c(pOPMHPOBAHHOCTh YMEHUH XapaKTEePU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX JJEMEHTOB 1—4 mepuomoB
ITepronuyeckoii cucteMbl XUMUYecKux sjeMeHToB JI M. MeHpneneeBa, UCTIONB3ysl MOHATHUS «S-, P-, d- 3JIEKTPOHHBIE OpOHTAII»,
«IHEPreTUYeCKre YPOBHM», OOBSICHATD 3aKOHOMEPHOCTH M3MEHEHHs] CBOWMCTB XMMHUYECKHUX 3JIEMEHTOB M WX COEIWHEHHH IO
nepuojam u rpynnam Ilepuonudeckoii cucremel xuMudeckux 3y1eMeHToB /.M. Menneneesa,

c(pOPMHPOBAHHOCTh YMEHHUH XapaKTePH30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB PAa3JIMYHBIX
KJIACCOB, MOJTBEPXKIATh CYLIECTBOBAHME TI€HETHMUYECKON CBS3M MEXAy HEOpPraHWYeCKHMH BelleCTBAaMM C IMOMOLIBI YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX pEaKLIU;

cpOpMHPOBAHHOCTh YMEHHS KJIACCU(PULIPOBATh XUMHUUECKHUE PEAKIIMH MO PA3IMYHBIM MPU3HAKaM (YHCITY U COCTaBY PEarupyroInx
BEIECTB, TerioBOMy 3((eKTy peakuuu, H3MEHEHUIO CTeNeHeld OKHCIEHHsI 3JIEMEHTOB, OOpaTUMOCTH PEaKLUH, YYaCTHIO
KaTajau3aTopa);

c(pOPMHPOBAHHOCTh YMEHHMH COCTABISTh YPABHEHMs PEAKLUUH Pa3JIMYHBIX THUIIOB, TOJHBIE M COKPAIIEHHBIE yYPAaBHEHHs PEaKLUi
HMOHHOTO OOMEHA, YYUTHIBAs YCJIOBUS, ITPH KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHLIA,

c(pOPMHPOBAHHOCTb YMEHHH MPOBOAUTH PEAKIIMH, TOATBEPIKIAOIINE KaYECTBEHHBIN COCTAB PAa3JIMYHBIX HEOPTAaHMUECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM IyTEM HOHBI, TPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEILECTB;

c(pOPMHPOBAHHOCTh YMEHHUI pacCKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA MOCPENCTBOM COCTABJICHUS
3JIEKTPOHHOTO 0ajJaHCa 3TUX PEAKIUIA;

cpOpPMHPOBAHHOCTb YMEHUH OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUU OT Pa3INYHbIX (PAKTOPOB; XapaKTep CMEIIEHHS
XUMHYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT BHELTHEro Bo3aeticTeus (npunuun Jle [latense);

c(pOPMHUPOBAHHOCTh YMEHHUH XapaKTePU30BATh XMMHUYECKHE IMPOLECCH, JISKAIINEe B OCHOBE MPOMBIIIJICHHOTO IMOJYUYEHHsI CePHOMN
KHCJIOTBI, aMMHAaKa, a Takke CHOPMUPOBAHHOCTH MPEACTABICHUH 00 OOIIMX HAYYHBIX MPUHIMIAX W SKOJIOTMYECKHX Mpodiemax
XHUMHUY€ECKOTO NMPOU3BOJICTBA,;

c(pOPMHPOBAHHOCTh YMEHHH MPOBOAUTH BBIYHUCICHUS C HCIIONBb30BAHUEM IIOHITHS «MAaccoBas [OJI1 BEINECTBA B PaCTBOPEY,
OOBEMHBIX OTHOIIEHHI Tra30oB MPHU XUMHYECKHX PEAKIMAX, MACChl BEIECTBA MJIM O0BEMa Ta30B IO H3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WM 00BEMy OZHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIJIOBOro 3((dexra peakLuud Ha OCHOBE 3aKOHOB
COXPaHEHHUsI MacChl BELIIECTB, IPEBPALLEHUs] U COXPAaHEHUs SHEPTHH,

