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MNOACHUTEJIbHAS 3AIINCKA

OCHOBY OJX0/I0B K pa3paboTke mpuMepHoi padoueii mporpammbl COO 1Mo XUMHH, K OTIPEICTICHUIO
obmieil crparernd OOy4eHHUs, BOCHHTAHUS U PA3BUTUS OOYHYAIOUIMXCS CPEICTBAMHM y4yeOHOro mpeaMmera
«Xumusi» ais 10—11 xiraccoB Ha 6a30BOM ypOBHE COCTaBUWIM KOHIENTyanbHbIe nonoxenus PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIEJIEH, COIepKaHHMsI, PE3YJIbTaTOB 00yUeHHS U TPEOOBAHUH K YPOBHIO MTOTOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBMM ¢ NMaHHBIMH TIOJIOXKCHHSMHU IpuMepHas pabouas mnporpamma COO (6a30BbIit
YpOBEHB): YCTaHABIMBAET 00s3areiabHOE (MHBAPUAHTHOE) MpPEIMETHOE COJEp)KaHHe, OIpeeser
KOJMYECTBEHHbIE M KayeCTBEHHbIE €ro XapaKTepUCTUKU Ha KaXJOM OJTale U3y4eHUs MpeaMera,
[pelycMaTpUBaeT MPUHIIMUIIBI CTPYKTYPUPOBAHUS COIEPXKAHUA U PacIIpeIeNICHUs ero Mo KiiaccaM, OCHOBHBIM
paszenaMm M TeMaM Kypca; NaéT MpUMEpHOEe pacipeesieHHe Y4eOHBIX YacoB 10 TEMAaTHYECKUM pa3JienaM,
PEKOMEHIYET IPUMEPHYIO ITOCIEA0BATEIBHOCTD U3YUEHHS OT/IEIbHBIX TEM Kypca C yUETOM MEXIIPEAMETHBIX
Y BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO mpoIecca, BO3pacTHRIX ocoOeHHOCTel ywammxcs 10—11
KJIacCOB; JAa€T METOJUYECKYI0 HHTEPIIPETALMIO LENed H3ydyeHHus INpeAMeTa Ha YpPOBHE: COBPEMEHHBIX
MIPUOPHUTETOB B CUCTEME CPEHEro 0o0IIero oopa3oBanus, CoAepKaTeIbHON XapaKTEPUCTUKU TUIAHUPYEMBIX
pE3yNbTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMbl CpeAHEero oO0IIero o0pa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEILHON AESITETbHOCTH
y4EHUKa [0 OCBOEHUIO cojep)kaHus npeamera. [lo Bcem Ha3BaHHBIM MO3UIIUAM B MpOrpamMme cOOII0/IeHa
peeMCTBEHHOCTH ¢ [IpumMepHoit pabouei mporpaMmMoi OCHOBHOTO O0IIETro 00pa3oBaHus 10 XUMUH (17151 8—
9 kiaccoB 00pa3oBaTENbHBIX OpraHu3aliii, 0a30BbIid YPOBEHBD).

JlanHast mporpamma sIBJIIETCS OPUEHTUPOM I COCTABJIEHUSI pabOUUX MPOTrpamMm, aBTOPbl KOTOPBIX
MOTYT MPEAJIOKUTh CBOM MOAXOJM K CTPYKTYPUPOBAHMIO M MOCIEAOBATEIbHOCTH H3y4eHHUS Y4eOHOro
Marepuaia, a TakkKe CBOE BHIACHHE OTHOCUTEIHHO BO3MOXKHOCTH BhIOOpa BapHWaTHBHOM COCTaBJISIONIEH
COJIEp>KaHus IpeaMeTa TOMOTHUTENBHO K 0053aTeNbHON (MHBApUAHTHON) YAaCTH €T0 COACPIKAHMUS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITPEJIMETA

Xumuyeckoe o0pa3zoBaHHE, IMOJIy4aeMO€ BBIYCKHUKAMU CpEI-HEW LIKOJIbI, SIBISIETCS HEOThEeMIIEMOMN
4acThI0 UX 00pa30BaHHOCTH. OHO CIYKUT 3aBEpIIAIOLIMM ITAllOM peau3alii Ha COOTBETCTBYIOLIEM €MY
0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX IIEJIOCTHON CUCTEME XMMHMUYECKOTro oOpa3zoBaHUs. JTU
LIEHHOCTH KacaroTcs MO3HAaHHUs 3aKOHOB MPHUPOJbI, (OPMHUPOBAHUS MHUPOBO33pEHHS M OOIIEH KYIbTYpHI
YeJloBeKa, a TaKXKe AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO M MPHUPOAHOHN cpere.
Peanusyercs xumudeckoe o0Opa3oBaHHME YYalIUXCsS CpPEAHEN IIKOJIbI CPEeACTBAMU y4eOHOro MpeaMmera
«XUMHS», COIep)KaHUE U MOCTPOCHHE KOTOPOIO OIpeNeseHbl B MPOrpaMMe ¢ yYETOM CHEeUU(PUKU HAayKu
XMMUH, € 3HAaUE€HUS B MO3HAHUU MPHUPOJIBI U B MAaTEpHAIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1enel ¥ MPUHIIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSTHIUE CUCTEMBI CPEIHETO 00111ero 00pa3zoBaHus
B Poccuiickoit @enepannu. Tak, Hanpumep, npyu GOPMUPOBAHUU COJIEPKAHUS MpeaAMeTa «XUMUS YUTEHBI
CJIeyIOIMe TIOJIOKEHUS O crienu(pUKe U 3HAYeHUH HayKH XUMUU:

XUMHS KaK 3JIEMEHT CHCTEMBbI €CTECTBEHHBIX HAayK UTpaeT 0coOyio posib B COBPEMEHHOM LIMBUIM3AIINY, B
CO3/IaHMM HOBOM 0a3bl MarepualbHOM KyinbTyphl. OHa BHOCHT CBOMl BKiIaJa B (GOpMUPOBaHUE
palMoOHATBFHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHUE IIEJIOCTHOTO MPEACTaBICHUs 00 OKPYXKaloIeM MUpE
KaKk O €IUHCTBE NPUPOJBI M 4YeIOBeKa, KOTopoe (GOopMUPYETCS B XUMHUH Ha OCHOBE IOHHUMaHUS
BELIECTBEHHOI'O COCTaBa OKPY’KAIOLIETO MUPA, OCO3HAHMS B3aUMOCBS3U MEXAY CTPOCHHUEM BEIIECTB, X
CBOWCTBaMM U BO3MOXKHBIMH 00J1aCTAMHU IPUMEHEHHUSL.

TecHO B3aMMOAEHCTBYSl C APYTMMH €CTECTBEHHBIMM HAayKaMHU, XHMHsS CTaja HEOTHEMJIEMOW 4YacTbiO
MHUPOBOH KYJIbTYpPbl, HEOOXOJUMBIM YCIOBHUEM YCIEIIHOTO TPyJAa MU JKU3HU KaKAOro wieHa oOlIecTBa.
CoBpeMeHHas XMMUs KaK HayKa CO3U1aTelbHasl, KaK HayKa BBICOKMX TEXHOJIOTUH HAIIpaBJIEHA HA PELLIEHUE
JI00ANTBHBIX MTPOOJIEM YCTOMYUBOTO PA3BUTHS UEIIOBEUECTBA — CHIPbEBOM, YHEPIETHUECKOM, MUIIEBOM,
HKOJIOTHYECKOM 0€30MacCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTtBumM ¢ obmumu nensmu u npuHnunamu COO coxepkanme mpeamera «Xumus» (10—11
KJ1acchl, 0a30BbIi YPOBEHb U3YUEHUS) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOLIEKYIbTYPHYIO ITOJATOTOBKY



O0yJarolMxcsi, HEOOXOOUMYI0 MM Ui BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEHUIHOTO
BKJIIOYEHUS B JKU3Hb COLMYMA, NPOJOJDKEHUs OOpa3oBaHUS B Pa3IUYHBIX OONACTAX, HE CBSI3aHHBIX
HEINOCPEACTBEHHO C XUMUEH.

CocrapisroliuMu npeamera «XuMus» sSBisoTcs 6a3zoBble Kypebl — «Opranuyeckast xumus» u «O0mas
Y HEOpraHWYecKas XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPYKaHHUS KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOi
HayK{: CUCT€Ma 3HAaHMHM 110 HEOPraHWYeCKOM XUMHMU (C BKJIIOYCHMEM 3HAaHMM K3 oOumed XuMuu) u
opranudeckoil xumuu. @opMupoBaHue JTaHHONW CHUCTEMbI 3HAHWH NMPH U3YYCHHH MpeaMeTa 00ecTedrBaeT
BO3MOYKHOCTh PACCMOTPEHUSI BCEI0 MHOI000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHITUMN, 3aKOHOB U TEOPHi
XUMUH.

