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MNOACHUTEJIBHASA 3AIIUCKA

[IporpaMmMa 1Mo XMMHUHM Ha ypOBHE CpeaHEro odmiero obpazoBanusi pazpaboTana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne
273-®3 «O6 obpazoBannu B Poccuiickoit @enepanumny, TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS (eaepaqbHON 00pa3oBaTENbHON MPOrpaMMbl
cpennero obmero obpazoBanus (POII COO), npeacraBineHHbx B dDenepanbHOM TOCyIapCTBEHHOM oOpa3oBatenbHOM cTanaapre COO, ¢
yuérom KoHuenmuu mnpenogaBaHusi ydyeOHOro mnpeamera «XuUMHUS» B 00pa3oBaTelbHbIX opranuzanusx Poccuiickoit denepauuu,
peanu3yomuxX OCHOBHBIE 00pa3oBaTelbHBIE NPOTPaMMbl, M OCHOBHBIX MOJIOKEHUH «CTpaTernu pa3BUTUS BOCHUTaHUS B Poccuiickoit
®enepanuu Ha nepuof 10 2025 rona» (Pacnopsixenue I[IpaButensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K OIMpEIelIeHHI0 00Iel cTpaTerud oO0ydyeHUs, BOCHUTAHHS U Pa3BUTUA
oOyuaromuxcsi cpeacTBaMu yueOHoro npeamera «Xumus» ans 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBWIJIM KOHIENTYyaJbHbIE MOJIOKEHUS

OI'OC COO o B3auM0O00OYCIIOBIEHHOCTH LIEJIEH, COiepKaHUsI, PE3yJIbTaTOB 00Y4UeHUsI U TPeOOBAaHUM K YPOBHIO IIOJTOTOBKHU BBIITYCKHHUKOB.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «XUMMUS»

Xumudeckoe oOpa3oBaHHe, MOTy4aeMO€ BBIMTYCKHHKAMHU 00111e00pa30oBaTeIbHON OpraHu3alliy, SBISETCS HEOTHEMIIEMOM YacThiO HX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEPILAIOLIMM 3TAllOM pealn3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIHOYEBBIX ILIEHHOCTEH,
MPUCYIIUX IIEJIOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KAacaroTCs TO3HAHUSA 3aKOHOB MPHUPOJbI, (popMuUpoBaHUS
MHUPOBO33pEHUS M OOIIEH KyIbTYphl YEIOBEKa, a Tak)Ke SKOJOTHYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOTHON Cpee.
Peanuzyercsa xumudeckoe o0pazoBaHue 00OydarONIUXCsl HA YPOBHE CpeIHEro 00111ero oopa3oBaHus CpeICTBAMHU YyUeOHOTO MpeaMeTa « XUMHUS,
COJIEpKaHUE W TOCTPOEHUE KOTOPOTO OMpPENETeHBI B MPOrpaMMe MO XUMHUHU C yUETOM Crienu(PUKH HAYKH XUMUH, €€ 3HAUYCHUS B MO3HAHHUH
MPUPOJBI U B MaTEPUATHHOM JKU3HU OOIIECTBA, a TAKKE ¢ YIETOM OOIIUX IIEJIe U MPUHITUIIOB, XapaKTEPU3YIOIHNX COBPEMEHHOE COCTOSTHUE
CUCTEMBI CpeiHero obiero oopazoBanus B Poccuiickoii deneparum.

XuMHS KaK 3JEMEHT CHCTEMBbl €CTeCTBEHHBIX HAyK UTPAeT 0COOYI0 pOJib B COBPEMEHHOW IMBIJIM3AIMH, B CO3JaHUU HOBOW 0a3bl
MaTepuabHOW KylbTypbl. OHa BHOCHUT CBOM BKJIaJ B (OPMHUPOBAHWE PANMOHATHLHOTO HAYYHOTO MBIIUICHHUS, B CO3JIaHUE IIEJIOCTHOTO

IpescTaBiIeHusT 00 OKpY’KalolleM MHUpe KaK O €AMHCTBE MPUPOJbI M YelloBeKa, KoTopoe (GOopMHpYyeTCs B XMMHUU HA OCHOBE MOHUMAaHMS



BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpA, OCO3HAHMS B3aMMOCBSA3M MEXKIY CTPOCHMEM BEIECTB, MX CBOHCTBAMH M BO3MOXKHBIMHU
00acTsIMM IPUMEHEHHUS.

TecHo B3aMMOAEHCTBYS € JPYIMMHM €CTECTBEHHBIMM HayKaMH, XHMMHsI CTaja HEOTHEMJIEMON YacThl0O MHPOBOW KYJBTYpHI,
HEOOXOMMBIM YCIIOBHEM YCIIEIIHOIO TPyJAa M KM3HM KaxJ0ro 4jaeHa obmectBa. CoBpeMeHHas XUMUS KaK HayKa co3MJaTelbHasl, KaKk HayKa
BBICOKMX TE€XHOJIOTMH HalpaBlieHa Ha peLIeHUe INI0OANbHBIX MPOOJeM YyCTOWYMBOIO Pa3BUTHs UEIIOBEUECTBA — ChIPbEBOM, 3HEPreTHUECKOH,
MUIICBON, IKOJIOTUIECKONM OE30TTaCHOCTH U OXPaHbI 3JJ0POBBSI.

B cooTBeTcTBUM ¢ 00IIMMH LENSIMU U IPUHLKIIAMHU CpeAHEro oluiero oopazoBaHus coaepxkanue npeamera «Xumus» (10—-11 knaccsl,
0a30BbIif YPOBEHb M3YYEHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY OOYYAIOUIMXCs, HEOOXOIUMYIO UM JUIS
BbIpa0OTKM MUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOUEHHS B )KU3Hb COLIMYMA, IPOJODKEHUS 00pa30BaHMsl B pa3IMYHbIX 00JIacTsX,
HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHEM.

CocraBisromuMu mpeaMera «XuMHUs» SIBISIOTCS 0a30Bble Kypehl — «Opraauyeckas XxuMus» u «OOMmas 1 HeopraHuYecKass XUMUs»,
OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HaHUM IO HEOpPraHMYecKou xumuu (c
BKJIIOYEHHWEM 3HAaHMHA W3 oOlied XUMHMM) M OpraHuyeckod xumuu. DopMUpOBaHHE JAaHHOM CHCTEMBbl 3HAHUM NPU H3YYEHUH INpeaMeTa
o0OecnieunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOI000pa3Hsl BEIIECTB HA OCHOBE OOLIUX MMOHATHI, 3aKOHOB U TEOPUM XUMHUH.

Crpykrypa conepxkanusi KypcoB — «Opranndeckast xumusi» 1 «OOmIast 1 HeopraHudeckas XUMHs» cOpMHUpOBaHa B IpOrpaMMme 10
XMMHHU Ha OCHOBE CHUCTEMHOT'0 IMOAX0/1a K M3y4EeHHI0 yueOHOro MaTepualia 1 00ycloBlIeHa HCTOPHUECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OINpPEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKON XMMHUHU BELIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIIACCMYECKON TEOPUH
CTPOEHHSI OpraHMYECKHX COCJAMHEHUM, a TaKkK€ Ha YPOBHE CTEPEOXMMHUYECKHUX U D3JIEKTPOHHBIX IPEICTaBICHUM O CTPOCHUU BEILECTB.
Caenenust 00 U3yyaeMbIX B Kypce BEIIECTBAX JAl0TCS B Pa3BUTHUU — OT YIJIEBOJOPOJIOB J0 CIOXKHBIX OMOJIOTUYECKH aKTUBHBIX coenHeHui. B
Kypce OpraHM4YecKOW XUMHH TMOJy4aloT pa3BUTHE CHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS IepBOHAYAIbHbIE
NpPECTaBICHUS O XUMHUYECKOW CBS3M, KIACCU(HUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOEHUS, O

XUMHYECKON PEaAKIUU.



[Tog HOBBIM yTiIOM 3peHHsI B mpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTPUBACTCS M3YYCHHBIM HA YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHUs TEOPETHUECKUH MaTepuan U (HaKTOJIOTHYECKHE CBEICHHS O BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mass ¥ HeopraHWyecKas XHMHs» OOYy4YalOUIUMCS TMPEAOCTABISIETCS BO3MOXXHOCTH OCO3HATh 3HAYCHHE MEPHOIMYECKOTO 3aKOHA C
00IIETeOPETUUECKUX U METO0JIOTMYECKUX TTO3UITUH, TITy0Ke MOHATh HUCTOPHYECKOE M3MEHEeHHE (PYHKITUI ATOTO 3aKOHA — OT 0000Iaromei 10
OOBSCHSIONIEH U TPOTHO3UPYIOIIICH.