cpOpMHPOBAHHOCTh YMEHUH COONIONATH MpPaBUJA MOJIb30BAHUS XUMHUYECKOH Mocynol U JadopaTopHBIM OOOPYIOBAaHUEM, a TAKKE
npaBuiIa OOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C HHCTPYKLIMSIMH T10 BBIIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB;
c(pOPMHPOBAHHOCTP yYMEHHH IUIAHUPOBATb M BBIMOJHATh XUMHUYECKUH HKCHEPUMEHT (Pas3sIOKEHHe MEepOKCHAa BOJAOPOAA B
MPUCYTCTBUM KaTalu3aTopa, ONpeeNeHHe Cpebl pPacTBOPOB BEIECTB C IOMOLIBIO YHHUBEPCAJIBHOTO MHIUKATOpa, BJIHSHUE
pa3NINYHBIX (PAKTOPOB Ha CKOPOCTh XMUMHYECKOW PEaKINH, PEaklIHH HOHHOrO OOMEHa, KaueCTBEHHbIC pEakINH Ha CyJbdart-,
KapOOHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHSI, PEIIEHHIE SKCIIePHUMEHTANBHBIX 3a1a4 1o TeMaM «Metamey 1 «HemeTamnsy) B
COOTBETCTBUH C TMpPaBWJIAMH TEXHHKH O€30MacHOCTH MpH OOpaIleHWH C BELIeCTBAMH U JIa0OpPaTOPHBIM OOOpYIOBaHUEM,
NPEACTABISTh PE3YJbTaThl XUMHUYECKOTO SKCIIEPHMEHTA B (pOpMe 3armncu ypaBHEHUH COOTBETCTBYIOIINX PEAKIHMA U (POPMYITHPOBATH
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;



* C(OPMUPOBAHHOCTb YMEHWIA KPUTUYECKU aHann3MpoBaTb XUMMUYECKYHD WHGOpMaLMio, MNONyYaeMyl W3 pasHbIX WCTOYHUKOB
(cpepcTBa MaccoBO KOMMYHMKaLMW, UHTEPHET U Ap.);

* CHOPMMPOBAHHOCTb YMEHMI cobNtOAaTh Mpasuia 3KOMOTMYEeCcKN LenecoobpasHoro nosefeHns B 6bITY U TPYAOBON [eATENbHOCTU B
LleNsiX COXPaHeHUs CBOEro 340p0BbA M OKPYXXatoLLleil NpUpoaHOW cpefbl, 0CO3HaBaTb 0NACHOCTb BO34EWCTBMA Ha XUBble OPraHnU3Mmbl
OMpefeNeHHbIX BELWeCTB, NOHUMasA cMbica nokasatens MAK, noscHATL Ha npumepax Cnocobbl YMeHbLUEHNA U MPELOTBPALLEHNSA UX
BPeLHOro BO3LEeNCTBUA HA OPraHn3M Yes0BeKa;

* 413 obyyvalowmxcd C OrpaHUYeHHbIMU BO3MOXXKHOCTAMM 340POBbA: YMEHWE MPUMEHATb 3HAHWUA 006 OCHOBHbLIX AOCTYMHbIX METOAax
MO3HaHWA BELLECTB M XUMUYECKUX ABIEHUI;

* [ONS cnenblX U cNnaboBUAAWMX 00y4varolWwmXca: YMeHUe MCNoMb30BaTh Penbe(yHO-TOYEUHYI cucTeMy 0603HaveHwid J1. Bpaiina ans
3anncu XMMUYecKnx hopmyin.

CopaeprkaHune yyebHOro npeamerta

I
10-n Knacc
OPIrAHNYECKAA XNMINA
TeopequeCKme OCHOBBbI OpraHI/ll-IeCKOVI XM
Mpeamer OpraHnyecKowm XUMWNU: ee BO3HWKHOBEHMWE, passutne n 3HauyeHune
B MONYYEHUN HOBbLIX BELLECTB WU MaTepuanoB. Teopus CTPOEHMSA OpraHu4vyeckux coefuHeHnin A.M. ByTnepoBa, ee OCHOBHbIE MOJIOXEHNUS.
CTpyKTypHbIe (hOpMYy/bl OpraHUYecKnX BellecTB. FoMonorus, nsomepus. Xnummyeckas CBA3b B OPraHMYeCKUX COELUMHEHMAX - OLUHAPHbIE U

KPaTHbIE CBA3N.

MpeacTaBneHre 0 KnaccurKaLmMm opraHMYeckmx BellecTB. HOMeHKNaTypa OpraHM4Yecknx COefUHEHMUI (cucTemaTmyeckas) U TpUBUaNbHble
Ha3BaHMS BAXXHENLINX NpeAcTaBUTENEN KNacCoB OpPraHNYeCKnX BeLLeCTB.

JKcnepuMeHTaNnbHble METOAbl M3YyYEHUS BELLECTB U UX NpeBpaLleHnii: 03HaKOM/IeHMe ¢ 06pa3LaMy OpraHUYecKnxX BELLEeCTB M MaTepuanamMu Ha
X OCHOBe, MOJeNMpOoBaHME MOJIEKY/l OpraHUMYecKMxX BelecTB, HabMOAeHMe W onucaHue AeMOHCTPALMOHHbLIX OMbITOB MO MpPeBpaLLEHMIO

OpraHMYecKmnx BeLLecTB NpuW HarpeBaHUu (NnaeneHune, o6yrnAvBaHuUe U FOpPeHKe).

Yrnesogoposbl



ANKaHbl: COCTaB U CTPOEHME, TOMONOrMYecKuidA psag. MeTaH W 3TaH - MpPOCTelilinMe NpeacTaBUTENIN anKaHOB: (IM3NYECKME U XUMUYECKUE
CBOICTBA (peaKuuu 3aMeLLeHNs 1 TOPEHNS), HAXOXAEHWe B NPUPOAE, NONMYYEHNE U NPUMEHEHME.