CrpykTypa conepxaHus KypcoB — «OpraHuyeckass xumus» U «OOmas U HeopraHudeckas XUMHs»
copMupoBaHa B NporpaMMe Ha OCHOBE CHUCTEMHOIO IOJXOJa K H3Y4YEHHIO yueOHOro MaTepHuanga u
00yCIIOBJIEHa HCTOPUUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUHN Ha ONPEEIEHHBIX TEOPETUYECKUX YPOBHSIX.
Tak, B Kypce opraHMuecKoi XMMUU BEIIECTBA pACCMATPUBAIOTCSI HA YPOBHE KJIACCUUECKON TEOPUU CTPOCHUS
OpPraHMYECKUX COCIMHEHUM, a TAKK€ Ha YPOBHE CTEPCOXHUMHYECKMX M DJIEKTPOHHBIX IPEICTABICHUN O
cTpoeHuH BelecTB. CBeneHus: 00 U3ydyaeMbIX B Kypce BELIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOIOB
710 CJOXHBIX OMOJIOTMYECKH AaKTUBHBIX COEAMHEHUH. B Kypce opraHnyeckoil XMMMHU MOJIy4arOT pa3BUTHE
cOPpMHpPOBAHHBIE B OCHOBHOW IIKOJIE TME€PBOHAYAIBHBIC TIPEACTABICHUS O XHUMHUYECKOH CBS3H,
KJ1acCU()MKALMOHHBIX IPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT X CTPOCHHUS, O XUMHUECKON
peaxkuuu.

ITon HOBBIM YIJIOM 3peHHs B MpeaMeTe «XuMUs» 0a30BOr0 YpOBHSI pacCMaTpUBAETCS M3YYEHHBIH B
OCHOBHOH IIIKOJIE TEOPETUYECKUN Marepuaid W (HaKTOJOTHYECKHE CBEICHHS O BEIIECTBAX M XUMHYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmIas ¥ HeopraHudeckas XUMMs» ydalluMcsl MpeaoCTaBiseTcs
BO3MOYKHOCTb OCO3HATh 3HAYEHUE MEPHOAMYECKOrO 3aKOHA € OOIIETEOPETUYECKMX M METOJOJOTHYECKUX
NO3ULMH, TIy0)Ke MOHATh MCTOPUYECKOE HM3MEHEeHUEe (YHKIMH 3TOro 3akoHa — OT oOoOImarouiei 1o
OOBSICHSAIONIEH U TIPOTHO3UPYIOLICH.

Enunas cucreMa 3HaHMI O Ba)KHEHIINX BEILECTBAX, MX COCTaBE, CTPOCHUH, CBOMCTBAX M NPUMEHEHUH, a
TaK)X€ 0 XUMHUYECKHX PEaKIMIX, X CYITHOCTH U 3aKOHOMEPHOCTSX NMPOTEKaHUsI JOMONHsIeTcs B Kypcax 10 u
11 kyaccoB aymeMeHTaMM COJEpPKaHUS, UMEIOUIMMH KyJbTYpPOJOTHYECKUN U MPHUKIAJHOW XapakTep. JTU
3HAHUS CHOCOOCTBYIOT NMOHUMAHHUIO B3aUMOCBSI3U XUMHUHM C JIPYIMMH HayKaMH, PacKpbIBalOT €€ poJib B
MO3HABATENbHOM M NPAKTUYECKOM [EATENbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBaXEHUS K
MIPOLIECCy TBOPYECTBA B 00JIACTH TEOPUU U NMPAKTUUYECKUX MPUIIOKEHUN XHMHUH, MIOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUEH, KPUTHUECKU
OCMBICIIMBAaTh MH(OpPMALMIO U NPUMEHATh €€ Ul MOIOJHEHUS 3HAHUN, PEleHUs UHTEIJIEKTYaJbHbIX U
HKCIEPUMEHTAIbHBIX HCCIEN0BATEIbCKUX 3a4ad. B 1esnom copaepikaHue ydeOHOro mpeamera «XHUMHUS»
JAHHOT'O YPOBHS U3y4€HUSI OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y YHAILIUXCSI MUPOBO33PEHUYECKON OCHOBBI JIJIsSI
NoHMMaHus puiaocockux uaeH, Takux Kak: MaTepHabHOE €IMHCTBO HEOPraHMYECKOro U OPraHUYeCcKOro
MuUpa, 00yCIIOBJIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOEHHUEM, II03HABAEMOCTh MPUPOTHBIX SIBICHUN
nyTéM DJKCIEpUMEHTa M pPELIeHUS NPOTUBOPEUYHMH MEXAy HOBBIMH (DaKTaMH U TEOPETHUECKHUMHU
MPENNOChUIKAMHU, OCO3HAHHWE pOJIM XUMHUHM B PEIICHWH 3KOJOTMYEeCKUX MpodieM, a Takxke MpodieM
cOepexeHHsI SHEPreTUUECKUX PECYPCOB, CHIPhs, CO3AaHUsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nnane pemenus 3agad BOCOUTaHMS, Pa3BUTUS U COLIMATIM3ALMN 00yYarOIUXCsl MPUHATHIE TPOTrPaMMOi
MOJXOABI K OIpPENEeNICHUIO COJepXKAaHUS M TOCTPOCHUS MpeaMeTa IperycMaTpuBaloT (OPMUPOBAHHUE Yy
yyUaluxcs YHUBEpCANbHBIX YUEOHBIX NEHCTBUI, MMEIOUIMX 0a30BO€ 3HAu€HUE JUIS Pa3INYHbIX BUOB
JeSITeIbHOCTH: pelleHus MpobiieM, IMOMCKa, aHauu3a M o00paboTkM HMHGOpPMAIMHM, HEOOXOIUMBIX JUIS
MPUOOpPETEHUs OMbITa MPAKTUYECKON U HCCIIEeIOBATENbCKON JESTeNIbHOCTH, 3aHUMAIOIEl Ba)KHOE MECTO B
MIO3HAHUU XUMUHU.

HEJIN U 3AJAYN U3YUYEHUSA YYEBHOI'O IPEIMETA

B mpaktuke mpenomaBaHusl XMMHUM KaK B OCHOBHOW, TaK W B CPEAHEH IIKOJE, TPH OMpeaeICHUN
coJiepKaTeIbHOW XapaKTEPUCTUKU LIeJIeH N3YUeHHs ITPEeIMETa HAaNpaBJIE€HUEM MTEPBOCTEIIEHHON 3HAUNMOCTH
TPAIUITMOHHO TPU3HAETCS (POPMUPOBAHHME OCHOB XHMMHYECKOM HAyKHM KakK O00JIACTH COBPEMEHHOTO
CCTCCTBO3HAHUA, Hp&KTH‘-ICCKOfI JCATCIIBHOCTHU YCJIOBCKA U KaK OTHOT'O N3 KOMIIOHCHTOB MI/IpOBOfI Ky.HI:TypI:I.
C MeToaN4eCcKON TOYKH 3PEHUS TAKOM MOJIX0/1 K ONMPEECTCHUIO 1IeJIeH N3yUeHUs MPeIMETa SBJISETCS BIOJIHE
OHpaBI[aHHI:IM.

CornacHo TaHHOW TOYKE 3pEHHUS IJIaBHBIMU LESIMHA U3YUEHHS MpeIMeTa « XUMUS» B CPEHEN IIKOJIE Ha



0a30BOM ypPOBHE SIBJISTFOTCSI:

(hopMHUpPOBaHKME CHCTEMBl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBIIAIONICH €CTeCTBEHHO-HAYyYHOM
KapTUHBI MHUpa, B OCHOBC KOTOpOI>'I JICKAT KIIFOYCBBIC ITIOHATHUA, Q)yHHaMeHTaHBHBIe 3aKOHBI 1 TCOPUH XUMHU,
OCBOCGHUE SI3bIKa HAYKH, YCBOGHUE M MOHUMAHHUE CYIIHOCTH JOCTYIMHBIX 00OOIIEHUI MUPOBO33PEHUYECKOTO
XapaKkTepa, O3HAKOMJICHHUEC C HCTOpHGfI HX PA3BUTHA U CTAHOBJICHUS;

dbopMUpOBaHHE U PA3BUTHE MPEICTABICHUIM O HAYYHBIX METOJaX MO3HAHMS BEIIECTB M XMUMHUYECKUX
peaKiuii, HeOOXOIUMBIX U MPHOOPETEHUsT YMEHUI OPHEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX
SIBJIGHUH, UMEIOIIHUX MECTO B MPUPO/IE, B MPAKTUUECKON U MOBCEIHEBHOM KU3HH;

Pa3sBUTHC yMCHI/Iﬁ 1 cI0CO00B ACATCIIbHOCTH, CBA3aHHBIX C Ha6JIIOI[eHI/ICM u OGT:SICHGHI/ICM XUMHUYCCKOT'O
AKCIIEPUMEHTA, COOIIOICHUEM MTPAaBHII OE30MMaCHOT0 OOPAIEHHS C BEIIECTBAMH.