Enunas cucrema 3HaHMM O BaXKHEWIMX BEIIECTBAX, MX COCTaBE, CTPOCHHHM, CBOMCTBAaX M NPUMEHEHHH, a TAKKE O XUMUUYECKUX
peaKIusaX, X CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs AomnoiHseTcs B Kypcax 10 m 11 kiaccoB aieMEeHTaMH COAEpKaHUS, UMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIATHOW XapakTep. OTHU 3HAHHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aHMMOCBSI3M XHMHUU C JIPYTMMH HayKaMH,
packpbIBalOT €€ poJib B MO3HABATEIBHON M MPAKTUYECKOW AESITETbHOCTH YENOBEKAa, CIIOCOOCTBYIOT BOCIHTAHHUIO YBAXKEHUS K IPOIECCY
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTHUECCKUX MPUIIOKEHUI XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYMMBIX TPOOJIEMaX, CBSA3aHHBIX C XMMHEH, KPUTHYCCKH OCMBICITHBATh HH(POPMAIMIO W MPUMEHSTH €€ JJIs MOTIOTHCHMS 3HAHUMA, PEIICHUS
MHTEIJIEKTYadbHBIX U OKCIIEPUMEHTANIBHBIX HCCIEI0BaTENbCKUX 3a7a4. B 11enom conepkanue yueOHOTo mpeaMera « XUMHs TaHHOTO YPOBHS
W3YYEHHUS OPUEHTHPOBAHO Ha (OPMUPOBAHKE Y 00YUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUsS puiocoCckux uaeH, Takux Kak:
MaTepHaJIbHOE €IWHCTBO HEOPTraHWYECKOTO0 M OPTaHMYeCKOro MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB WX COCTAaBOM M CTPOCHHUEM,
MMO3HABAEMOCTh MPUPOJHBIX SBIEHUU MYTEM DKCIIEPUMEHTAa W PEIICHHs] MPOTUBOPEUYMM MEXKIYy HOBBIMH (PAaKTaMH M TEOPETHUYECKUMU
MPEINOCHUIKAMHU, OCO3HAHUE POJM XUMHU B PELICHUH IKOJIOTUYECKUX MpoOJeM, a Takxke MpodiieM cOepexeHHs] YHEPreTUUECKUX PECYpPCOB,
CBIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MAaTEPUAJIOB.

B mnane pemeHus 3amad BOCTUTAHUS, PAa3BUTHSA W CONMAIM3AIMU OOYYAIOIMIMXCS TMPHHATHIE MPOTPAMMOM MO XUMHHU MOIXOJBI K
OTIPENICTICHUIO COJIEP’)KaHUsI W TOCTPOCHMS MpeaMeTa MpeaycMaTpuBalOT (GOPMHUPOBAHUE YHUBEPCAIBHBIX yUEOHBIX IEHCTBUN, WMEIOIIHNX
0a30Boe 3HAUCHUE IS PA3JIMYHBIX BUIOB ACSITEIHLHOCTU: PEIICHUs MpoOIeM, TOMCKa, aHaIn3a U 00paboTKu HHPOPMAITH, HEOOXOAUMBIX /IS
MPUOOPETEHUS OIBITAa MPAKTUIECKON U HCCIEA0BATEIHCKON IEATENHHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUH XUMUH.

B mpakTuke npenomaBaHus XUMHUHA KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHusi, TaK M Ha YPOBHE CPEAHETO OOIIET0 00pa3oBaHUs,

IIPU OTPEEeNIEHUU COACPKATETbHON XapaKTePUCTUKH LieJel N3yYeHUs ImpeaMeTa HallpaBIeHUEM MEePBOCTENEHHON 3HAYMMOCTH TPaJWLMOHHO



npu3Haércst JOpMUPOBAHUE OCHOB XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKON JeSATEIbHOCTH YeJIOBeKa U
KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C METONYECKON TOUKU 3PEHMSI TAKOM MOJIXOJ] K ONPEAEICHUIO LIeJIeH N3y4eHUs IpeaMeTa

SABJISICTCS BIIOJIHE OIIPAaBJaHHBIM.

HEJA U3YYEHUS YYEBHOI'O IIPEIMETA «XUMMUWS»

CornacHo JaHHOH TOUYKE 3pEHHUS TTIAaBHBIMU LIESIMUA U3YUSHHS ITpeaMeTa « XuMus» Ha 6a3oBoM ypoBae (10 —11 ki1.) sBasitoTcs:

e (GopMHpPOBAaHHE CHUCTEMbl XMMMUYECKMX 3HAHMHA Kak BaKHEHIIEH COCTABIAIOLIEH €CTeCTBEHHO-HAYYHOM KApTHHBI MUpPA, B OCHOBE
KOTOPOH JIe)KaT KIFOUYEBbIe MOHATHA, (yHIaMEHTAIbHbIE 3aKOHBI U TEOPHH XMMHH, OCBOCHHE S13bIKa HAYKH, YCBOCHHE M TIOHUMAHUE CYIIHOCTH
JOCTYIHBIX 00001IEHUH MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOpUEH UX pa3BUTHS U CTAHOBIICHUS;

e (QopMHpOBaHME M Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MO3HAHUS BEMIECTB U XMMHUYECKHUX PEAKIUiH, HEOOXOIUMBIX IS
npuoOpeTeHusl YMEHMIH OpUEHTHPOBATHCS B MMpE BELIECTB U XMMMYECKHX SIBJICHUH, MMEIOLIMX MECTO B NPHUPOJE, B MPAKTUYECKOH U
MIOBCEITHEBHOM JKN3HY;

® pa3BUTHE YMEHUH M CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHHMEM M OOBSCHEHHMEM XHMHUYECKOTO SKCIEpPUMEHTa,
coOJIr0/IeHHEM TIPaBUII O€3011acHOr0 OOpaIlleHuUs C BEIIECTBAMH.

Hapsiny ¢ »Tum, coxepkarenbHas XapaKTepUCTHKA IeJled M 3aJad W3y4eHHs IpeaMeTa B IMporpaMMe MO XUMHHM YTOYHEHa U
CKOPpPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMH B CUCTEME CpeAHero obuiero odpasoanus. CeroiHsa B NPeNnojaBaHUU XUMHH B
OonblIeil creneHW OTAAETCS MPEeNNoYTeHHE MPAKTUYECKOH KOMIIOHEHTE COJepXaHHUi OOydeHUs, OpPHEHTHUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHHKA 00111€00pa3oBaTeIbHON OpraHu3alliy, BIaICI0Iero He HabopoM 3HaHUi, a (PYHKIIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCOOaMHU
Y YMEHUSIMHU aKTUBHOTO MOJYYeHUs 3HAHUHM U MPUMEHEHHUS UX B pEaIbHOM JKU3HM JUISI pEIIeHUs TPAKTUYECKUX 3ajau.

B cBs3u ¢ 3TUM NpU U3y4YEHUHU IIpeMeTa « XUMUsS» TOMHUHHUPYIOIlee 3HaYeHHE MPUOOPETAIOT TaKUe LEeNH U 3a]]auH, KaK:

ajanTanus oO0y4aroIuxcs K YCIOBUSM TUHAMUYHO Pa3BHUBAIOLIETOCS MHpa, (HOpMUPOBAHHE MHTEUIEKTYaIbHO PA3BUTOW JIMYHOCTH,
TOTOBOHM K CaMOOOpa30BaHMIO, COTPYIHHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX,

CBA3aHHBIX C BCIICCTBAMHU U UX IIPUMCHCHUCM,



dbopmupoBaHue y 00yJaIONIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETEHIIHIA), IMEIOIINX YHUBEPCAIBHOE 3HAYCHUE JIJISl PA3IIMIHBIX
BUJIOB JICATEIHHOCTH: pEIICHUs NnpoOJieM, TOWCKa, aHanu3a W 00paboTku wuHOpMammMu, HEOOXOTUMBIX MJII MPUOOPETEHUS OIbITa
NESTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MMO3HAHWM XWMHH, a TaKXe JJs OIECHKH C IMO3UIUK IKOJOTHMYECKON Oe30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE T[I03HABATEIBHBIX HHTEPECOB, WHTCIUICKTYadbHBIX M TBOPYECKUX CHOCOOHOCTEH OOydYarommxcs: CHocoOHOCTH
CaMOCTOSITENILHO MPUOOPETaTh HOBBIC 3HAHUS MO XUMHUH B COOTBETCTBUU C JKU3HCHHBIMH IOTPEOHOCTSMHU, UCIOIH30BaTh COBPEMCHHBIC
WH(OPMAIMOHHBIC TEXHOJIOTUH JJIs IOMCKA U aHAIHM3a YIeOHOW M HAyYHO-TIOMYJIIPHON HH(OPMAIIUK XUMHUYECKOTO COJCPIKAHUS;

dbopMHUpoBaHHE W pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHBHOIO W JIOTHYECKOI'O MBINUICHUS, HAOJFOJATEIIbHOCTH, COOPaAHHOCTH,
AKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOMMBI, B YACTHOCTH, IPU TUIAHUPOBAHUHU M MIPOBEIACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIUTAHHE y 00yJaIOIMUXCS YOSIKKIEHHOCTH B TYMAHUCTUICCKOW HANIPABIICHHOCTH XMMHH, €€ BAKHOW POJIM B PEIICHUU TII00ATBHBIX
po0JIeM PalMOHAILHOTO MTPUPOJIOTIOIL30BAHUS, TOTIOTHCHHS YHEPTETHUECKUX PECYPCOB M COXPAHCHHS TIPUPOTHOTO PABHOBECHS, OCO3HAHUS
HEOOXOUMOCTH OEPEKHOTO OTHOILIEHUS K TIPUPOJIE U CBOEMY 3J0POBbIO, a TAKXKe MPUOOPETEHHSI OTbITa UCIIOIH30BAHUS OTYyYEHHBIX 3HAHUHN