ANKeHbI: COCTaB M CTPOEHWE, TOMONOTMYECKNIA pPAd. DTUNMEH W NPOMU/EH - NPOCTEALINe NPeACTaBUTENN aNKEHOB: (IM3NYECKME N XUMUYECKME
CBOICTBa (peakLuuu rmapupoBaHus, raloreHnpoBaHus, ruapaTaLumn, OKUCIEHUS 1 MONMMEPU3aLMK), NONYYEHNE Y NMPUMEHEHNE.

AnkKagueHbl: 6yTaguneH-1,3 n MeTunbytagmeH-1,3: CTpOeHWe, BaXHellne XMMU4Yeckue CBOMCTBa (peakums nonumepwusayuu). MonyveHue
CMHTETUYECKOro KayyyKa U pesuHbl.

ANKVHbI: COCTaB M OCOGEHHOCTW CTPOEHMUS,, TOMONOTMYECKUiA psad. ALETUNEH - NPOCTEALWMNIA NpeAcTaBUTENb aNKUHOB: COCTaB, CTPOEHMUE,
(huU3nYecKme 1 XMMUYECKME CBOCTBA (PeakLmmn rMapupoBaHuns, ranoreHMpoBaHus, rngpaTaymm, ropeHns), NoayyeHne n NpUMeHeHue.

ApeHbl. BeH30on: cocTaB, CTpoeHWe, (M3NYECKME U XMMUYECKME CBOWCTBA (peakuuu ranoreHUpoBaHWUS U HUTPOBAHWUA), MONYYEHUE W
npuMeHeHne. Tonyon: cocTaB, CTPOEHUE, (PU3NYECKME W XMMUYECKME CBOWCTBA (peakuuu ranoreHUpoBaHWs U HUTPOBAHUSA), NOYyYEHUE W
npuMeHeHne. TOKCMUYHOCTb apeHoB. CeHeTUYecKas CBSA3b MeXAY YrNeBoA0poAaMu, NPUHaANEXal MK K pa3iMyHbIM Knaccam.

MpuUpoAHbIE UCTOYHUKW YTNIEBOAOPOAOB. MPUPOAHbIV ra3 U NonyTHble He(TAHbIE rasbl. HedTb 1 ee nponcxoxaeHne. Cnocobbl nepepaboTKu
He(TW: MeperoHka, KPeKUHr (TePMUYECKMIA, KaTanuTUuyeckuit), nuponus. [pofyKTbl nepepaboTKM HepTW, UX NPUMEHEHUE B
MPOMbILIIEHHOCTU 1 B GbITY. KaMeHHbI Yronb v NpoAyKTbl ero nepepaboTku.

JKcrnepuMeHTanbHbIe METOAbl M3Y4YeHUs BeLeCcTB W WX npeBpalleHuii: 03HaKoOMeHWe € ob6pasyaMu NnacTMacc, KayyykoB W Pe3uHbl,
Konnekunn «HeTb» U «YT0Nb», MOAENNPOBAaHWE MONEKYN YrneBOAOPOAOB W ranoreHonpoM3BOAHbIX, MPOBefAeHNe MpPaKTUYecKol paboThbl:
nosyyeHne 3TUIEHA N U3YUYeHWe ero CBOMCTB.

PacueTHble 3agauun.

BbluMcneHWs Mo ypaBHEHUIO XUMNYECKO peakuum (Macchl, 06bemMa, KoMyecTBa NCXOAHOTO BelecTBa UM NPoAYKTa peakLuv no N3BECTHbIM
Macce, 06beMy, KONMYECTBY OAHOIO U3 UCXOAHbIX BELLECTB UM NPOAYKTOB peakLmu).

Kucnopoacoaepykalume opraHuyeckne coefiiHeHUS
MpeaenbHbie OHOATOMHbIE CAUPTLI. MeTaHON M 3TaHON: CTPOEHME, (DM3NYECKMNE N XUMUYECKME CBOWCTBA (peakuun ¢ akTUBHbIMU MeTaniamu,

raforeHoBoaopoaamu, ropeHne), npumeHeHne. BoaopoaHblie CBA3M MeXay Monekynamu cnupToB. [eiicTBre MeTaHO/MA M 3TaHO/a Ha OPraHM3M
yenoBeka.



MHOroaToOMHbIE CHHMPTHI. JTHUJICHIJIMKONb U TIHLEPHH: CTPOCHHE, PU3NYeCKHe M XMMHUYECKHE CBOHCTBA (B3aUMOAEHCTBHE CO IMIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasl peakiusi Ha MHOroaToMHble crupThl). JleficTBme Ha oOpraHm3M dYenoBeka. lIpuMeHeHuMe TiMIEepHHA U
STUJICHIJIMKOJIS.