Hapsiny ¢ 3tuM conepikarenbHas XapakTepUCTUKA LEJeH M 3ajady U3Y4YeHHUs MpeaMeTa B IMporpamme
YTOYHEHa M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHM MPUOPUTETAMH B CHCTEME OOIIEro CpeIHEero
obpazoBanus. CeroaHs B MpernogaBaHui XMMUHU B OOJIbILEH CTETIEHN OTAAETCS NPEANOYTEHUE TPAKTUIECKON
KOMITOHEHTE cofiepaHusi 00ydeHusi, OpUeHTUPOBAHHOI Ha MOATOTOBKY BBIITYCKHHKA LIKOJIBI, BIaICIOLIETO
HEe HA0OpOM 3HAHWW, a (YHKIMOHAIHHOW TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMCHHSIMH aKTHBHOTO
MOJIy4eHUsl 3HAHUN U PUMEHEHUS UX B PEaTbHOM KU3HU JJIsl PEeIICHUS TPAKTUYECKUX 3a/1a4.

B 5701 cBsI3M nIpu U3yYeHHUH MIpeaMeTa «XUMUs) JOMUHHUPYIOIIee 3HAUCHHE TPUOOPETAIOT TaKUE LETH U
3a/lauu, KaK:

amanTanus OOYYaloUIMXCs K YCIOBUSAM JUHAMHUYHO pa3BUBAIOIIETOCS MHUpa, (HOpMUpOBaHHE
MHTEJUIEKTYalbHO Pa3BUTOM TMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY
IMPHUHATHIO I'PAaMOTHBIX pCIHeHI/Iﬁ B KOHKPCTHBIX KM3HCHHBIX CUTyalUAX, CBA3dHHBIX C BCHICCTBAMU U HX
MIPUMEHEHHEM;

dbopMUpOBaHHE y OOYYAIOIIMXCS KITIOYCBBIX HABBIKOB (KIIIOYCBBIX KOMIICTCHIIMN), HMMEIOIINX
YHHUBEpPCAIbHOE 3HAYCHHE JUIS PA3IMYHBbIX BUJOB JIEATEIBHOCTH: pelIeHHs MpoOieM, MOKMCKa, aHaau3a U
00paboTku uHGpOpMAIMK, HEOOXOAUMBIX IJIi MPUOOPETEHUS OIbITa JAEATEILHOCTH, KOTOpas 3aHUMAaeT
BaYKHOE MECTO B IO3HAHWU XUMUH, a TAKXKE IS OLIEHKH C MO3UIIMH SKOJOTHYECKOi 0€30MacHOCTH XapaKkTepa
BIIMSIHUS BEIIECTB M XUMHUYECKHUX MPOIIECCOB HA OPTAHU3M YEJIOBEKA M IPUPOIHYIO CPEY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromxcs:
CIIOCOOHOCTH CaMOCTOSITEIBLHO HpI/IO6p€TaTI> HOBBIC 3HAHUA II0 XUMHHU B COOTBECTCTBUHN C KXU3HCHHBIMU
MOTPEOHOCTSAMH, HCIONb30BaTh COBPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJOTHH [JIsl TMOWCKAa W aHaIu3a
y4eOHOM 1 HayYHO-TTOMYJISIPHON HHPOPMAIIMH XUMUYECKOTO COJIEPIKAHNS;

dbopMUpOBaHHE ¥ pPa3BUTHE Yy OOYy4YaAIOUIMXCA AacCOIMATHBHOTO M JIOTHYECKOTO  MBIILICHUS,
Ha0II0aTENbHOCTH, COOPAHHOCTH, AKKYPaTHOCTHU, KOTOPbIE OCOOECHHO HEOOXOIWMBI, B YAaCTHOCTH, MU
MJIJAHUPOBAHUM U MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHUE Y OOYYAIOIUXCs YOSXKIEHHOCTH B TYMAHUCTUYECKON HAINPaBIEHHOCTH XUMUH, €€ BaKHOU
polu B peUIeHHH TJIOOANbHBIX MTPOOJIEM PpalMOHAIBHOTO MPUPOJONONb30BAHMS, MOMOTHEHUS
SHEPTETUUYECKUX PECYPCOB U COXPAHECHHS IPUPOTHOTO PAaBHOBECHS; OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3/IOPOBBIO, & TAK)KE MPUOOPETEHUS OIbITa MCIOIH30BAHUS MOTYICHHBIX
3HaHUHU JJIS1 IIPUHATUSA TPaMOTHBIX pemeHm‘/'I B CUTyallUsX, CBA3aHHBIX C XUMHUYCCKUMU SABJICHUAMU.

enu n 3amaun u3ydeHus mpeaMera «XUMHsH MOTYIUIU MOAPOOHYI0 METOIUYECKYI0 HHTEPIIPETALIUIO B
paznene nporpamMmsl «IlmaHupyemble pe3ynbTaThl 0CBOESHUS ITpeIMeTay, Onaroaaps yemy o0ecrnedeHo YETKoe
MPEACTABICHUE O TOM, KaKHE 3HAHUS U YMEHHUS UMEIOT MPSMOE OTHOIICHHUE K pealn3alui KOHKPETHOM 1IEIH.

MECTO YYEBHOI'O ITPEIMETA B YYEBHOM IIVTAHE

B cucreme cpennero obmiero oOpa3oBaHusi «XuUMHs», H3ydaeMas Ha 0a30BOM YypOBHE, INpH3HAHA
00s13aTeIbHBIM YY€OHBIM MPEAMETOM, BXOSIIUM B COCTaB MpeaMeTHON obnacTu «EcTecTBEeHHbIE HAYKW.
VY4ebHbIM MIaHOM Ha e€ u3ydeHue otBeneHo 70 ydeOHBIX yacoB, no 1 wacy B Hepemto B 10 u 11 xmaccax
COOTBETCTBEHHO. B TeMaTHuecKoM IJIaHMPOBAHUM YyKa3aH pe3epB y4eOHOro BpPEMEHM, KOTOpoe
peKOMEHAyeTCs s peaju3ali aBTOPCKHX IOAXOJO0B IO HCIOJb30BAaHUIO PAa3HOOOPA3HBIX (GopM
OpraHu3alyy y4eOHOro nporecca.

IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

®I'OC ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI 00YUYaIOIIMMHUCS ITPOrPaMM CPEIHETr0
ob1iero o0pa3oBaHus (JMYHOCTHBIM, METANPEIMETHBIM U MPEeaMETHbIM). HaydHo-MeToquuecKoil 0CHOBOM
IS pa3pabOTKHU TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHUS IIPOTPAMM CpPEIHEro o0IIero o0pa3oBaHus SBISETCS



CHCTEMHO-IEATEIbHOCTHRIHN ITOIXO0/I.

JJUYHOCTHBIE PE3YJIbTATbI

B cooTBeTCTBHH C CHCTEMHO-IIEATEILHOCTHBIM TIOJIX0JIOM B CTPYKTYpPE JUYHOCTHBIX PE3yJIbTATOB
OCBOGHUSI TMpenMera «XUMHS» Ha YPOBHE CpEIHEro o0O0Imero oOpa3oBaHUs BBIJACICHBI CIEAYIONIUE
COCTaBIISIOIIUE:

OCO3HAHHE OOYYAIOIIMMHCS POCCHICKOW TPaKITaHCKOW HJISHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICIICHHIO;

HaJIM4Ke MOTHUBAITUU K O0YUCHUIO;

IeJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOSKICHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH
1 UCTOPUYCCKUX TPAAMIINI 0a30BO HAYKH XHMHH,

TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCSI B CBOCH JIEATEIIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MIPUCYIIUMU IIEJIOCTHON CUCTEME XUMHUYECKOT0 00pa3oBaHMUS;

HAIMYUE TPABOCO3HAHUS DKOJIOTHUYECKON KYIbTYphl M CIIOCOOHOCTH CTaBHUTh IICIM U CTPOUTH
JKM3HEHHBIE IUIAHEL

JIM9HOCTHBIC pEe3yNbTaThl OCBOCHHS TpeaMeTa «XUMHsS» JOCTUTAITCS B SAWHCTBE Y4eOHOW M
BOCIHUTATENbHON AeaTernbHocTH OpraHu3aiiy B COOTBETCTBUU C TYMAaHUCTHYECKUMHU, COLMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU U UJ€allaMUd POCCUICKOTO TPakJaHCKOTO OO0IIeCcTBa, MPUHATHIMU B
oOmiecTBe HOpMaMu H MpaBWJIaMU TIOBEJIEHUS, CIOCOOCTBYIOIIMMU MpOIECcCaM CaMOTO3HAHUSA,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O0YYarOIINXCS.