JJId IIPUHATHUS TPAMOTHBIX peIJ_IeHI/Iﬁ B CUTYyallUAX, CBA3AHHBIX C XUMHWYCCKUMU SABJICHUSAMU.

MECTO YYEBHOTI' O IIPEJIMETA «XUMMUSI» B YUEBHOM IIJIAHE

B yuebGHOM mumaHe cpemHero oOmiero oOpa3oBaHMs MpeaMeT «XHUMHs» 0a30BOTO YPOBHSA BXOJUT B COCTaB MpPEIMETHOW oOmacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

OO111ee ynCiio YacoB, OTBEAEHHBIX JJI U3yUEHHS] XMMHH, Ha 6a30BOM YpOBHE CpeJHEro o0Iiero oopa3zoBaHusl, COCTaBIsAET 68 yacoB: B

10 kmacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemio).



COJEP)KAHUE OBYYEHUA

OBLIASA N HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBBI XUMHUH

XUMHYECKUH 2JIeMEeHT. AToM. SIapo aToma, M30TOIBI. DJEKTPOHHAS 000JI0YKa. DHEPreTUYECKUE YPOBHH, MOTYPOBHU. ATOMHBIE
opburany, S-, p-, d- anemenTbl. OCOOCHHOCTH pacHpeeNICHUs HIEKTPOHOB 110 OPOUTANISIM B aTOMaX 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHasi KOH(UTYpaLus aTOMOB.

[lepuoanueckuii 3akoH u [lepumoauueckas cucrema xumuueckux aneMeHToB [[. M. MenneneeBa. CBsi3b MepHOJUYECKOIO 3aKOHA U
[Tepuognueckoii cucreMbl XuMuyeckux aneMmeHToB JI. M. MeHpneneeBa ¢ COBpPEMEHHOW TeOpHUEH CTPOCHMS AaTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHYECKHUX 3JIEMEHTOB M 00Opa3yeMbIX MMU IPOCTBIX M CIIOKHBIX BELIECTB IO IpyMNNaM M IepuojgaM. 3HAYeHHE
NEPUOANYECKOI0 3aKOHA B Pa3BUTHHU HAYKU.

CrpoeHue BelecTBa. XUMU4ecKas CBsI3b. BuJibl XUMUUECKOM CBSA3M (KOBAJIEHTHAs! HETIOJISIPHAS U MOJSpHAs, MOHHAs, METAJIIMYECKast).
MexaHu3Mbl 00pa3oBaHMs KOBAJEHTHOM XMMHYECKOH CBsi3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHbIN). Bomopoanas cBsa3p. BajgeHTHOCTS.
DneKTpOOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTAIIUYECKUX PEHIETOK.
3aBUCHMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIIMYECKON PEIIETKH.

ITonsaTtue o nucnepcHbIX cucremax. MicTUHHBIE U KOJUIOMIHBIE PacTBOPHI. MaccoBas 10J1s BEIIECTBA B PacTBOPE.

Knaccudukanus HeopraHuueckux coequHeHud. HomeHkiaTypa HeopraHM4YecKHX BellecTB. | eHeTndeckas CBA3b HEOPTaHMUYECKHX
BEIIECTB, MPUHAJIEKAIINX K Pa3IMYHbIM KJIaccaM.

Xumunyeckas peakuus. Knaccudukanus XUMUYeCKUX pPeakiUil B HEOPraHMYECKON U OpraHnyYecKor XMMHUH. 3aKOH COXPAHEHUS MacChl
BELIECTB, 3aKOH COXPAHEHMsI U IIPEBPALLEHUS SHEPTUN ITPU XUMUUECKHUX PEAKIIMSIX.

CKopocTh peakiuy, e€ 3aBUCUMOCTb OT Pa3MUYHbIX (hakTopoB. OOpaTUMble peakluu. XuMHueckoe papHoBecue. MaKkTopbl, BIUSIONINE

Ha COCTOsIHME XuMH4Yeckoro paBHosecus. [Ipuanun Jle [larense.



Onekrponutrdeckas auccormaiusi. CuibHbIe M ciabble A7eKkTposuThl. Cpela BOIHBIX PACTBOPOB BEIIECTB: KHUCHAs, HEHTpasibHAs,
IesI0yHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

DKCIEepUMEHTAIBHBIC METO/Ibl M3YUYCHHsI BEIIECTB U MX MPEBPAIICHUN: JeMOHCTpanus Taosmi «lleproaudeckas cucteMa XUMHYIECKUX
anementoB JI. M. MeHneneeBa», HM3ydeHHE MOJEICH KPUCTAUIMUECKHX PEMIETOK, HAOIIOJEHWE W ONHMCAaHUE JAEMOHCTPAIlMOHHBIX |
71a00paTOPHBIX OMNBITOB (pa3jioKEHHWE MEPOKCHAA BOJOpPOJa B MPUCYTCTBUU KaTaau3aropa, OINpPEIeNieHHE Cpellbl pacTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIIBHOTO UHIAMKATOPA, PEAKIIMU HOHHOTO 0OMEHa), MPOBEJACHUE MPAKTUUECKONU paboThl «BiusHue pa3nuuHbiX (GaKTOPOB Ha
CKOPOCTb XUMHYECKON PEaAKIIUN.

Pacuérnrbie 3amaun.

Pacuérel o ypaBHEHUSAM XUMHUYECKHUX PEAKIHMi, B TOM YHCIIE TEPMOXUMHUYECKHUE PACUETHI, PACUETHl C HMCIOJb30BAHUEM ITOHSTHSI
«MaccoBasi J0JIs1 BEIIECTBAY.

Heoprannyeckasi Xumus

Hemerannbl. Ilonoxenne nHemetamnoB B Ilepumonnueckoit cucreme xumuyeckux snemeHToB JI. M. MenpeneeBa u 0coOeHHOCTH
cTpoeHust aToMOB. PU3MUECKHE CBOMCTBA HEMETAUIOB. AJUTOTPOIHS HEMETAILIOB (Ha MpUMeEpe KUCIIOPO/a, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOICTBa BaKHEHIIMX HEMETalIoB (TaJloreHoB, cephl, a3oTa, Qocdopa, yriepoga M KpeMHHS) U HX COEAMHEHUU
(OKCHIOB, KUCIIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHHIA ).

[IpuMeHeHne Ba)KHEUILIUX HEMETANIOB U UX COETUHEHUH.

Mertamnel. [lonoxxenne metamnoB B Ilepuogudeckoit cucteme xummuueckux sinemeHToB J[. M. MenneneeBa. OcoOEHHOCTH CTPOCHHUS
AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. OOmme ¢usudeckne cBoicTBa MeTauioB. CIUlaBpl METAIOB. DJIEKTPOXUMHYECKUN PSI
HaIpsKEHUN METaJIOB.

XUMHUYECKUE CBOMCTBA BXXHEHIIMX METAIUIOB (HATPUM, Kalduil, KaJbLIM, MarHuil, aJlOMHHHMI, IUHK, XpOM, JK€JI€30, MEIb) U HUX
COCTUHEHUN.

O6mwme crmocoOb! morydeHus: MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHHUKE.



DKCrepUMEHTAIbHbIE METOJbl M3YyYEHHUS BEIIECTB M HMX IpEBpallleHUui: HU3ydeHHe KOJUIEKUUU «MeTauibl W CIUIaBbl», 00pasloB
HEMETAJUIOB, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4, HAO0ICHUE U OMMCaHUE IEMOHCTPAIMOHHBIX U JaOOPAaTOPHBIX OMBITOB (B3aUMOICH CTBHE
TUAPOKCH/IA ATFOMUHUS C pAaCTBOPaAMU KUCIIOT U 1IEJI0Yed, KaueCTBEHHbIEC PEaKLUU Ha KATHOHBI METAJLIIOB).