DeHO: cTpOEHNE MOJIEKYJIBI, (PU3MUECKHe U XMMUUeCKue CBOoCTBa. TokcndHOCTh (enona. Ilpumenenne denona.

Anpreruapl M KeToHbl DOpMajbIerui, aneTajblerH]. CTPOeHHe, (PU3NUEeCKHe M XHMUYECKHe CBOHCTBAa (peakUuu OKHCJIEHUS U
BOCCTaHOBJICHHSI, KAYECTBEHHBIE PEAKIIH ), TIOJTYUYCHHE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpenesbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHUHAST U YKCYCHAsl KUCJIOTBHI CTpOeHHE, (H3MYECKHe W XUMHUYECKHEe CBOWCTBA
(cBoiicTBa, oOmIMe sl Kjacca KHCIOT, peakius dTepudpuKannu), moiydeHne u npumeHeHue. CTeapuHOBash M OJIEMHOBAsT KHUCIOTHI Kak
MPEICTABUTENN BBICIIUX KapOOHOBBIX KUCJIOT. MblIa KaK COJIU BBICIIUX KapOOHOBBIX KHCIIOT, UX MOOIIEe ASHCTBHE.

CrnoskHble 3¢pupbl KaK MPOU3BOMIHBIE KapOOHOBBIX KHCIOT. ['maponus cinoxksbix 3¢gupos. Xupsel. ['mpponus skupos. IlpumeHeHue KUPOB.
buonoruueckas poap KUPOB.

VYTrneBoapl: COCTaB, KJacCU(UKAIMS YIIIeBOAOB (MOHO-, IU- W TOJUcCAaxapuibl). IrOK0o3a — mpocTedmii MOHOCaxapwi. OCOOEHHOCTH
CTPOCHHUSI MOJIEKYJIbI, (PU3NUECKHE U XUMHUECKHE CBOHCTBA (B3aumoneiictBue ¢ ruapokcunoM mean(ll), okucieHne aMMHUa4HbIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBIIEHME, OpOXKEHHE TJFOKO3bI), HAXOXKIEHHWE B NPUPOJIE, NMPUMEHEHHe, Ouoyiorudeckass poyib. MOTOCHUHTES.
DpyKTO3a KaK U30MEP TIIFOKO3BIL.

Kpaxman u nemnronosa kak nmpupoasble nonumepbl. CTpoeHHe KpaxMmana U Le/ulroio3bl. Pusndeckue U XUMHUYECKUE CBOMCTBAa Kpaxmaia
(rupponu3, KaueCTBEHHAs! PEAKLUs C HOIOM).

DKCIePUMEHTAIbHBIE METOABI U3YUEHHsI BEIIECTB U MX MPEBPAILEHH: MPOBEACHNE, HAOMOAEHNE U ONMCAHUE AEMOHCTPALMOHHBIX OIBITOB!
TOpPEHHE CIHPTOB, KAYECTBEHHBbIE PEAKIUH OJHOATOMHBIX CHHPTOB (OKHCIEeHHEe 3TaHona okcuaoM wmenu(ll)), MHOroaToMHBIX CHIHPTOB
(B3ammogeiicTue rimueprHa ¢ ruapokcuaoM menu(ll)), anpaernnos (OKHCIEHNEe aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcunom
menu(ll), B3anmonelicTBre kpaxMaa ¢ HOIOM), IPOBEIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHON KHUCIIOTHI.

Pacuernnle 3amauu.

Brraucienus o ypaBHEHHUIO XUMUYECKOH peakluu (Macchl, 00beMa, KOJUYECTBa HCXOAHOTO BEIECTBA MIIH MPOIYKTa PEAKLHH 110 H3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OHOTO M3 UCXOMHBIX BEIECTB U MPOAYKTOB PEAKIIUH).



A3zoTconepikaliie OpraHu4eckie CoeIMHEeHN.

AMMHOKHUCJIOTHI Kak am(oTepHble OpraHudeckne coenuHenus. Pusnueckue u XUMUYECKUE CBOMCTBA aMHUHOKHCIIOT (Ha MPUMEpPEe TIIHIINHA).
buonornueckoe 3HaueHUEe aMUHOKHUCIOT. [lenTuasl.

benku kak mpupoaHbIE BBICOKOMOJIEKYJISIpHBIE coenMHEHUs. [lepBUyHast, BTOPUYHAS U TPETHYHAs CTPYKTypa OemkoB. XUMHUYECKHE CBOHCTBA
OesKOB: TUAPOIIN3, NEHATYPALHs, KAYeCTBEHHBIE PEaKLINU Ha OEIKH.

DKCNEepPUMEHTATbHBIE METOABI U3YUEHHS BEIIECTB U WX MPEBpAIleHHid: HAOMOIeHNEe U OMUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB. JEHATYPALIHS
OeJIKOB MPU HarpeBaHWH, [IBETHBIE PEAKIIUH OEITKOB.