JIM9HOCTHBIC PEe3yJbTAaThl OCBOSHUS IPEAMETa «XHUMUS» OTPAXKAIT CHOPMHPOBAHHOCTH OIBITA
MMO3HABATEIPHON W TPAKTUYCCKOW JCSITEIHLHOCTH OOYYAIOMIMXCS 10 peaIM3alliH TPUHSATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'paxaaHCcKOro BOCIMTAHUSA:

OCO3HAHUS 00YJAIOIINMUCS CBOMX KOHCTHUTYITHOHHBIX MTPaB M 00513aHHOCTEH, YBAKEHUS K 3aKOHY H
MIPABOTIOPSIIKY;

MPEJICTABICHUS O COIMATBHBIX HOPMAaX M MpaBUjIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOU TBOPUYECKOM JIeATEIHHOCTH MPHU CO3AaHUN YUEOHBIX MMPOEKTOB, PEIICHUN
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY M apTyMEHTBI JPYTUX IMPH
aHaJIM3€ Pa3IMIHbBIX BUJOB YICOHOU IEATCIIEHOCTH,

2. [TaTprOTHYIECKOTO BOCTTUTAHHS:

IIEHHOCTHOTO OTHOIIECHUS K UCTOPUICCKOMY M HAyYHOMY HACIICUI0 OTCYSCTBEHHOW XUMHUH,

YBaOXEHHSI K TMPOIIECCY TBOPYECTBA B OOJNACTH TEOPUM W MPAKTHYECKOTO TMPUMEHEHUS XHMHH,
OCO3HaHUs TOTO, YTO JOCTIDKEHUS HAYKH €CTh pe3yNbTaT [UIMTEIbHBIX HAONIOJCHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAIBHBIX MTOMCKOB, TTOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpeca U TMO3HaBaTENbHBIX MOTHBOB B TIOJYYEHHH W TIOCIEAYIOIIEM aHalu3e WH(opManuu o
MEPEIOBBIX JIOCTIKCHUSIX COBPEMEHHOW OTEUECTBCHHOW XHMHUH;

3. JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBEICHHS,

CIIOCOOHOCTH OIICHUBATh CHUTYAIlMH, CBSA3aHHBIC C XHMHYCCKUMHU SBJICHHUSIMH, W TNPUHUMATH
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHWBATh CBOE TIOBE/ICHUE U TTOCTYITKH CBOUX TOBAPHUILEH ¢ TO3UINI HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO-3HAHUE TOCIEICTBUN ITHX TOCTYIIKOB;

4. ®opMUPOBAHUS KYITBTYPHI 3J0POBBSI:

MMOHUMAaHUS IIEHHOCTEH 3/T0POBOT0 U O€30MacHOTO 00pasa KU3HU; HE0OXO0IUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOroIeHHs TIpaBuiI O€30MMacCHOT0 OOpAIIeHHS C BEIIECTBAMH B OBITY, TOBCETHEBHON KHU3HHU U B
TPYAOBOM AEATEIbHOCTH;



MOHUMAHUS IIEHHOCTH MPaBWJI MHAMBUAYAJIbHOTO M KOJUJIEKTHBHOIO O€30MacHOr0 MOBEIEHUS B
CUTYalUsIX, YIPOXKAIOIIUX 3/I0POBBIO M KM3HM JIIOJIEH; OCO3HAHUS MOCIEACTBUI U HENPUATHUS BpPETHBIX
MpUBBIYEK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KypeHHS);

5. TpyaoBoro BoCiuTaHus:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENBLCKOM NEATEIIbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPYECKOMN U IPYTrUX BUJIAX JEATEIBHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4acTHUE B PEILIEHNUU IPAKTUUECKUX 3ajjad COLIMAIbHOM HallpaBIEHHOCTH (B
paMKax CBOEro KJacca, IIKOJbI);

MHTEpeca K MPAaKTHUYECKOMY HM3yYEHUIO Mpodeccuil pa3lIuyHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAaHUHN M0 XUMHU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYIBHON TpaekTopuu oOpa3oBaHus, Oymyien
npodeccud ¥ peaau3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00I1IecTBa;

6. DKOJIOTUYECKOTO BOCIIUTAHMUSL:

9KOJIOTHYECKH 1€JIeCO00Pa3HOr0 OTHOIICHHS K IPUPO/IC, KAK UCTOYHUKY CYIIECTBOBAHUS )KU3HHU Ha
3emure;

MOHUMAaHUSA II100aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM, BIUSHUS SKOHOMHUYECKHX MTPOLIECCOB
Ha COCTOSIHHME MPUPOAHOMN U COIMAILHOM CPE/IbI;

OCO3HAaHHSA HEOOXOAMMOCTH HCHOJIb30BAaHUS JOCTHUKEHUM XHMMHUU JUIsl PELICHUS BOIPOCOB
palOHAIBHOIO IPUPOIONOIb30BAHUS;

AKTHUBHOTO HENPHUATHS JEHUCTBHM, IPUHOCSIIIMX BPEI OKPYKAKOIIEH IPUPOLHOU Cpene, yMEHUs
MIPOTrHO3UPOBATh HEOJArONMpPUITHBIE HKOJIOTMYECKUE TIOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUH H
MPe0TBPALIATh UX;

HaJU4Ms Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYphl, ONIBITA JAESTEIBHOCTH
9KOJIOTUYECKON HaIpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS MU B MTO3HABATEIIBHOW, KOMMYHHKAaTUBHOM
Y COLIMAJIbHOU MPAKTHUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO MPOTHBOCTOSATH UJICOIOTUN XeMOoGhoOuu;

7. LleHHOCTH Hay4YHOT'O ITO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOIIECTBEHHOM IPAKTHUKH;

MOHMMAaHUA CHENU(PUKNA XUMUU KaK HAyKH, OCO3HAHUS €€ poiu B (OPMHUPOBAHUU PALIMOHAIBHOTO
HAay4YHOTO MBIIUIEHUS, CO3/JaHUU LEJIOCTHOTO TPEACTaBIEHUS 00 OKpYXKarolleM MHUpE Kak O €JIMHCTBE
MPUPOABI U YEJOBEKa, B TO3HAHMM NPUPOJTHBIX 3aKOHOMEPHOCTEH W pelIeHHH TpoOJieM COXpaHeHUs
MIPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOH 3HAYUMOCTH XHMMHUHU JUII COBPEMEHHOM LMBWIM3alMU: B €&
T'YMaHUCTHYECKONH HANpPaBIEHHOCTH W BaXHOW POJH B CO3/IaHWM HOBOW 0a3bl MaTepUAIBHON KYIBTYpHI,
pelIeHrnr TJI00ANBHBIX MPOoOJieM YCTONYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, SHEPreTHUECKOH,
MUIIEBON U HKOJIOTUYECKOM O€30M1acCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CIIEYeHUH YCIOBHM YCIEITHOTO Tpy/ia
1 DKOJIOTUYECKU KOM(POPTHON KHU3HU KaXJA0Tr0 WieHa 00IIecTBa;

€CTECTBEHHO-HAYYHON TPAaMOTHOCTH: MOHUMAaHMS CYITHOCTH METOJOB MO3HAHUS, UCIIOJIb3yEMBIX B
€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIONBh30BaTh MOJydaeMble 3HAHUS JJIs aHauu3a W OOBSICHEHUS
SIBIIGHUW OKPY)KAIOIIEr0 MHpa W MPOWCXOAAIIUX B HEM H3MCHEHMI, YMEHHS Jelarh 00OCHOBAaHHBIE
3aKJIFOYEHHUsI Ha OCHOBE HAyYHBIX (AKTOB M HMMEIOIIMXCS TaHHBIX C IIENbI0 TONYYCHHS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO KCIIONb30BaTh XHWMUYECKHE 3HAHUS I pelleHus npoljieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUIX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENIbCKON e TeNIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY



MOJIy4E€HUIO HOBBIX 3HAaHUH 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU;

WHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IudHBIX chepax npodhecCHoHATBHON NeATEILHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbI

MertarnpeIMeTHbIE pe3ysbTaThl OCBOCHHS Y4eOHOro mpenMeTa «XUMHs» Ha YpPOBHE CPEIHETrO
obmiero oO0pa3oBaHUS BKIIOYAIOT: 3HAUYMMBbIE s (OPMHUPOBAHMSA MHUPOBO33PEHUS O0YYArOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIpPEIMETHbIE) OOIIEHAYYHbIE MOHSATHS, OTPAKAIOIIME IEIOCTHOCTh HAYYHOM
KapTUHBI MUpa U Cle-IM(QHUKY METOJOB IO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus,
BEIIIECTBO, HHEPTus, SIBIIEHUE, IPOILECC, CUCTEMA, HAy4HbIH ()aKT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, MCCel0BaHNe, HAOII0ACHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIp.); YHUBEpCAJIbHbIC y4eOHbIE
neiicTBus (MO3HaBaTeNbHbIE, KOMMYHHMKAaTHBHBIE, pEryJsaTHBHbIE), oOecreuuBaronmive (GopMupoBaHue
(GYHKIMOHATIBHON I'PAaMOTHOCTH U COLMAJILHOW KOMIIETEHIIMM OOy4aroIIUXCsl; CIOCOOHOCTh 00y4aromuXcCsl
HCIOJIb30BaTh OCBOCHHBIE MEKAUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHbIC yueOHbIE
JEUCTBHU B [I03HABATEIIbHOM M COLUAIIbHOM IPAKTHUKE.

MertanpenMeTHble  pe3yabTaThl  OTPAXAOT  OBJIAJCHHE  YHUBEPCAJIbHBIMH  YYEOHBIMHU
[103HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU J1€H CTBUSMHU.