Pacuérnebie 3anaun.

Pacuérbl macchl BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOIO U3 YYaCTBYIOIIHMX B
peaKIu BEUIECTB, pacu€Thl Macchl (00bEMA, KOJMYECTBA BELIECTBA) IPOYKTOB PEAKIIMU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XUMHUA U )KU3Hb

Ponb xumun B o0ecrie4eHUH IKOJIOTUYECKOM, IHEPreTUYECKON U MUIIEeBON 0e30MacHOCTH, pa3BUTUU MeAULIUHEL. [IoHITHE 0 HAayYHBIX
METO/1aX MMO3HAHMS BEIIECTB U XUMHUECKUX PEaKIUil.

[Ipencrasnenus: 00 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBIIIUIEHHOTO MOJTYyYEHUs BAXKHEUIIIUX BEIIECTB.

UYenoBek B MUpPE BEIIECTB M MATEPUATIOB: BAXXHEUIINE CTPOUTEIbHBIE MAaTepUajbl, KOHCTPYKIIMOHHBIE MaTepUajbl, KPaCKH, CTEKIIO,
KepaMHKa, MaTepHalibl 1715 2IEKTPOHUKH, HAHOMATEePHUAIIbl, OpPraHUYECKHE U MUHEPATbHbIE yI0OpEHUS.

XuMHUsT W 3/I0pOBbE 4YeNOBEKa: IMpaBWJIa HCIIOJNBb30BAHMS JIEKAPCTBEHHBIX TMIPErapaTroB, MpaBHiia OE30MacHOTO HCIOJIb30BaHUS
npenapaToB OBITOBONM XUMHUU B MTOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanusi MeXnpeaIMETHBIX CBS3€H MpuU HM3YYeHHH OOIIed W HeopraHudeckol XxuMuu B 11 Kiacce ocyliecTBIsieTCS depes
UCIIONIb30BaHUE KaK OOIUX eCTECTBEHHO-HAYyYHBIX MOHATUN, TaK WM TOHSATHH, SBISIONUXCS CHUCTEMHBIMU MJIS OTIEIBbHBIX TMPEAMETOB
€CTECTBEHHO-HAYyYHOI'O [IUKJIA.

OO6mme ecTecTBeHHO-HAYYHBIC TTOHSATHUS: HAYYHBIA (DAKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAJN3, CHUHTE3, KiacCu(HUKaIs, MepruoInIHOCTb,
HaOII0/IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAaHUE, H3MEPEHUE, SIBIICHHUE.

®duznka: Marepus, SHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPT €TUUECKUI
YPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBa, (PU3NUECKHe BEIMUMHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buonorus: knerka, opraHusM, sKocucTeMa, ouocdepa, MaKpo- ¥ MUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.



I'eorpacdus: MuHepabl, FOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMBbIE, TOTINBO, PECYPCHI.
TexHONMOruA: XUMHUYECKass MPOMBIIUICHHOCTh, METAJUIYpPTusi, MPOU3BOJCTBO CTPOUTENIBHBIX MATEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE
MPOM3BOJICTBO, THINEBAass MPOMBIIIJICHHOCTh, (apMaleBTUYecKass TMPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IPEmapaTos,

IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, SJICKTPOHHAA IMMPOMBIIIJICHHOCTE, HAHOTCXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU

JIMYHOCTHBIE PE3YJIBTATHI

OdI'OC COO ycranaBauBaeT TpeOOBaHUSA K pPe3yJibTaTaM OCBOCHHUS OOYYAIOUIMMHUCS IPOTrpamMM CpeaHero oOmiero oOpa3oBaHHs
(IMYHOCTHBIM, METAIlpeIMETHBIM U IMpeAMETHbIM). HayuHo-MeToau4yeckoil OCHOBOM Ui pa3paOOTKH IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus ABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM € CHUCTEMHO-JEATEIBHOCTHBIM MOJXOAO0OM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS IpeameTra «XUMHs» Ha
YPOBHE CpeHero 001Iero 00pa3oBaHus BBIICICHBI CIEAYIONIUE COCTABIISIIOIIHE:

OCO3HaHHE OOYYAIOIIUMHCS POCCHUICKON Tpa)kIaHCKOW MIESHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEIHHOCTU U
CaMOONPEIEICHUIO;

HaJIMuMe MOTUBALIUU K O0YYEHHIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKICHHUIM TUYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUUYECKUX TPaAULIMi 6a30BOH
HAyKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTh OOYyYarolUMXCsl PYKOBOJCTBOBATbCSI B CBOEHM J1€ATENBHOCTH II€HHOCTHO-CMBICIOBBIMH YCTaHOBKaMH,
IPUCYIIMMHU LEITOCTHOW CUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4YMe MPaBOCO3HAHUS SKOJOTHYECKON KYJIbTYpPhI M CIIOCOOHOCTH CTaBUThH M€ M CTPOUTH KU3HEHHBIC MJIaHbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHMS MpeAMeTa «XUMHUS» JIOCTHTAlOTCAd B €AUHCTBE Y4eOHOM W BOCIHUTATENBHOW ACSITETHHOCTH B
COOTBETCTBUHM C I'YMaHUCTHUYECKUMHM, COIMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€ajaMH POCCHIICKOTO TpakIlaHCKOTO
oOuiecTBa, MPUHATHIMUA B OOIIECTBE HOPMaMU U IpaBUJIaMHU MOBEIEHHUS, CIOCOOCTBYIOUIMMH MPOIECCaM CaMOIO3HAaHMs, CaMOPa3BUTHS U
HpPaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 0OYUYaIOLIUXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpEAMeTa «XHUMHUS» OTpaxaroT c(HOpPMHUPOBAHHOCTH OMBITA MO3HABATENLHOM W MPAKTHYECKON

JACATCIIBHOCTH 06yqa}onmx0ﬂ 110 pajIn3an NPHUHATHIX B 06HI€CTBG HGHHOCTeﬁ, B TOM YHCJIC B HaCTH:



1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIHOHHBIX MPaB U 0053aHHOCTEH, YBAXKCHHS K 3aKOHY U MPABOIIOPAIKY;

MMpEACTABJICHUA O COUAJIBHBIX HOPMAX U IMpaBUJIaX MCKINYHOCTHBIX OTHOILICHUU B KOJIJICKTHUBCE,

TOTOBHOCTU K COBMECTHON TBOPYECKOM JIEATEIBHOCTH MPHU CO3/1aHUU YYEOHBIX MPOEKTOB, PEIICHUH YUeOHbIX U O3HABATENIbHBIX 33/a4,
BBIIIOJIHEHUH XUMHUYECKHUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI IPYTUX MPU aHATU3€ Pa3IMYHbIX BUIOB Y4E€OHOM
JesATEeIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacCJIeIUI0 OTEYECTBEHHOW XUMUU;

YBaXXCHUA K IMPOLECCCY TBOPUYCCTBA B oOJtactu TCOPHUU U NPAKTUICCKOI'0 IMPUMCHCHUA XUMHUH, OCO3HAHUA TOI'0, YTO JOCTMIKCHUSA HAYKH
€CTb PE3YJIbTAT AJIUTCIIbHBIX Ha6JHOI[eHI/II71, KPOIIOTJIMBBIX SKCIICPUMCHTAJIbHBIX ITIOMCKOB, ITIOCTOSAHHOT'O TPpyAa y‘-IéHI)IX " IIPAKTUKOB;

WHTEpeca U 03HaBaTeIbHBIX MOTHBOB B MOJYYSHUH H MOCIEIYIOIIEM aHAIU3e HHPOPMAIIUHU O MEPEAOBhIX JOCTHKEHHUSIX COBPEMEHHOM
OTEUYECTBEHHOW XMMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPAaBCTBCHHOI'O CO3HAHUS, STHYCCKOI'O IMMOBEACHU,

CIIOCOOHOCTH OLIEHHWBATh CUTYallWW, CBA3aHHBIE C XUMUYECKUMU SBICHUSMH, U MPUHUMATh OCO3HAHHBIC PEIICHHUs, OPUEHTUPYICH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLCHHUBATH CBOE IMMOBEACHUE U IMOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ HPABCTBCHHLBIX W MPABOBBIX HOPM W OCO3HAHUC
MOCJIEACTBHI 3TUX MOCTYIIKOB;

4) popMupOBaAHMSA KYJIbTYPHI 310POBbS:

MOHUMAHUS [IEHHOCTEH 3A0pPOBOTO M 0€30macHOro odpasza KU3HU, HEOOXOJAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
bu3nYECKOMY U IICUXUYECKOMY 37]0POBbBIO;

coOJTI0IeHUsI PaBHIT 0€30MTaCHOTO OOpaIICHUS C BEIIECTBAMHU B OBITY, TOBCEAHEBHOM KM3HU U B TPYJIOBOM ESITEIBHOCTH;



MMOHUMAaHUS IEHHOCTH MPaBUJI UHANBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOTO MOBEIEHUS B CUTYALUSIX, YTPOXKAIOLIUX 3[0POBBIO U
JKU3HU JTIIOICH;

OCO3HaHUS MOCJIEICTBUM U HETIPUSATHUS BPEJIHBIX MPUBBIYCK (YIIOTPEOIEHUS aJIKOTr0Jisi, HAPKOTUKOB, KYPeHHUSI);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEI0BATEIbCKONW NESATEIBHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPUECKOM M APYrux
BUJIaX JCSITEIbHOCTH;

YCTAaHOBKH HAa aKTUBHOE y4aCTHE B PEIICHUH MPAKTUYESCKUX 3a]1a4 COLUATBLHON HANPABICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY U3YUYECHUIO Mpodeccuil pa3iuyHOro poja, B TOM YMCJIE Ha OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHUU 1O
XUMUH;

YBaXXEHUS K TPYAY, JIOIIM TPpYyJa U pe3yJibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHAMBHUAYAIBHON TPACKTOPHH 00pa30BaHUs, Oyaymied mpodeccuu U peau3anud COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEH 00111IecTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS:

AKOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOMICHUS K TIPUPO/IC, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HHU HA 3eMIIE;

MMOHUMAaHUS TJIO0ATBHOTO XapaKTepa JKOJIOTHYECKUX MpOOJieM, BIUSHUS HYKOHOMHUYECKHX TMPOIECCOB HA COCTOSIHUE TPUPOJAHOU U
COLIMAJIBHOU CPEIbL;

OCO3HaHUs HEOOXOUMOCTH UCTIOIB30BaHUS JOCTIKEHUN XUMUH IS PEIIEHUS] BOMPOCOB PAIIHOHAIBHOTO MTPUPOIOTIOIH30BaAHUS;

AKTUBHOTO HEMPUATHS ICHCTBUN, MPUHOCSIINX BpPEJ OKPYKAIOIIECH MPUPOIHON Cpejie, YMEHHUS MPOTHO3UPOBATH HEOIArONpHUsSTHHIE
9KOJIOTUYECKHE TMOCTEACTBUS MPEANPUHUMAEMBIX JCHCTBUN U TIPEIOTBpAIIaTh UX;

HaJU4Usl Pa3BUTOrO SKOJIOTMUYECKOTO MBIIIJIEHUS, SKOJIOTUUECKOU KYJIbTYpPbl, ONBITA AESITEIbHOCTU SKOJOTHYECKOW HANpPaBICHHOCTH,
YMEHHsI PYKOBOJICTBOBAThCS MMH B TIO3HABATENbHOW, KOMMYHHKATUBHOW M COIMAILHOW MPAKTUKE, CIHOCOOHOCTH M YMEHHUS aKTHBHO

MPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;



7) HEHHOCTH HAYYHOI0 MTO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTHUKH;

MOHUMAaHMs CHeUU(UKA XUMHH KaK HAyKH, OCO3HaHMSA €€ posid B (POPMUPOBAHMU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUN
LIEJIOCTHOTO MPEICTABICHUsS 00 OKpY’KarolleM MHpe Kak O €AMHCTBE NMPHPOJbl U UYEIOBEKAa, B IMO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobJIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOKIEHHOCTH B OCOOON 3HAYMMOCTH XHMHUH JUI COBPEMEHHOW LMBUIM3ALMU: B €€ T'YMaHMCTUYECKOW HANpaBICHHOCTH U BaXKHOU
pOJIM B CO3JJaHUU HOBOM 0a3bl MaTepuaibHOW KYJbTYpbI, PELIEHUH IN100aJIbHBIX MPOOJIEM yCTONYMBOIO pa3BUTHS YEIOBEUYECTBA — ChIPHEBOM,
JHEpPreTU4ecKoil, MUIIEeBOM M SKOJIOTMYEecKOM Oe30lacHOCTH, B Pa3BUTUM MEIULMHBI, OOECHEeYeHHM YCIOBMH YCIEUIHOIO Tpylda H
9KOJIOTUYECKH KOM(POPTHOM KU3HHU KaKIO0r0 YjeHa O0IecTBa;

€CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH: IOHUMAHUS CYIIIHOCTH METO/OB [T0O3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HaYyKaX, CIIOCOOHOCTHU
MCIIOJIb30BaTh NOJy4yaeMble 3HAHUS JUIsSl aHAJIN3a U OOBSICHEHUS SBJICHUN OKPY)KAIOIEro MUpPA U MPOUCXOAUIMX B HEM U3MEHEHUH, YMEHUS
JienaTb 0OOCHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE Hay4HbIX ()aKTOB M UMEIOIIMXCS JAHHBIX C LEJIbIO MOTYUYEeHHUs JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSATENBHO UCIIOIb30BaTh XMMUYECKHE 3HAHUS [T PELIeHUs TPOOJIeM B pealbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO M MCCIIEJOBATENBCKOM ACSITEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUHN 110 XUMUU
B COOTBETCTBHH C )KMU3HEHHBIMU MOTPEOHOCTIIMH;

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

METANPEIMETHBIE PE3YJIbTATbBI
MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS YU€OHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus BKIIOYAOT:
3HaYMMble U1 (HOPMUPOBAHMS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIMILIMHAPHBIE (MEXIIpEIMETHbIe) OOIIeHAayYHbIEe MOHSATHS,

OoTpaxXaromue nCJIOCTHOCTD Hay‘IHOfI KapTUHBI MHUpa U cneumi)m(y MCTOJAO0B ITO3HAHUA, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HayKaxX (MaTepI/ISI,



BEILIECTBO, 3HEPrus, sBJICHME, MPOLECC, CHUCTEeMa, Hay4HbIM (akT, NMPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIEJO0BaHHE,
HaOJr0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCaJbHbIE y4deOHBbIe MeicTBUS (TO3HABaTelbHbIE, KOMMYHHMKATHBHBIC, DPETYJSTHBHBIC), oOecrmeuynBaromue (opMHUpOBaHHE
(YHKLIMOHAIBHON IPaMOTHOCTHU M COLIMATIbHON KOMIETEHIIMH 00yUaroIuXCs;

CIIOCOOHOCTh O0Y4YarOLIUXCs HCIOJIb30BaTh OCBOECHHBIE MEXIUCLUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUA W YHUBEpPCAJIbHBIE
yueOHbIe IeMCTBUS B IIO3HABATEIILHON U COIIMATILHOM MPAKTHKE.

MertanpeamMeTHble pe3yibTaThl OTPAXKAIOT OBJIQJACHUE YHHUBEPCAIbHBIMU YYEOHBIMH I103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U
PETYJIATUBHBIMU IEHCTBUSMU.

OgByajeHne YHMBEPCAJIbHBIMH Y4€OHBIMH IIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JIOrHYeCKHeE AeiiCTBUS:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONIPEAEIATh LENHU JEATENBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM HUX JOCTHIKEHHS, COOTHOCUTBH PE3YJIbTAaThl AEATEIBHOCTU C
IIOCTaBJIEHHBIMHU LIENSIMY;

WCIOJIb30BaTh IIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBILIUIEHUS — BBIIEIATh XapaKTEpHbIE MPU3HAKY MOHATHI U YCTaHABIINBATh
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS 17151 OOBSICHEHUSI OTAEIbHBIX (PaKTOB U SBJICHUI;

BbIOMPATh OCHOBAHUS ¥ KPUTEPUH JUIs KIIaCCU(DUKALIMU BEILIECTB U XUMHUYECKUX PEaKIIHA;

YCTaHABIMBAaTh IPUUYNHHO-CJIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMU SIBICHUSMY;

CTPOUTH JIOTUYECKUE pacCyKIACHHs (MHIAYKTUBHbBIC, JI€AYKTHBHBIC, 10 AHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBIEHUSX, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUECHHUS;

NPUMEHSATh B TPOLIECCEe IMO3HAHMSA, HCIOJIb3yeMble B XMMHHM CHMBOJIMYECKHE (3HAKOBBIE) MOJENU, NMPEoOpa3oBBIBATh MOEIbHBIE
NpECTaBICHNUS — XUMUYECKUH 3HaK (CMMBOJ) 3JI€MEHTa, XMMUYecKas (popMysa, ypaBHEHHE XUMHUECKONW PEaKIMU — MPU peleHHH y4eOHBIX
MO3HABATENbHBIX U TMPAKTUYECKUX 3a/lay, MPUMEHSATh HA3BaHHBIE MOJIENbHbIE MPEJICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX MPHU3HAKOB

HN3Yy4aCMBIX BCHICCTB U XUMHYCCKUX peaKuan.