BrbicokomoJiexyJisipHble COeIMHEeHHs

OcCHOBHbBIE MOHATUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEeHb MOJUMEPU3ALUY, CPENHSs
MoueKyJisipHas Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHNHN — MOIMMEePHU3aLus U MOJUKOHIEH LS.

DKCNEepUMEHTATbHBIE METOABI U3YUYEHHUS BEUISCTB U UX MPEBPAIICHUN: O3HAKOMIJICHHE C 00pa3amMu MPUPOMHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAcCC, Kay4yKoB.

Me:xnpenMeTHbIe CBS3H.

Peanmzanms MEXIpEeIMETHBIX CBS3EH MPH U3yYEHUU OpraHMYecKor XxumuH B 10-M Ki1acce OCyIIECTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIINX
€CTECTBEHHO-HAYYHBIX MOHATHI, TaK U MOHATHI, ABJISAIOLINXCSI CACTEMHBIMU JJIs1 OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS SIBJIEHWE, HAy4dHbI (PaKkT, THUIOTE3a, 3aKOH, TEOpHs, aHaJu3, CHHTE3, Kiaccuukaimsi,
MEPUOANYHOCTD, HAOMIOIEHUE, H3MEPEHUE, SKCTIEPUMEHT, MOJCIUPOBAHHE.

Qusuka: MaTepwusi, SHEPTHsI, MAcca, aTOM, 3JICKTPOH, MOJIEKYJia, SHEPreTHUECKUN YPOBEHb, BEINECTBO, TEJNO, 00bEeM, arperaTHOe COCTOSIHHE
BeIeCTBa, PU3NYECKIE BEIMYNHBI U €ITUHULBI UX H3MEPEHUSI.

Buonorusi: knetka, opranusm, duocdepa, oOMeH BelecTs B opranu3Me, porocuHTe3, OMONOTHYECKH aKTHBHBIC BellecTBa (OENKH, YrIeBOIbI,
JKUPBI, PEPMEHTBHI).

Ieorpadwst: MuHepabl, rOpHbIE MOPOIBI, TOJE3HbIE UCKOMAEMbIe, TOTLITUBO, PECYPCHI.



TexXHONOrna: nuieBble MPOAYKTbI, OCHOBbl PaLMOHANbHOrO NUTaHMS, MOMOLLMe CPefCcTBa, /EKapCTBEHHble UM KOCMeTMYeckue npenaparhl,
MaTepuasnbl U3 UCKYCCTBEHHbIX M CUHTETUUYECKUX BOIOKOH.

11-1 Knacc

OBLWAA N HEOPI AHNYECKAA XNMWNA
TeopeTnyecKne 0CHOBbI XUMUN

XUMUYECKNIA anemMeHT. ATOM. AApO aToMa, U30TOMNbl. DNEKTPOHHAA 060/104Ka. JHEpPreTMyYecKne ypoBHU, NOLYPOBHU. ATOMHbIe opbutanu, s-,
p-, d-anemeHTbl. OCO6EHHOCTW pacnpefeneHns 3N1eKTPOHOB Mo opbuTansam B atomax 3/IEMEHTOB MePBbIX YETbIPEX MepuofoB. DNEKTPOHHas
KOHUrypauma aTomMosB.

Mepunognyecknii 3akoH u [Mepuoguyeckas cuctema xummuyeckux anemeHtoB [./. MeHpgeneeBa. CBfi3b NEpUOANYECKOro 3aKOHa MU
MepnognyYecKoin cucTembl XMMUYecKUX 3neMmeHToB [.. MeHpgeneeBa C COBPEMEHHON Teopueil CTPOEHUS artomMoB. 3aKOHOMEPHOCTM
M3MEHEHNSA CBOWCTB XUMUYECKUX 3M1EMEHTOB U 06pasyeMbiX WMMU MNPOCTbIX W CAOXHbLIX BewecTs MO rpynnam u nepuogam. 3HayeHue
NepuoLMYeCcKOro 3akoHa B pasBuTUN HayKu.

CTpoeHue BelecTBa. XMMUYecKas CBA3b. BuAbl XMMWYeCKOl cBA3WM (KOBaNeHTHas HENO/spHas W MONApHas, WMOHHasA, MeTan/IMyeckas).
MexaHu3Mbl 06pa3oBaHMS KOBANEHTHON XUMWUYECKOW CBS3M (0OMEHHbIA M AOHOPHO-aKLENTOpHbIA). BogopogHas cBA3b. BaneHTHOCTb.

SﬂeKTpOOTpI/ILl,aTefIbHOCTb. CteneHb okucneHnsa. NoHbl: KaTUOHbI U @aHUOHbI.

BellectBa MONEKYNSAPHOTO W HEMONEKYNSAPHOr0 CTPOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa BeLleCTBa. TWMbl KPUCTAN/IMYECKUX PELLETOK.
3aBMCUMOCTb CBOICTBA BELLECTB OT TWMNA KPUCTANINUYECKON PELLETKM.