OBnajieHne yHUBEPCAIbHBIMU y4E€OHBIMU [103HABATEIbHBIMU JIEHCTBUSAMU:

1. ba30BBIMU JIOTUYECKUMU JIEHCTBUAMMU:

CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OIpeNeNATh LU JIeATeNbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU MX JOCTUKEHMS, COOTHOCHUTh
pe3yJIbTaThl JESATEIILHOCTH C TOCTABJIEHHBIMU LIESIMH;

MCII0JIb30BaTh IIPU OCBOCHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BbIIEIATh XapaKTepHbIE
IPU3HAKKU MOHIATHM M yCTaHAaBIMBaTh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOLIUE IOHSATUS IS
00BSICHEHUS OTAENbHBIX (DaKTOB U SIBJICHMIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIacCU(UKALIMY BEUIECTB U XUMHUECKHUX PEaKIIHii;

YCTaHABJIMBATh NPUUNHHO-CIIEICTBEHHBIE CBA3U MEK/y N3Y4aeMbIMU SBICHUIMM;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTHUBHBIEC, ICIyKTHUBHBIE, IO AHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH BBIBOABI M 3aKIIFOYEHHUS;

IOPUMEHSATH B Ipoliecce MO3HAHMS HMCIONb3yeMble B XMMHUH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBATh MOJENBHBIE NPEACTABICHUS — XMMHMUYECKUN 3HAaK (CMMBOJI) DJIEMEHTAa, XMMHYECKas
¢dbopMyIa, ypaBHEHUE XUMUYECKOW PEAKIIMN — IPH PELICHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTHYECKUX
3a/a4, MPUMEHSATh Ha3BaHHbIE MOJIEJbHBIE IPEACTABICHUS Ui BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMHUYECKHUX PEAKIIHIA;

2. ba3oBbIMU HCCIIEA0BATEIBCKUMU AEHCTBUSIMHU:

BJIa/IETh OCHOBaMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILECTB U XUMUUYECKUX PEAKLIU;

(dbopMynupoBaTH LENN U 3aJ]a4d HUCCIIEAOBAHUS, HCIOJIb30BaTh MOCTABIEHHBIE U CAMOCTOSTENEHO
c(OpMyIHpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JJIs1 (POPMUPOBAHMSI TUTIOTE3BI
IO TPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

BJIa/IETh HABBIKAMU CAMOCTOSATEIHHOTO MJIAHUPOBAHUS U MPOBEACHUS YIEHUUECKHUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHsS HaOJI0JaTh 3a XOAOM IIpOlecca, CaMOCTOATEIbHO IPOTHO3HMPOBATH €r0
pe3ynbraTr, (QopMyaupoBaTh O0000OIIEHUS ¥ BBIBOABl OTHOCHUTENIBHO JIOCTOBEPHOCTH PE3yJbTaTOB
UCCIIEIOBaHMsI, COCTaBIATh 00OCHOBAHHBIN OTUYET O MPOJeNaHHOM padoTe;

nproOpeTaTh OMBIT YYEHHMYECKOW HCCIIEAOBATENbCKOM M MPOEKTHON MAEATENbHOCTH, MPOSBIATH
CIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB PEIICHUS TPaKTHUYECKUX 3ajad,
IIPUMEHEHHIO PA3JIMYHbIX METOI0B IIO3HAHMS;

3. [Ipuémamu paboThI ¢ HHGOPMAITHEH:

OpPUEHTUPOBAThCSI B PA3IMUYHBIX HMCTOYHUKAX HH(pOpManuu (HaydHO-NOMYJIpHAs JUTEpaTypa
XMMUYECKOIO COZAEp)KaHUs, CIpaBOYHble NocoOus, pecypcel MHTepHeTa), aHaIM3UpOBaTh MH(OPMAIMIO
pasUYHBIX BUAOB M (GOpPM  MPEICTABICHMS, KPUTUYECKH OLEHMBATh €€ JOCTOBEPHOCTb MU



HEMPOTUBOPEUNBOCTD;

dbopMynUpOBaTh 3aMpoChl U MPUMEHATh Pa3IHMYHbIE METOMbI MPU MOUCKE U 0TOOpe MHPOpMAIHH,
HE0OXOIMMOM sl BHITTOJTHEHUS! YUEOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

npuoOpeTaT OMNBIT HUCMOJNB30BaHUS WH(POPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIIOTUH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO ()OPMY MpeCTaBIeHHs HHYOpMAIK (CXeMBbl, rpaduKy,
JMarpaMMbl, TaOJIUIbI, PUCYHKH U T. 11.);

MCIIOJIb30BaTh HAyUHBIM S3bIK B KayeCTBE CPENCTBA MpH padoTe ¢ XUMUYECKOM HHpopMaiueil:
MIPUMEHATh MEXIPEIMETHbIC ((PU3NIECKHE U MAaTEMATHICCKHUE) 3HAKH M CUMBOJIBI, OPMYIIbI, a00OpeBUATYPHI,
HOMEHKJIATYpY;

HCIOJIb30BaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISIIHOCTH.

OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKATHBHBIMU JI€HCTBUAMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XTaeMOHM TEeMBl B XOJA€ JAUAIOTa W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHMPOBATH CBOW MPEJIOKEHHUS OTHOCUTEIFHO BBIMOJHEHUS TMPEII0KCHHOM
3aJ1a4y;

BBICTYNIaTh C MpE3EHTAlMedl pe3ylbTaTOB IMO3HABATEIbHOW JESITENBHOCTH, MOMYyYEHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMU MPHU BBIMOJHEHUH XUMHUYECKOTO SKCIIEPHUMEHTA,
MPAKTUYECKON pabOThI M0 UCCIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealu3aluu y4eOHOTO MPOeKTa 1
(dbopMynupoBaTh BHIBOJBI MO Pe3yjbTaTaM MPOBEAEHHBIX HCCIEIOBAHUIN MYyTEM COTIACOBAHUS MO3HMIIMNA B
X0J1€ 00CYyX)eHUsI 1 0OMEHA MHCHUSIMU.

OBnazneHne yHUBEPCAIbHBIMU PErYISTUBHBIMU J€HCT-BUSMMU:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYILECTBISATH CBOIO MTO3HABATEJIbHYIO J1€ATEIbHOCTD, OIPENEsist
e€ LeNM U 3a/la4k, KOHTPOJIMPOBATh U 110 Mepe HEOOXOIUMOCTU KOPPEKTUPOBATh MPEAIaraeMblil alroputM
NEHCTBUM IpU BBIIIOJIHEHUM YYEOHBIX M HCCIENOBATENbCKUX 3aJlad, BbIOMpaTh Haubosee 3¢ (HEeKTHUBHBIN
CIOCO0 MX peIIeHUs C yU4ETOM MOITy4YEHHUS] HOBBIX 3HAHUH O BEeIeCTBaX U XMMHUYECKUX PEaKLUsX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JESITEILHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHBI

[IpeameTHble pe3yabTaThl OCBOECHHUS MPOrpaMMbl CPEAHEro oOILIero oOpa3oBaHMs MO XMMUU Ha
0a30BOM YpOBHE OPHEHTHPOBAaHbI Ha oOO€CleueHue MPEUMYIIECTBEHHO 0011e00pa3oBaTeIbHON U
OOLIEKyIbTYpHOU MOJArOTOBKU oOywaroniuxca. OHUM BKIIIOYAIOT: crienuuyeckue uis y4eOHOro npeamera
«XuMUs» HAyIHbIC 3HAHUS, YMEHHSI U CTIOCOOBI ICUCTBUM MO0 OCBOCHUIO, MHTEPIPETALIMH U TPE0OPa30BaAHUIO
3HAHUU, BUJBI JESATEILHOCTHU 10 MOJYYSHUIO0 HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAaHUM B pa3IUYHBIX YYEOHBIX
U pealbHBIX XHU3HEHHBIX CUTYaIlUsX, CBS3aHHBIX C XMMHEH. B mporpamMme mnpenMeTHbIE pe3yJbTaThl
IIPEJICTaBJIEHBI 10 TOJaM U3yUYEeHHUS.

10 KJTACC

[TpenmMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHuueckas XUMUs» OTpaXaroT:

1) chopMUPOBAHHOCTh TPEACTABICHUN: O XHMHYECKOH COCTaBIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpA, POJIM XMMHUHU B MO3HAHUU SIBICHUN MPUPOJBI, B (OPMUPOBAHUHU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAJIBHOM I'pPaMOTHOCTH, HEOOXOOUMOW MJisi pEeHIeHHs] MPaKTHYeCKUX 3aaad u
AKOJIOTMYECKH 000OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOI cpejie;

2) BIaJCHUE CHCTEMOW XMMUYECKUX 3HaHHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIUE TTOHSTHUS
(XMMHUYECKMII ~ PJIeMEHT,  aToM, DJJEKTPOHHas  00OJOoYKa  aToMa,  MOJEKyjJda,  BaJIEHTHOCTD,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMHUUECKas CBsI3b, CTPYKTYpHast (hopMyna (pa3BEpHYTas U COKpALIEHHAs ), MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIN 00BEM, YIIIEpOAHbIN CKeneT, (yHKIMOHATIbHAS TPYIIa, paJuKal, U30Mepus,
M30MEpbl, TOMOJIOTHYECKHUM Psil, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA- U a30TCOAEpKAIIUE COCTUHEHMUS,
MOHO-MEp, TOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpOeHHs oprannyeckux BeuiectB A. M. byTnepoBa, 3aKOH COXpaHEHHsI MAaCChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEHYECKUE 3HAHUS, JIe)KAllle B OCHOBE IOHUMaHUs IPUUYNHHOCTU U