2) 0a3oBblIe HCCJIeA0BaTEIbCKHE HeHCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHIA;

(dbopMynIHpOBaTh LENH M 33a/la4d HMCCIIEJOBAHUS, MCIIOIb30BAaTh MOCTABJICHHBIE U CAMOCTOSATENBHO CPOPMYIMPOBAHHBIE BOMPOCHI B
Ka4eCTBE MHCTPYMEHTA IO3HAHMS M OCHOBBI JUIsl ()OPMUPOBAHUS THUIIOTE3bI IO POBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIAJICTh HABBIKAMHM CAMOCTOSITEIBHOTO IIIAHUPOBAHUS M TPOBEACHHS YUYCHHMYECKHX OSKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS
HaOJI0aTh 32 XOJIOM IPOIecca, CaMOCTOSITEIbHO MPOTHO3MPOBATH €r0 Pe3yibTar, (POpMYIHpPOBaTh OO0OOIIECHHS W BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICAOBAHMS, COCTABISITH 000OCHOBAHHBIN OTUYET O MPOJENaHHOH padoTe;

NpUOOpPETaTh OMNBIT YYCHWYECKOH MCCIICAOBATEIBCKOW M IMPOCKTHOH JESTENbHOCTH, IPOSBISATH CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSATEIFHOMY TIOMCKY METOIOB PEIICHHS IPAKTHYECKUX 33/1a4, IPUMEHEHHIO Pa3JIMUYHBbIX METOJIOB TO3HAHMS.

3) padora ¢ nunopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MHPOPMALUHU (HAYYHO-TIOMYJISIPHAS JTUTEPaTypa XUMHUECKOTO COAEP)KaHUs, CIPaBOYHBIC
nocoOusi, pecypcsl MHTepHeTa), aHAIM3MPOBaTh MHGOPMALMIO PA3IMYHBIX BUAOB U (OPM MNpenCTaBICHUS, KPUTHUECKH OILICHUBATh €&
JIOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTb;

(GbopMyIHpOBaTH 3amPOCHl M TMPUMEHATH PA3JUYHBIE METOABI MPU TIOUCKE M OTOOpe MH(POpPMALUHU, HEOOXOAMMOM IS BBITTIOJHEHUS
y4eOHBIX 3a7a4 ONMpPeeEHHOTO THIIA;

IpUOOPETaTh ONBIT UCIIOJIb30BAaHMS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (POpPMY MpPEACTaBICHUS UHPOPMALMHU (CXEMBI, Tpa(UKH, AUarpamMMbl, TaOJIHUIIbI, PUCYHKH U
ApyrHe);

WCTIOJB30BaTh HAYYHBIM S3BIK B KAadyecTBE CpeIcTBAa TpU paboTe ¢ XUMHYECKOW WH(OpMAIMel: MPUMEHSATh MEXIIPEIMETHbIC
(pusnueckue 1 MaTeMaTHUECKUE) 3HAKU U CUMBOJIBL, (POPMYIIbI, a00OpeBHATYpBl, HOMEHKIATYPY;

HUCIIOJIB30BaTh U HpeOGPaSOBLIBaTL 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATISITHOCTH.



OBJ1ajleHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1€CTBHSIME:

3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAae€MOH TEMBbl B XOJi€ JHajiora W/WIN JUCKYCCHH, BBICKA3bIBaTh WJEH, (POPMYITUPOBATH CBOU
MMPEAJIOKCHUA OTHOCUTCIIBHO BBIITOJTHCHUA HpeI[J’IO)KeHHOfI 3agda4u,

BBICTYIIATh C TMPE3CHTAIMEH pe3yJIbTaTOB I03HABATEIBHOW JEATEIBHOCTH, IMOJYYCHHBIX CaMOCTOSTEIbHO HIJIM COBMECTHO CO
CBEPCTHUKAMH TPH BBIMTOJHEHHH XHMHYECKOTO JKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEIOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,
peanm3anyu y4eOHOTO MPOeKTa U (HOPMYIHPOBATH BHIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX HCCICIOBAHUN MYyTEM COTJIACOBAHUS MO3UIUN B
X0J1e OOCYKIACHHSI 1 0OMEHAa MHEHUSIMHU.

Ogaajienne YHUBEPCAIBLHBIMH PEeryJssTHBHBIMU e CTBUSIMU:

CaMOCTOSTEIILHO TUIAHKPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO ICSITEIbHOCTD, ONPEAEIss e€ e U 3a/1a4d, KOHTPOJIHUPOBAThH
U 110 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH IMPEAJIaraeMblil alrOpUTM JISHCTBUI MPHU BBIOJHEHUN YUCOHBIX W HCCIIEIOBATEIBCKUX 3ajad,
BBIOMpAaTh Hanbosee F3PPEKTUBHBIN CIIOCOO UX PEIICHHS C YIETOM MOTyYSHHSI HOBBIX 3HAHUI O BEIIECTBAX M XMMHUYECKHUX PEaKIUIX;

OCYHICCTBIIATE CAMOKOHTPOJIb CBOEM AeATeIbHOCTH Ha OCHOBE CaMOaHaIn3a U CAaMOOIICHKH.

MHNPEAMETHBIE PE3YJbTATbBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O0mas 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKON COCTABJISAIOLIEH €CTECTBEHHO-HAyYHON KapTUHBI MUPA, POJIM XUMHUH B IMO3HAHUU
SIBJICHUH TPUPOBI, B (POPMUPOBAHUM MBIIUIEHUS U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIHOHAJIBHONM IPaMOTHOCTH, HEOOXOAUMOW JJsl pelIeHus
MPAKTUYECKHX 3a7[a4 U SKOJOTUYECKH 0OOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 37I0POBbIO M PUPOJHOMN Cpee;

BJIa/ICHHE CUCTEMOM XMMHMUYECKUX 3HAaHUN, KOTOpask BKIIOYAET: OCHOBOIIOJAraoINe MOHATUS (XUMHUUECKUN 3JIEMEHT, aTOM, U30TOII, S-,
p-, d- 3JeKTpOHHBIE OPOUTATIH ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIH 00BbEM, BaJIGHTHOCTB, SJIEKTPOOTPUIIATEILHOCTD, CTEIICHb OKUCIICHHS,
XUMHYecKas CBsA3b (KOBaJICHTHAs, HOHHAsI, METAJUINYECKas, BOJOPOHAS), KPUCTAIUIMUECKas! PeIIETKA, TUIIBI XUMUYECKUX PEaKIHid, pacTBoOp,
JEKTPOJIUTBI, HEAIEKTPOJUTHI, DJIEKTPOJUTHYECKAs AUCCOLUAINS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XHUMHUYECKOW pEaKIHH,

XUMHUYECKOE PABHOBECHE); TCOPUU M 3aKOHBI (TEOPHS AJIEKTPOJUTUUYECKON IuccoIumaluu, nepuoanueckuii 3akon J1. M. Menneneesa, 3akoH



COXPAHEHUSI MacChl BEIECTB, 3aKOH COXPAaHEHUS U MPEBPAIlCHUsS dHEPIHU MPU XUMUYECKHX PEaKlMsX), 3aKOHOMEPHOCTH, CUMBOIMYECKUN
SI3BIK  XMMHH, MHPOBO33PCHUCCKHE 3HAHUS, JIeKAIIUEe B OCHOBE IMOHUMAHUS MPUYUHHOCTH ¥ CUCTEMHOCTH XHMHYECKUX SIBIICHUM,
(dakToJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTABE, MOJYYCHHH M O€30MaCHOM MCTOJIh30BAHUN BOKHEHIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