MOHATME 0 AUCMEPCHBIX cUCTeMaX. VICTUHHbIE U KONNOUAHBIE pacTBOPbLl. MaccoBas 40N Bel,ecTBa B pacTBOpe.

Knaccuukauns HeopraHM4eckux coeavHeHWit. HoMeHKnaTypa HeopraHMYeckux BelecTB. [eHeTMyecKas CBA3b HEOPraHUYEeCKUX BeLLecTs,
NPUHAANEXALLMNX K Pa3IMYHbIM KnaccaMm.

Xumnueckas peakums. Knaccuukaumss XMMUYECKUX peakuuid B HeOpraHMYecKoi W opraHuMyeckolh XMMUKU. 3aKOH COXpaHeHWs Macchbl
BELLLECTB, 3aKOH COXPaHeHUs 1 NpeBpaLleHns IHEPTUM NPU XUMUYECKUX pPeaKLnsiX.



CKOpOCTh peakiyH, €€ 3aBUCUMOCTb OT pa3inyHbIX (akTopoB. OOpaTumble peakiuuu. XUMHUYECKOe paBHOBecHe. DakTOpbl, BIMAIOIINE HA
cocTtossHue xuMudeckoro pasHosecus. [Ipunanun Jle [larense.

DnexTponutuydeckas nuccounanus. CUiibHbIC U Cia0bie 3J1eKTponThl. Cpena BOAHBIX PACTBOPOB BEINECTB:. KHUCIAs, HEUTPaIbHAS, [ISIOYHAS.
OKUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIIIH.

DKCNepUMEeHTAIbHbIE METONbl M3YYEeHHsI BEUISCTB M WX MNpeBpaileHuii: nemoHctpanus tabmun «lleproanueckas cUCTeMa XHMHYECKUX
snementoB J[ M. MeHneneeBa», W3y4eHHEe MOIENEH KPUCTAIMYECKUX PEIIETOK, HAONMIOAEHWEe W OINHUCAHWe JEMOHCTPALMOHHBIX U
nab0opaTOpHBIX OMBITOB (Pa3NIOKeHHWE TEPOKCHAA BONOPOAA B MPUCYTCTBHH KaTajJH3aTOpa, OMpEIeNIeHHE CPenbl PAaCTBOPOB BEIIECTB C
MOMOIIBIO YHUBEPCATHHOTO HHANKATOPA, PEAKIIU HOHHOTO OOMeHa), MPOBEACHIE MPAKTHYECKON paboThl «BiusHue pa3nuuHbIX (akTopoB Ha
CKOPOCTb XMMHUYECKON PEAKLIIY.

Pacuernnle 3amauu.

Pacuern! 1o YpPaBHCHUAM XUMHUYCCKUX peaKLIPIfI, B TOM YHUCJE TCPMOXUMHUUYCCKUE PACUETHI, PACUCTBI C UCIIOJIb30BAHUEM TOHATHA «MaCCOBast
JOJIA BEHIECTBA» .

Heopranuueckasi xumust

Hewmeramnbr. [Tonoxenue HemetaiioB B llepuonmueckoit cucreme xumudeckux snemeHToB J| M. MenneneeBa U OCOOEHHOCTH CTPOEHUS
aToMOB. Pu3MYeCKIe CBONWCTBA HEMETAJUIOB. AJLTOTPOINHSI HEMETAJUIOB (Ha IpUMepe KUCIopoaa, cepsl, pocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaKHEWITUX HEMETaJUIOB (TaJloT€HOB, Cephl, a3oTra, ¢docdopa, yriepoga U KpeMHUS) U UX COSNMHEHUH (OKCHJIOB,
KHCJIOPOACONEPIKAIIUX KHCIIOT, BOIOPOAHBIX COSAMHEHUIN).

IIpuMmenenune BaXKHENIINX HEMETAIIOB U UX COEAUHEHUH.
Merambl. [lonoxenne wmeramioB B I[lepuonmueckoit cucreme xumudeckux osjemeHToB JI M. Menneneesa. OcoOeHHOCTH CTpPOEHUS
3JEKTPOHHBIX 00ojouek aromoB MertajuioB. OOmme ¢usndeckue cpoiictBa MerauioB. CIutaBbl METAUIOB. DIEKTPOXUMHYECKUH Psint

HaIPSIKEHUH METaJIIOB.

XHUMUYECKUE CBOMCTBA BAKHEHIIINX METAJIJIOB (HATPUH, KaIHiA, Kb, MATHUH, aJJFOMUHUH, LIMHK, XPOM, KEJIe30, Mellb) U UX COSIUHEHUH.



O6mue criocodObl moyueHus1 MeTaioB. [IpuMeHeHne MeTamioB B OBITY M TEXHHKE.