CUCTEMHOCTH XHUMHUYECKUX SIBICHHH, (DaKTOJIOrMYEcCKHe CBEICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUU U
0€30MacHOM HUCMOJIb30BaHUU BaXHEHIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON AESITENTbHOCTU
YeN0BeKa;

3) chopMHPOBAaHHOCTh YMEHHIl BBISBIISITH XapaKTEPHBIC NMPH3HAKH IMOHSATH, yCTAHABIMBATH UX
B3alMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIIME ITOHATHUS IPU ONMCAHUU COCTaBa, CTPOCHUS U IIPEBPALLCHUN
OPraHUYeCKUX COCIUHECHUM;

4) chopMHPOBAaHHOCTh YMEHHUIH HCIIOJIb30BaTh XHMHUYECKYIH) CHMBOJHKY JUIi COCTaBJICHUSI
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO ) GOpMYI OpraHUYECKHX BEIIECTB U YPaBHEHHI
XUMHUYECKHUX peaKlMi; M3roTaBIMBaTh MOJEIU MOJIEKYJ] OPraHMYeCKHX BEIIECTB AJI1 WIUIIOCTPALMHM UX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

5) chOopMHPOBAaHHOCT, YMEHHUI yCTaHABIMBAaTh MPUHAJICKHOCTh H3YUCHHBIX OPraHUYCCKHX
BEIIECTB TI0 MX COCTaBy M CTPOCHHMIO K OIpPENeNEHHOMY KIJIACCY/TPYIIE COCIMHEHUH (YrieBOJOPOIHI,
KHCIIOPO/I- U a30TCOJEPIKAINE COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHNS); 1aBaTh UM Ha3BaHUS 110
cucremarnyeckor HoMmeHkiatype (IUPAC), a Taxke NpuUBOAUTH TpPUBHUAJIbHBIE HA3BaHUS OTJIEJIBbHBIX
OpPTaHUYECKUX BEIIECTB (ITUIICH, MPOMIICH, alleTHIICH, STUICHTIINKOIb, TIUIepUH, PeHo, (GopMabIeri,
alleTanpJeru], MypaBbHHAas KHUCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAs KHCJIOTA, CTEAPUHOBAs KHCIIOTA,
TIII0K03a, PpyKTO3a, Kpaxmall, IeJUTI003a, TIUIIKH);

6) chopMHUPOBAHHOCTH YMEHHS OTIPEICIIATh BH/IbI XUMUYECKOMN CBSI3U B OPraHMYECKUX COCTUHEHHSIX
(omMHApHBIC U KPAaTHBIC);

7) chOpMHPOBAHHOCTh YMEHUS MIPUMCHSTH MOJIOKEHUSI TEOPUU CTPOCHHSI OPraHMYECKUX BEIECTB
A. M. BbytnepoBa st OOBSICHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS;, 3aKOH
COXPAaHEHHUs MacChl BELIECTB;

8) chopMHPOBAaHHOCTh YMEHHUIl XapaKTEepU30BaTh COCTaB, CTPOCHHE, (PU3MYCCKUE U XUMHUYCCKUE
CBOMCTBAa TUIMYHBIX MpPEJCTaBUTENIEH Pa3IMYHbIX KJIACCOB OpPraHMYECKHUX BELECTB (METaH, 3TaH, STUJIEH,
NpONuiIeH, aueTwieH, OyragueH-1,3, merunOyraaueH-1,3, O€H30J7, METaHOJ, 3TAaHOJ, 3TUJIEHIIUKOIIb,
TTIULIEpUH, (EeHOJ, aleTalblIeru], MypaBbUHAs W YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmall, LeJUIrJI03a,
aMMHOYKCYCHasi KHUCJIOTa); MJUIIOCTPUPOBATh TI'EHETUYECKYK CBSI3b MEXAY HHUMH YpaBHEHHUSIMH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIMH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYII;

9) chopMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HMCTOYHUKHU YIIICBOJOPOTHOTO ChIPhs (HE]TH,
MIPUPOJHBIH ra3, yrojp), CiocoObl X MepepabOTKU U MPAKTUYECKOE TPUMEHEHHE TPOJYKTOB IEPEepadbOTKH;

10) cdopMUPOBAHHOCTH YMEHHI MPOBOIUThH BBHIUUCICHUS 110 XUMHUYECKHM YPAaBHEHUSM (MaccChl,
00bEMa, KOJIMYECTBAa HCXOIHOIO BEIIECTBA WM MPOAYKTa pPEaKIHH IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WIIN IPOJYKTOB PEAKIIUN);

11) cdopMUpPOBaHHOCTh yMEHHI BJIaJETh CUCTEMOW 3HAHWH OO0 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, MCIIONB3YEMbIX B XUMHM HpPU HM3YyYEHUH BEIECTB M XMMHUYECKUX SIBICHHH (HaOmIoIeHHe,
U3MEpEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE), UCIIOIb30BaTh CUCTEMHBIE XUMUUECKUE 3HAHUS Ul IPUHATUS
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMU U X IMPUMEHEHUEM;

12) cdopMUPOBAHHOCTh YMEHHWI COOJIIOIATh TpaBHJIA IMOJH30BAHUS XUMUYECKOW MOCYIOH |
a0opaTOpHBIM OO0OpPYZOBaHUEM, a TaKXKe IMpaBWiia OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

13) cdopMUPOBAHHOCTH YMEHHMH IUTAHUPOBATH W BBHINOJIHATH XUMHYECKUH OSKCIEPHMEHT
(mpeBpallieHUsl OpraHMYECKUX BEUIECTB IPU HArpeBaHUM, MOJIYYEHHE STUIIEHA U U3Y4YEHHE €r0 CBOMWCTB,
Ka4eCTBEHHBIC PEAKIIMUA OPraHMYECKUX BEIIECTB, I€HATypalis OCIKOB MPHU HArPEBAaHUH, [IBETHBIC PEAKIIUH
0€JIKOB) B COOTBETCTBUM C NpPaBWIAMU TEXHUKH O€30MAaCHOCTH TNpU OOpalieHHMH C BeUIeCTBaMH U
71a060paTOpHBIM 000pYIOBAaHUEM, MPEACTABIATh PE3YyIbTaThl XUMUUYECKOTO dKCIIEpUMEHTA B (popMe 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX PeaKluii U (POpMyIUPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

14)  chopMUPOBAHHOCTh YMEHHH KPHUTHYECKH aHATU3UPOBATh XHUMHYCCKYIO HH(POPMAIIHIO,
MoJTy4aemMyro U3 pasHbix uctounukos (CMU, UnaTepuer u ap.);



15) chopMHUPOBAaHHOCTH yMEHHI COOMIOAATh MpaBHIa OSKOJOTHYECKH IIEIECO00pPa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM NEATENHHOCTH B ILIENSAX COXPAHEHHs] CBOETO 3/I0pPOBbS M OKpYXKarolieu
MPUPOJHON Cpefbl; OCO3HaBaTh OIACHOCTh BO3JEHCTBHS HA JKMBBIE OPraHU3Mbl ONpPENEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHMMAs cMbICI mokaszarens [1/IK, moscHsATh Ha mpuMepax CrocoObl YMEHBIICHUS
Y TIPEI0TBPAIIEHUS X BPEIHOTO BO3/ICHCTBUSI HA OPraHU3M UYEJIOBEKa;

16) i 00y4arOUIMXCs C OPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbsI: YMEHUE IPUMEHSTH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB U XUMHUYECKHX SBJICHHIA,

17) g cruenbiX ¥ CIa0OBUAAIIMX OOYYaOLIMXCSA: YMEHHE HCIOIB30BATh PEIbe(HO TOYCUHYIO
cuctemy ob6o3naueHuii JI. bpaiins muist 3anucu XuMU4IecKux Gopmy.