chOpPMUPOBAHHOCTh YMEHUH BBIBISTH XapaKTepHble MPU3HAKU T[OHSATHI, YCTaHABIMBAaTh WX B3aWMOCBS3b, HCIOJB30BATh
COOTBETCTBYIOIINE TIOHATHS IIPH OMUCAHUH HEOPTraHNYECKHUX BEIIECTB U UX MPEBPAICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOJIH30BATh XUMUYCCKYIO CUMBOJIMKY JUISl COCTaBIEHUS (DOPMYIT BEIIECTB M yPAaBHEHUH XUMHYCCKHX
peakuii, cucremarnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX HEOPraHWYECKUX BeUIecTB (yrapHbId ras,
YIJIEKUCIIBIN Ta3, aMMHUaK, raméHasi U3BeCTh, HeraniéHas U3BeCTb, MUThEBAs COJA, MUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHHUH OMPEACIATh BAJCHTHOCTh M CTEIICHb OKUCICHHS XHMHUYECKHX JJIEMEHTOB B COCIMHEHUSX Pa3TUIHOTO
COCTaBa, BUJI XUMUYCCKOW CBS3HM (KOBAJICHTHAS, MOHHAS, MCTAJUIMYECKAs, BOJOPOJHAS) B COCIUHEHUSX, THI KPUCTAIUTMYECKON PEIIETKU
KOHKPETHOTO BEIECTBa (aTOMHas, MOJEKYIspHas, HOHHas, MeTalIMuecKas), XapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHHMYECKUX
COE€IUHEHMI;

c(OPMUPOBAHHOCTh YMCHHI YyCTAaHABJIMBATh MPHHAICKHOCTh HEOPTaHMUYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEICICHHOMY
KJIaCCy/TpyNIe COeAMHECHMI (TIPOCTHIC BEIIECTBA — METAJUTBI M HEMETAJUTbI, OKCHIBI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIC THIPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpblBaTh CMBICT Tepuoanueckoro 3akona JI. WM. MenngeneeBa u J1€MOHCTPUPOBATH €ro
CUCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO M POTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh YJICKTPOHHOE CTPOCHUE aTOMOB XMMHUUYECKHX d1eMeHTOB 1—4 nepuoaoB Ilepuognaeckoit
cUCTeMBbI XuMHUYecKuX 31eMenToB JI. 1. MenaeneeBa, uCnoab3ys MOHATHS «S-, P-, d-3JI€KTPOHHBIE OPOUTAIHNY, «IHEPTETUUECKHE YPOBHHY,
OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKUX DSJEMEHTOB M WX COEAMHEHHWU MO TepuoiaMm u TpymmaMm llepuoamueckoit

CHCTEMBI XUMHYECKHX 31eMeHTOB /. 1. MeHaeneeBa;



c(OpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHWE TI'E€HETHUYECKOM CBSI3M MEXKJAY HEOPraHMYECKMMHU BEIECTBAMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;

c(hOpMUPOBAHHOCTh YMEHHSI KJIACCUPHUIMPOBATH XUMHUUECKHE PEAKIUU MO Pa3TUYHbIM MPU3HAKAM (YHCIY U COCTaBy pearupyroimux
BEIIECTB, TEIUIOBOMY 3 ()EKTY peakiiu, U3MEHEHUIO CTENEHE OKUCICHHSI 3JIEMEHTOB, OOPaTUMOCTH peaKliy, YIacTHUIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUH COCTAaBIIATH YPAaBHEHHS PEAKIUi Ppa3IMYHBIX THUIIOB, MOJHBIC M COKpAIIEHHBIE YPaBHEHUS PEAKIUN
MOHHOT'O 0OMEHA, YUUTbIBAs yCIOBHUSI, IIPH KOTOPBIX 3TH PEAKLIUU UAYT /10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUThH PEAKIMU, TOJITBEPKIAIONINE KAaueCTBEHHBIM COCTAaB Pa3jIMYHbIX HEOPraHUYECKUX BEIIECTB,
pacno3HaBaTh OINBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH pPACKPBIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMHA IMOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOI0 OajlaHCa 3TUX PeaKLUid;

c(hOpMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEeaKIMK OT Pa3iNuHbIX (PaKTOPOB; XapaKTEp CMEIICHUs
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETo Bo3neicTBus (mpuHiun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTb XUMHUYECKHE IPOIIECCHI, JIeXKAlle B OCHOBE IMPOMBIIIJIEHHOIO MOJIyY€HUS CEpHOM
KHCJIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh MPEJICTABICHUN 00 OOIMIMX HAyYHBIX IPUHILIUIAX U 3KOJOTHYECKUX MPOOIeMax XUMHUUECKOTO
IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYUCIICHUS C UCIOJIb30BAHUEM MOHSATHS «MaccoBasi IOJIs BEIIECTBA B PACTBOPE», 0O BEMHBIX
OTHONICHUH ra30B MPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00bEMA ra30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MU 00BbEMY
OJIHOTO M3 YYacCTBYIOIIMX B PEAKI[MH BEIIECTB, TEIUIOBOTO 3 deKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHHs MacChl BEIIECTB, IPEBPALLIEHUS 1
COXpaHEHHUsI SHEPTUH;

c(OPMHPOBAHHOCTh YMEHHUI COOMIOAATh MpaBUia IMOJB30BAHHUS XUMHUECKOW MOCYNOW M 1a00paTOpHBIM 00OpYIOBaHHMEM, a TaK¥Ke

ImpaBujia 06pa111eH1/1$1 C BEIECTBAMU B COOTBECTCTBHUU C MHCTPYKIHUAMU I1O BBIITOJTHCHHIO Ha6opaTopHr,1x XUMHUYCCKUX OIIBITOB,



c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBHIIOIHATH XUMUUYECKUN HKCIIEPUMEHT (pa3liockeHHe MEePOKCHIa BOJIOPOAa B IPUCYTCTBUU
KaTaJln3aTropa, ONpEeAENICHHE CPeIbl PACTBOPOB BEIIECTB C IMOMOINBIO YHMBEPCAJIBHOTO WHAMKATOPA, BIUSHUE pa3IMYHBIX (PAKTOpPOB Ha
CKOpPOCTh XMMHUYECKOH peakiiy, peakllid HOHHOrO OOMEHa, KaueCTBEHHbIC PeaKkIui Ha Cynb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOH
aMMOHHUSI, PeIlieHUe IKCIEPUMEHTANbHbIX 3a/1a4 110 TeMaM «MeTaiisl» u «HemeTanisl») B COOTBETCTBUU € IPABHIIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUU C BElIeCTBaMU U JabOpaTOpHBIM 000pYyI0BaHUEM, MPEACTABIATh PE3YyIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (hopMe 3arucu
YPaBHEHHI COOTBETCTBYIOIIUX PEaKUU 1 (HOPMYyTUPOBATh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHATM3UPOBATH XMMUYECKYIO HH(OPMAIIHIO, ITOJTy4aeMYyI0 U3 pa3HBIX UCTOYHUKOB (CpelCcTBa
MaccoBOM KOMMYHUKaluu, THTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MPaBHJIa SKOJIOTHYECKH I€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOU AESITEILHOCTH B
LEJSIX COXPAaHEHUs CBOEro 370pPOBbsl U OKPY)KAIOIIEH NPUPOJHOW Cpeibl, OCO3HaBaThb OMACHOCTh BO3JEHUCTBUSI HA JKUBHIE OpPraHU3MBI
onpeenEéHHBIX BELECTB, TOHUMas cMblca nokazatesns [1JIK, noscHaTs Ha npuMepax crocoObl YMEHBUICHUS U MIPEIOTBPALLEHUS UX BPEIHOTO

BO3/ICHCTBUSA Ha OpTraHu3M YCJIOBCKA,



TEMATHYECKOE INTAHUPOBAHHUE

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (UU(poBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

Crtpoenue BemniecTBa. MHOrooopasue

Poccuiickas anexkTpoHHas mkoia

1.1 BeLIeCTE 4 https://resh.edu.ru bubnmroreka IIOK
H https://m.edsoo.ru/7f41837c
Crpoenue atomos. [lepuonnueckuit .
Poccuiickas 31eKTpOHHAs IIKOJIa
3aKkoH U [lepuoauueckas cuctema
1.2 xuMITeCKiX sementos JL, 1 3 https://resh.edu.ru bubnmroreka IIOK
T https://m.edso0.ru/7f41837¢c
MenaeneeBa
Poccuiickas 37eKTpOHHAs IIKOJIa
1.3 XUMHUECKUE PEAKIHU 6 https://resh.edu.ru budauroreka [JOK
https://m.edsoo.ru/7f41837c
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumust
Poccuiickas 3neKTpoOHHAs IIIKOJIA
2.1 MerTaiis 6 https://resh.edu.ru bubmmorexa IIOK
https://m.edsoo.ru/7f41837c
Poccuiickas anexkTpoHHas mKoia
2.2 Hewmeramis 9 https://resh.edu.ru bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
Poccuiickas 31eKTpOHHAS KO
CBsI3b HEOPTAHUYECKUX U
2.3 ODIAHIICCKIX BOLLCCTE 2 https://resh.edu.ru bubamroreka IIOK
P . https://m.edso0.ru/7f41837c
Hroro no pazneny 17