DKCIePUMEHTAIbHBIE METOABI U3yUEHHsI BELIECTB M MX NMPEBPAILECHUI: M3y4eHHEe KOJUIEKIMH «MeTalibl U CIUIaBbly, 00Pa3loB HEMETAILIOB,
pelIeHre SKCIIePUMEHTABHBIX 3a1a4, HaOM0IeHNe U OMMCAHNE IEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aUMOAEHCTBHE TMAPOKCHIA
AFOMUHUS C PACTBOPAMH KHCJIOT U IIEJIOYEH, KAaueCTBEHHbIE PEaKIIMY Ha KATHOHBI METAJJIOB).

Pacuernnle 3amaun.

Pacuernr macchl BemecTBa Wi 0ObeMa ra3oB 10 U3BECTHOMY KOJIMUECTBY BELIECTBA, MAacCe MM 00BEMY OJHOTO M3 YYACTBYIOIIHMX B PEAKIIHH
BEIIIECTB, pacueThl Macchl (00bEMa, KOJMUYECTBA BELIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJHO U3 BEIECTB UMEET MPUMECH.

XuMHA U JKHU3HD

Ponp xumun B 00ecrieueHH 3KOJIOTUIECKOM, SHEPreTHYeCKON 1 MUIIEeBON Oe30MacHOCTH, PA3BUTUN MEAUIMHBI. [[OHATHE O HAYYHBIX METOIAX
MO3HAHUs BELIECTB U XUMUYECKUX PEAKLIUN.

IIpencraBnenust 06 OOLUIMX HAYYHBIX MPUHIMIIAX MPOMBILIUIEHHOTO TIOJYYE€HUS BAXKHEHIINX BELIECTB.

YenoBek B MUPE BCUICCTB U MaTCPHUAJIOB! BaKHEHIIIIIE CTPOUTECIIbHBIC MaT€pUaJibl, KOHCTPYKIHUOHHBIC MaT€pUaJibl, KPACKHU, CTCKJIO, KEpaMUKa,
MaTCpHaJbl AJIA SJICKTPOHUKHU, HAHOMATEPHUAJIbLI, OPTaHUYCCKUEC U MUHECPAJIBHBIC y,[[06peHI/I$I.

XuMHUsS U 3[I0pOBbE HEJOBEKAa: MPaBHJIa HCIOJB30BAHUS JICKAPCTBEHHBIX MPErapaToB, MpaBujia OE30MacHOrO HCIOb30BAHMS MPETapaToB
OBITOBON XUMHUU B [IOBCEIHEBHON KU3HU.

Me:xnpenMeTHbIe CBS3H.
Peanmzanms MeXnpeaAMETHBIX CBSI3eH MPU M3Y4YeHUH OOIIel 1 HEOPraHMYeCKOH XMMUHU B 11-M KJlacce OCYIIEeCTBISIETCS Yepe3 HCIIOb30BaHHUE
Kak OOIIMX €CTeCTBEHHO-HAYyUYHBIX TOHSITHH, TaK M MOHSTUH, SBJISIOLINXCS CUCTEMHBIMH JUISl OTIENbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO

UKJA.

OO0mue ecTeCTBEHHO-HAYYHbIE TMOHSTHS. HAy4YHBIA (DaKT, THUIOTE3a, 3aKOH, TEOPHs, aHAJIM3, CHUHTE3, KjacCH(UKAIUs, MePUOJUIHOCTD,
Ha0JII0IeHNe, SKCIIEPUMEHT, MOACTUPOBAHNE, U3MEPEHHE, SIBJICHHE.



dun3mKa: matepusi, IHeprus, macca, aToM, 3N1eKTPOH, NPOTOH, HEMTPOH, NOH, U30TOM, PaMOaKTUBHOCTb, MOMIEKYNa, IHEPTETUYECKNIA YPOBEHD,
BeLLecTBO, TeNo, 06beM, arperaTtHoe COCTOSIHME BellecTBa, PU3MUYECKNe BENUUYNHbBI N eANHULbI UX NU3MEPEHUS, CKOPOCTb.

Buonorus: knetka, opraHuamM, aKocuctema, 6moctepa, Makpo- ¥ MUKPO3NIEMEHTbI, BUTaMUHbI, 06MeH BeLLeCTB B OpraHu3me.
leorpagms: MUHepasbl, FOPHbIe NOPOAbI, NONE3HbIEe NCKOMaeMble, TONAMBO, PECYPCHI.
TexXHONOrns: XMmu4Yeckas MPOMbILIJEHHOCTb, MeTannyprus, MNpPOU3BOACTBO  CTPOMTENbHbIX  MaTepuanoB, CeNbCKOXO03SMCTBEHHOE

npon3sBoAcTBo, nuuieBasd MPOMBbILLNIEHHOCTD, CbapMaLl,eBTVILIeCKaFI MPOMbILUTEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX nNpenapatos,
npon3BoACTBO KOHCTPYKLUMOHHBLIX MaTepunanoB, 3/1IEKTPOHHAA NPOMBbILWLINIEHHOCTb, HAHOTEXHO/TIOTNI.