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c

Pa3zgen 3. XuMus " 'KU3HL

Poccuiickas aneKkTpoHHas mKoJia

3.1 XHUMHUS U )KU3Hb 4 https://resh.edu.ru buommoreka [IOK
https://m.edso0.ru/7f41837c
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34



https://resh.edu.ru/
https://m.edsoo.ru/7f41837c

INOYPOYHOE IIVTAHUPOBAHUE

Ne i/

Tema ypoka

TexHuka 6e300aCHOCTHA B KaOMHETE XUMUAU. XAMUYECKUI
3JeMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaIisi aTOMOB

KoanyecTBo 4acosB

Bcero

Jara nzydyenus

04.09 — 08.09.2023

[Iepnoanueckuii 3axoH u Ilepuoanueckas cucrema
xuMmudeckux 3neMeHToB . 1. Menaeneesa, ux cBsi3b C
COBPEMEHHOI TeOpUEN CTPOCHMS AaTOMOB

11.09 - 15.09.2023

BaKOHOMepHOCTI/I M3MEHEHHS CBOMCTB XUMHYECCKHUX 3JICMCHTOB
U MX COEJIMHEHUH 110 TpyMIaM U nepuoaam. 3HaueHue
MNEPpUOANYCCKOro 3aKoHa U CUCTEMbI XUMHWYCCKUX 3JICMCHTOB
J.1. MenneneeBa B pa3BUTUN HAyKU

18.09 —22.09.2023

Crpoenue BeriecTBa. XMMHUECKasi CBsI3b, €€ BUJIbl; MEXaHU3MBbI
o0pa3oBaHMs KOBaJIEHTHOM cBsA3U. BosoponHas cBs3b

BanentHoCTb. 9J'IeKTp00TpI/II_[aTeJ'ILHOCTB. CrerneHb OKUCICHUS.
BemectBa MOJICKYJIIPHOT'O U HEMOJICKYIISIPHOT'O CTPOCHUA

25.09 —29.09.2023

25.09 —29.09.2023

ITousTie o AUCIICPCHBIX CUCTEMAX. Uctnnunie u KOJIJIOUAHBIC
pactBopbl. MaccoBasi 10Jisl BEIIECTBA B paCTBOpPE

Knaccugukaius 1 HoMeHKIaTypa HEOpraHUYECKHX
coenuHeHul. ['eHeTHuecKkas cBA3b HEOPraHUYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

Knaccudukanus XuMHYeCKUX peakinii B HEOPTaHUUECKOM U
OpraHWYECKOM XMMUU. 3aKOH COXPAHEHHS MacChl BEIIECTB;
3aKOH COXPAHEHHMS U NIPEBPALLEHUS YJHEPTUN IIPH XUMUYECKUX
peaKIHIX

CkopocTb peakiuu. OOpaTuMble peakiui. X UMHYECKOe
paBHOBeECHE

02.10 - 06.10.2023

09.10 - 13.10.2023

16.10 — 20.10.2023

23.10 - 27.10.2023

10

[TpakTrueckas padota Ne 1. «BnustHue pa3nudHbix pakTopoB

06.11 -10.11.2023




Ha CKOPOCTb XUMHYICCKOMN peakuuun»

:‘)J'ICKTpOJ'II/ITI/ILICCKaH Jucconuanus. Ilonsarue o BOIOPOJHOM

11 nokazarene (PH) pactBopa. Peakiuu nonnoro oomeHa. 13.11-17.11.2023
lMupponu3 opraHMYecKUX ¥ HEOPraHMYECKUX BEIIECTB
OKHUCIIUTEIIFHO-BOCCTAaHOBUTEIIbHBIC peakuuu. [loHsaTHE 00

12 pedit 20.11 - 24.11.2023
3JICKTPOJIN3E PACIIJIABOB U PACTBOPOB COJICH
KonTponbnas padorta no pazaeny «TeopeTndeckne 0CHOBBI

13 P P PasACILy «1€oP 27.11 - 01.12.2023
XHAMHH
Mertauibl, ux noyoxenue B [lepuoguueckoii cucreme

14 xuMHuIeckux deMeHToB [[. M. MenaeneeBa 1 0COOCHHOCTH 04.12 — 08.12.2023
cTpoenust aroMoB. O0mre (hu3nyecKre CBOMCTBA METAIIIOB
Cu1aBel METAIUIOB. DIICKTPOXUMUYCCKHUM Pl HANPSKCHUI

15 P P HATP 11.12 - 15.12.2023
METAaJLJIOB
XHUMHUYECKHE CBOMCTBA BAXKHECHIIINX METAJIIOB (HATPHUM, KaJTHH,

16 . . . (v P 18.12 — 22.12.2023
KaJIbIIMA, MarHui, aTIOMAHANA) U UX COSTUHEHUI

17 XUMHYeCcKue CBOWCTBA XpoMa, MEN U UX COSAUHEHUN 25.12 —29.12.2023

18 XHUMHUYecKre CBOMCTBA IIMHKA, KeJle3a U MX COeTUHEHHI 09.01 - 12.01.2024
IIpakTrueckas padota Ne 2. "Pemienne 3KCIiepuMeHTATbHBIX

19 P P : P 15.01. - 19.01.2024
3aj1a4 1o Teme «MeTasab»
Hewmertannsl, nx nonoxkenue B [lepuoanueckoit cucreme

20 XuUMHYecKuX daeMeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH 22.01 - 26.01.2024
CTPOCHHS aTOMOB
®dusnyeckue CBOMNCTBAa HEMETAIOB. AJUIOTPOIHS HEMETAIIJIOB

21 P 29.01 - 02.02.2024
(Ha mpuMepe Kuciaoposa, cepsl, hocdopa u yriaeposaa)

22 XHMHYECKHE CBOWCTBA IaJIOT€HOB, CEPBl U UX COETMHEHUN 05.02 — 09.02.2024

23 XuMHUECKHe CBOICTBA a30Ta, pocodpa 1 X COeTUHEHUN 12.02 - 16.02.2024

24 XUMHYECKUE CBOMCTBA yIiepo/ia, KPEMHHUS U UX COCTMHECHUN 19.02 — 22.02.2024




25 [IpumeHeHne BaKHENIINX HEMETAIUIOB U UX COEIMHEHUI 1 26.02 — 01.03.2024
O06o0011eHre U cucTeMaTu3alys 3HaHUH 110 TeMe

26 «Hemeramibly. BerunciaeHus no ypaBHEHUSAM XUMUYECKUX 1 04.03 — 07.03.2024
PEAKLUHI U TEPMOXUMHUYECKUE PACUETHI

97 [IpakTnueckas '1')a60Ta No 3."<<PCIHCHI/IG AKCIEPUMEHTAIbHbBIX 1 11.03 _ 15.03.2024
3a7a4 o Teme "Hemerambl"»

28 KonTponbHas pabora no temam «Metamis» u «Hemeramib» 1 18.03 — 22.03.2024

29 Heopranuueckue u opranndyeckue kuciotsl. Heopranuueckue 1 03.04 — 05.04.2024
¥ OpPraHHMYECKUE OCHOBAHHSI
AmboTepHble HEOPraHUYECKUE U OPraHNYECKHE COSAMHEHUS.

30 ['eneTnveckas CBSI3b HEOPraHUYECKUX U OPraHUYCCKUX 1 08.04 — 12.04.2024
BEIIIECTB

31 Pons XI/IMIjIJI/I B 00€CII€YEeHNH IKOJIOTUYECKOM, IHEPreTUUECKOI 1 15.04 — 19.04.2024
U TUIIEBOH 0€30MacHOCTH, Pa3BUTHH MEIUIITHBI

32 [IpencraBnenus 06 o6mux HaqumxvanHanax 1 99 04 — 26.04.2024
MPOMBIIIJICHHOTO TTOTYYeHHS BAKHEHIITNX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB 06.05 — 08.05.2024

34 XuMHS ¥ 3J0pOBbE YEIIOBEKA 13.05 - 17.05.2024

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AkuronepHoe o6mecTtBo «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJ1s1 YYUTEJIA

1. M.H.AdanaceeBa. Paboune nporpammel npeameTHast auaus xumust 10-11 knaccsl. [Ipocsemenue;
2. A\M. CumoHnoBa. [lnaraoctuueckue TecThl o xumud A 10-11 knaccos;

3. Pamenxuit A.M. Xumus. 10—11 knaccel. JJugaktuueckuii matepuan.2015;

4. T'apa H.H., I'abpyceBa H.1. Xumusa. 10—11 knaccel. 3aJja4HUK C «ITOMOITHUKOM);

5. Xumus. 10 -11 knacc. BuneonemoncTpanuu

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccwuiickas anekTponHas mkoia https://resh.edu.ru

bu6nmoreka [{OK https://m.edsoo.ru/7f41837c



https://resh.edu.ru/
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