TemaTmnmyeckoe nnaHMpoBaHue

10 KJTACC
KonunyecTtso 4acoB ONEeKTPOHHbIE
HavmeHoBaHWe pa3fenos U Tem (undppoBble)
Ne n/n KOHTPO/bHbI MpaKTnyecku
nporpaMmmb| Bcero OHTPON ¢ pa eckne obpasoBaTesibHble

paboThbl paboThbl peCcypCb!

Paszaen 1. TeopeTMUecKne OCHOBbI OPraHNYeCcKo XUMMK

MpeameT opraHu4eckon xumuun. Teopus Bubnnoteka LLOK

11 o
CTPOEHMNA OPraHNYecKnx coeguHeHun A. httDs://lesson.academv-


https://lesson.academy-content.myschool.edu.ru/04/10

M. byTtnepoBa
WToro no pasgeny 3

Pasgen 2. ¥rnesofopoabl

2.1 MpepnenbHble Yr1eBofopo4bl — asikaHbl 2

HenpenenbHble YrneBoA0pPOAbI: anKeHbl,

2.2 6
aNKafiMeHbl, anknHbl
2.3 ApomaTtuyeckne yrieso0poasbl 2
24 MpupoLHble NCTOYHWKN YTIEBOLOPOLOB 3
' 1 UX nepepaboTKa
WToro no pasgeny 13

Pasgen 3. Kucnopogcogepxatyme opraHnyeckmne coeMHeHNSA

3.1 CnunpTbl. ®eHonN 3

Anbgerngbl. Kap60HOBbIE KUC/IOThI.
CnoxHble agupel

3.2

3.3 Yrnesopgbl 3

WToro no pasgeny 13
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Pasfen 4. A30Tcoaepykallie opraHMUeckKune coeanHeHus

41 AMWHbI. AMUHOKNCIOTBLI. Benkn

WToro no pasgeny

Pa3gen 5. BbICOKOMOMEKYsApHble COeANHEHNS

5.1 Mnactmaccel. Kayyyku. BonokHa

WToro no pasgeny

OBLWEE KOJIMYECTBO YACOB 110
MPOrPAMME
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11 KJTACC

KonnyectBo yacoB
HanmeHoBaHWe pa3fesioB N TEM

Ne n/n KOHTPO/bHbI
nporpamMmmbl Bcero OHTPON €
paboThl
Pa3gen 1. TeopeTn4yecKne 0CHOBbI XUMUMN
CTpoeHune aTtoMoB. lMepnognyecKunii 3aKoH
11 n Meprnogmnyeckaa cucTema XMMUYECKUX 3
anemeHToB A. 1. MeHaeneesa
19 CTpoeHue BellecTBa. MHOroo6pasue 4
' BELeCTB
13 XnMnyeckme peakumnm 6 1
WToro no pasgeny 13
Pasgen 2. HeopraHmnyeckasa Xxmmus
2.1 MeTannbl 6
2.2 Hemetannol 9 1
23 CBA3b HEOPraHMYecKMx 1 opraHnyecknx 5

BeLecTB

INpakTuyeckune
paboTbl

ONEeKTPOHHbIE

(unbpoBble)
obpasoBaTe/ibHble

pecypchbl
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WToro no pasgeny 17

Pazgen 3. XuMusa 1 X13Hb

3.1 XNMUSA 1 XKN3Hb 4

WToro no pasgeny 4

OBLWEE KOJIMYECTBO YACOB 110
MPOrPAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YYEHUKA

» Xumus, 10 knace/ 'adpuensa O.C., OOmEeCTBO ¢ OrpaHUYCHHOR
OTBETCTBEHHOCTHIO «IPODAY; AkunonepHoe o0mecTBo «M3arenscTBo

«IIpoceemiecHue»

METOANYECKHUE MATEPUAJIBI JUIA YUUTEJIA
1. O.CTI'abpuensna «Hacronpnas kaura yunrenst xumun 10 knace»-M, «bnuk u
K» 2019
2 Meronnueckoe nmocodue no xumun. 10 kmace Cyposuesa P I, I'yzeii JL.C., JIsicoBa I'.T.
M.: Ipoda, 2000. — 128 ¢
3. Ypoku xumun B 10 knacce. ba3ossiii yposenb. Meroanueckoe nocodue O. C.

Tabpuensa, K. T'. Octpoymos u C. A. Cnankos. M.: Ilpocsernenne, 2022

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1. http://window.edu.ru/— Poccuiickmii 001eodpa3oBaTebHbIH MOPTAI
2. https://resh.edu.ru/ - Poccuiickas snekTpoHHAsI IIKOJIA

3. https://www.yaklass.ru/ - IKnacc


http://window.edu.ru/%e2%80%94
https://resh.edu.ru/
https://www.yaklass.ru/
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