11 KJIIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

1) chopMUPOBAHHOCTh TPEACTABICHUN: O XHMHYECKOH COCTABIAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XHUMHUU B TIO3HAHWUW SBJICHHA TPHUPOJBI, B (OPMUPOBAHUN MBIIUICHHS U KYJIbTYPHI
JTUYHOCTH, € (YHKIHMOHAILHON T'PaMOTHOCTH, HEOOXOIUMOW IS PpENICHHs NPAKTHYEeCKHX 3aJad Hu
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CpeE;

2) BIaJCHUE CHCTEMOW XUMHUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOITOJATAIOIIUE MOHITHS
(XMMHUYECKHIl 3JI€MEHT, aToOM, H30TOI, S-, P-, U-3JIeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJa, MOJIb,
MOJIIpHBIA 00BEM, BaJCHTHOCTh, 3JEKTPOOTPUIIATEIILHOCTh, CTEIEHb OKWCICHMS, XUMHYECKas CBS3b
(xoBaJleHTHAsi, MOHHAs, METaJIM4YecKas, BOJOPOJIHAs), KpUCTAIIMYECKas pemEéTKka, THUIbl XHUMHYECKUX
peakuui, pacTBOp, D3JEKTPO-JIMUTHI, HEINEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs AUCCOLMALNS, OKHUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XHMHUYECKOW PEAKIUU, XUMUYECKOE PABHOBECHE; TEOPHH W 3aKOHBI (TEopus
3JIEKTPOJUTUYECKON qucconranuu, nepu-oguueckui 3akon J[. M. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIIECTB, 3aKOH COXPAHEHWs U TPEBpAIICHUS SHEPTUM NMPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHUS, JIEXKAITUE B OCHOBE MOHU-MAaHUS IPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SIBIICHUH, (DaKTOJIOTHMYECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHHH U
0€30MMacHOM HCIOIb30BAaHUH BaXKHEUIITNX HEOPTAaHMUECKHUX BEIIECTB B OBITY U MPAKTHUECKON AESITENFHOCTH
YEJIOBEKa;

3) chopMHPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTepHbIC MPU3HAKHM MMOHATHH, YCTAHABIMBATh HX
B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME TMOHSITHS TPH ONMHUCAHUM HEOPTAaHMUYECKHX BEIIECTB M HX
IIPEBPAILCHHUI;

4) chopMHPOBAHHOCTH YMEHHUH UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBACHHS (GopMyIT
BELIECTB U YpaBHEHUN XMMUYECKUX peakiuil; cucremarndeckyro HomeHknatypy (IUPAC) u tpusuanbHble
Ha3BaHUA OTJEJbHBIX HEOPraHUUYECKUX BEUIECTB (yrapHblil ra3, yrileKUuciblid ra3, aMMHaK, raiméHas U3BecTb,
Herami€Hasi U3BeCTb, IUThEBAs COJIa, TUPUT U 1Ip.);

5) chopMHUPOBAaHHOCTh YMEHUW OMNPEICNIATh BAJCHTHOCTh M CTCIECHb OKUCJICHUS XUMHUYECKUX
JJIEMEHTOB B COCIMHEHHUSAX pA3IUYHOTO COCTaBa; BHJ XHMMHYECKOM CBsS3U (KOBaJCHTHAs, WOHHAf,
MeTaJuTh4ecKasi, BOJIOPOJHAs) B COSAUHEHUAX; THI KPUCTAIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHASI, HIOHHAS, METAJUTMUECKAas ); XapaKTep CPeJIbl B BOJHBIX PACTBOPaX HEOPTaHUUECKUX
COCITMHCHHIL,

6) chopMHUPOBAaHHOCTH YMEHHUI YCTAHABIUBATH MPUHAIEKHOCTH HEOPTaHUYECKUX BEIIECTB 10 X
COCTaBy K OMpeAeNEHHOMY KIIAcCy/TpyIIe COeIWHEHUH (MPOCThie BEIIeCTBA — METAJIbl U HEMETAILIbI,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(POTEPHBIE TUAPOKCUIBI, COTIH);

7) chopMHUPOBAaHHOCTH YMEHHUI pacKpbIBaTh CMBICI Meproanueckoro 3akoHa JI. . Mennaeneesa u
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOUTYI0, OOBSICHUTEIHHYIO U IPOTHOCTHYECKYIO (DYHKITUU;

8) chopMHPOBAaHHOCTh YMEHHH XapaKTEepU30BaTh JJICKTPOHHOE CTPOCHHE ATOMOB XHMHUECKHX
aneMeHTOoB 1—4 mnepuonoB Ilepmoanueckoin cucrembl xumuuyeckux siemeHToB JI. M. Menneneena,
UCIIONIB3Ys TOHATUS «S-, P-, O-2JIEKTpOHHBIE OpPOMTAINY», «IHEPIeTHUECKHE YPOBHUY», OOBACHSITH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKUX 3JEMEHTOB M UX COEIMHEHMH 10 MEpHOJaM U Ipyriam



[Tepuoanueckoit cucrembl xumudeckux 3yemMeHToB [1. 1. Menneneena;

9) chopMHUPOBAHHOCTH YMEHHH XapaKTepH30BaTh (OIKCHIBATH) OOIIME XHMHYCCKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3IMYHBIX KIACCOB; MOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOU CBSI3U MEXKTY
HEOPraHMYECKUMH BEIIECTBAMH C TOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

10) chopMUPOBAaHHOCTh YMEHHUS KJIACCH(PHUIIMPOBATH XUMHUCCKUE PEAKIMH IO Pa3IUYHBIM
MpU3HAKAM (YUCITYy U COCTABY pEarupyromnx BEeUIeCTB, TEIUIOBOMY 3D (PEKTy peakiiuu, U3MEHEHUIO CTETIeHEH
OKHCJICHHS 3JIEMEHTOB, 00OPAaTUMOCTH PEAKILINH, YIaCTHIO KaTaan3aTopa);

11) chopMHUPOBAHHOCTh YMEHHI COCTABISATh YPABHEHHS PEAKIM Pa3IMYHBIX THIIOB; MOJHBIC
COKpalIEHHbIE YPaBHEHHsI PEaKI[Mil MIOHHOTO OOMEHa, YYUTHIBAs yCIOBHSI, IPU KOTOPBIX 3TH PEAKIIUU HUIYT
710 KOHII;

12) chopMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIINH, TTOATBEPKIAIOIINEC KaYeCTBEHHbBIH COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB; PACIIO3HABATH OMBITHBIM MTYTEM HOHBI, PUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPraHUIECKHUX BEIECTB;

13) cdopMUPOBAHHOCTH YMEHHI PACKPHIBATH CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaKIuii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

14)  chopMUPOBAHHOCTh YMEHUN OOBACHSITH 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEAKIUH OT
pa3nuyYHbIX (DaKTOPOB; XapaKTep CMEIIEHUs XHUMHUYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO
BozaeiictBus (npunnun Jle [larense);

15) cdhopMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh XUMHUUECKHE MPOIECCHI, JICKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJIYY€HUSI CEPHOM KHCIOTBI, aMMHaKa, a Takke C(OPMUPOBAHHOCTH MPEICTABICHUN 00
O0IIMX HAyYHBIX MPUHIUIAX H SKOJIOTHIECKUX MMPOOIeMax XUMUIECKOTO IMPOU3BOICTBA;

16) cdopMUPOBAHHOCTh YMEHHI IPOBOIUTH BHIUMCICHHUS C HCIIOJIb30BAHHEM MOHSATHS «MacCOBast
JIOJIsI BEIIIECTBA B PACTBOPE», 00 BEMHBIX OTHOIICHUH T'a30B MPU XUMUYECKUX PEAKIIUAX, MACCHI BEIIECTBA WITH
00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIIM 00BEMY OJTHOTO M3 YUACTBYIOUINX B PEAKITUH
BEIIECTB, TEIUIOBOro 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHMs MAacChl BEILECTB, NMPEBPAIICHUS U
COXPaHEHHUS YHEPTUH;

17)  chopMUPOBAHHOCTh YMEHHH COOJMIOIATh TPaBHJIA IMOJH30BAHUS XUMHYECKOW MOCYIOH |
nabopaTopHbIM 000pyZOBaHHEM, a TakKe IMpaBWiIa OOpalIeHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITTOJTHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OIBITOB;

18) cdopMUPOBAHHOCTH YMEHHH IUJIAHUPOBATH W BBIMOJIHATh XUMHYECKUH OSKCICPHUMEHT
(pa3nokeHue mepoKCcHIa BOI0PO/Ia B IPUCYTCTBHH KaTaIN-3aTOPa, ONPEIEIIEHUE CPEIbI PACTBOPOB BEIIECTB
C TIOMOIIBI0 YHHBEPCAIHLHOTO HHIUKATOPA, BIHMSHHUE Pa3IHYHBIX (PAaKTOPOB Ha CKOPOCTh XHMHYECKOU
peaxiuu, peakliuid HOHHOTO OOMEHa, KaYeCTBEHHBIE pEeaKINK Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA
KaTHUOH aMMOHHS, pelIeHHE JKCIEPUMEHTANIbHBIX 3a7ad mo TemMam «Mertamie» u «Hemertamnmer»y) B
COOTBETCTBUM C MpaBWJIAMH TEXHUKH O€30IaCHOCTU NpH OOpalleHHH C BELIECTBaMHU U JIAOOPaTOPHBIM
0o0OpynOBaHUEM, TPEJCTABIATH PE3YNbTaThl XMMHUYECKOTO JIKCIEPUMEHTa B (OpMe 3alucu ypaBHEHUU
COOTBETCTBYIOIINX Peakuii 1 (HOPMYIHPOBATH BEIBOJIBI HA OCHOBE dTHUX PE3YJIbTATOB;

19) chopMUPOBAHHOCTH YMEHHH KPUTHYSCKH aHATM3UPOBATh XHMHUYECKYI HH(POPMAIIHUIO,
MoJiydyaeMyto 13 pa3Hbix ucrounukos (CMU, Unteprer u ap.);

20) chOpMHUPOBAHHOCTH YMEHHH COOJIOAATh MpaBWJIa JKOJOTHYECKH  IeJIeCO00pa3HOro
MOBEJCHHUS B OBITY M TPYAOBOM JESATEIBHOCTH B LENAX COXPAHEHHUS CBOETO 3/I0pPOBbS U OKPY)KAIOLIEH
IPUPOJHOM Cpebl; OCO3HABATh OMACHOCTh BO3ACUCTBHUS HAa JKUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB,
noHuMas cMbica nokasarens [1JIK, moscHsaTe Ha nmpumepax crmocoObl YMEHBIIICHHS U TIPEIOTBPALIECHUS X
BPEIHOTO BO3ACHUCTBUS Ha OPraHU3M UEJIOBEKa;

21)  ans 00yYaONIMXCS C OTPAHUYCHHBIMHA BO3MOXHOCTSIMHE 37I0POBbsI: YMEHUE IPUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBICHMIA;

22) ISt CIIENBIX W CITa0OBHISIINX OOYJarONUXCs: YMCHHE HMCITOJIb30BaTh Pelbe(®HO TOYCUHYIO
cuctemy ob6o3naueHuit JI. bpaiins mist 3anvcu XuMudeckux Gopmy.



COJAEPKAHHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»

10 KJTACC. OPTAHUYECKA XUMUA

TeopeTnueckne OCHOBBI OPraHUYECKON XUMHUH

[IpenmeTr opraHudeckold XMMHU: €€ BOSHMKHOBEHME, Pa3BUTHE U 3HAUCHUE B IIOJIYYEHHUU HOBBIX
BEUIECTB M MaTepuasioB. Teopus cTpoeHMs] opraHumdeckux coeauHeHuil A. M. BytiepoBa, €€ OCHOBHBIE
nosoxkeHus. CTpyKTypHbIe (OPMYIIBI OPraHUYeCKUX BemecTB. ['omosorus, nzomepusi. XUMHU4ecKas CBSI3b B
OpPraHUYECKUX COSAUHEHUAX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienne o kiaccupUKalMy OpraHudeckux BeniecTB. HoMeHknarypa oOpraHudyeckux
COeMHEHUI (cucTemMartuyeckas) W TPHUBHAJIbHbIC HAa3BaHUS Ba)KHEHIIMX IpeACTAaBUTENEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKclepUMEHTaIbHbIE METO/IbI U3YUEHUS BEILECTB U UX MIPEBPAILEHHI: 03HAaKOMJICHHE ¢ 00pa3LamMu
OpPraHUYECKUX BELIECTB U MAaTEPUAIAMU HA UX OCHOBE; MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEILECTB;
HaOJIOZICHNE W ONHMCAHHWE JEMOHCTPALMOHHBIX OMBITOB IO IMPEBPAIIECHUIO OPraHWMYECKHX BEIIECTB IPH
HarpeBaHuu (IJI1aBjIeHUE, OOYTJIMBAaHUE U TOPEHUE).

YrieBoxopoasl

AJIKaHBI: COCTaB U CTPOCHME, TOMOJIOTMUECKUH psii. MeTaH U 3TaH — NpoCTeIIne IpeICcTaBUTENN
aJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOWCTBA (peakluy 3aMeIleHHs] U TOPEHUs ), HaX0XKIEHUE B IIPUPO/IE,
IIOJIyYE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJOIMYECKMM pAld. OTUIEH M IPONWIEH — IPOCTEHIINe
MPEJICTAaBUTENN AIKEHOB: (DU3MYECKHE U XUMHUECKHE CBOMCTBA (PEaKIMK TUIAPUPOBAHHS, TaJOT€HUPOBAHHU S,
rupaTalyy, OKUCICHUS U OJMMEPU3alNK), TIOJYUEHUE U IPUMEHEHHUE.

Ankanuensl. byraguen-1,3 u merundyraauen-1,3: crpoeHue, BaKHEHIINE XUMUYECKUE CBOMCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKUN psil. ALIETUIIEH — HpOCTeHIINi
NPEJCTaBUTEINb AJIKMHOB: COCTaB, CTPOCHUE, (PU3MUECKUE U XMMUYECKHE CBOMCTBA (peaKky I'MIpUPOBAHNS,
raJJOreHUPOBaHUS, THAPATALlU, TOPEHNUs ), TOTydeHHE U TPUMEHEHHE.

Apenbl. beHzon: coctaB, cTpoeHHe, (U3NYECKHE M XMMHUYECKHE CBOWCTBa (peakuuu
raJJOTeHUPOBAaHUS U HUTPOBAHHUS), MOJTY4YE€HUE U IMpHUMeHeHHue. Toiyols: cocTaB, CTpoeHHe, (hU3nYecKue u
XMMHYECKHE CBOMCTBA (peaKlMy raJIor€HUPOBAHNS M HUTPOBAHHUS) MOJIYYEHHE U IPUMEHEHUE. TOKCUYHOCTb
apeHoB. ['eHeTn4eckas CBsI3b MEXKy YIVIEBOJIOPOJAMHU, IPUHAIIICKANMMU K Pa3JINYHBIM KJIaccaM.

[TpupoaHbIE HCTOUHUKH YTIIIeBO0PO10B. [IpupoaHslii ra3 u nomyTHble HeQTsHbIE Ta3bl. HepTh 1 e€
npoucxoxaenue. CrocoObl nepepabOTKU He(TU: MEeperoHkKa, KPEeKUHT (TepMUYECKHM, KaTaIUTUYECKUI),
nuposu3. [IpoykTsl nepepaboTku He(TH, UX TPUMEHEHNE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yroib
U MIPOJTYKTHI €r0 NepepadOoTKH.

DKcrepuMeHTaIbHbIE METO/IbI U3YUEHUS BEIECTB U UX MPEBpAILEHHI: 03HaKOMIICHHE ¢ 00pa3LamMu
IUIacTMAcC, KaydyKOB U pe3uHbl; KouteKuuu «HedTe» 1 «YTomb»; MOIeTMpOBaHNE MOJIEKYIT YTTIEBOIOPOJIOB
Y TaJIOr€HOIPOU3BOIHBIX; IPOBE/IEHUE MTPAKTUUECKON paObOThI: MOJydeHUE ITUJIEHA U U3YUYEHHE €TO CBOMCTB.

Pacuérnrle 3amaun

Bbruncnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (macchl, o0bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIH MTPOYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJIHOTO U3 UCXOTHBIX BEILIECTB
WM TIPOIYKTOB PEAKIIUN).

Kucnoponconep:xaiue opraHn4eckue CoeAMHEHNS

[IpenenpHbIE OAHOATOMHBIC CHUPTHL. METaHON M ATAHOJ: CTPOEHHUE, (PU3NUECKUE U XUMHUYECKUE
CBOMCTBA (peakluu ¢ aKTUBHBIMU METaJIJIaMH, FaJloreHOBOAOPOIaMu, TOPEHHE), IpUMeHeHne. BonopoaHsie
CBSI3M MEXAY MOJIEKYJIAMH CIIUPTOB. J[eiCTBHE METAHOIA U HTAHOJIA HA OPTaHU3M YEI0BEKa.

MHoroaToMHbl€ CHUPTHL. DTUJICHIVIMKOJb U TJIMLEPUH: CTPOEHUE, (PU3NYECKHE U XUMHUYECKUE
CBOHCTBA (B3aUMOEHCTBHUE CO IEJIOYHBIMU METAJIJIAMH, KAUECTBEHHAs PEaKIMsl HA MHOTOaTOMHBIE CIIUPTHI).
JlelicTBue Ha opraHusMm 4esoBeka. [[pumMeHeHne riavieprHa U STUICHTJIMKOJIS.



®DeHOoJI: CTPOCHHE MOJICKYJbI, (PU3NUEeCKHEe W XHUMHYECKHE CBOMCTBA. TOKCHMYHOCTH (eHoa.
[Ipumenenue denomna.

Anpaeruaipl U KeTOHbl. DOpMallbJIeru]l, aueTalbJIerul: CTpoeHue, (PU3NYECKue U XUMHUYECKUe
CBOMCTBA (PEAaKIMN OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKLIUN), I0JIy4YEHUE U IPUMEHEHUE.

AleToH: cTpoeHue, (HU3NIecKre 1 XUMUISCKUE CBOMCTBA (PEaKIIUU OKHCIICHUS 1 BOCCTAHOBIICHHS ),
[I0JIyYE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE IIPE/IeNbHBIE KApOOHOBBIE KHCIOTHL. MypaBbUHAs U YK-CyCHasi KUCIIOTHI: CTPOCHHE,
¢bu3znueckue U XMMUYECKHE CBOICTBa (CBOWCTBa, 00IIME Ui Kiacca KUCIOT, PEeaKius ATepu(UKaAIIM),
noJjiyueHue u npuMeHenue. CreapuHoBasi U OJICMHOBAS! KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KHCIOT. Mblj1a Kak COJIM BBICHINX KapOOHOBBIX KUCIIOT, X MOIOIIIEe JeiiCTBHE.

CnosxHble 3(pUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cioxkHbIX 3¢upoB. XKupsl
I'mpponus xupos. [IpuMeHneHne xupoB. buosornaeckas posb KUPOB.

VYrneBoapl: cocTaB, KiaccH(UKAIUs YIIeBOJAOB (MOHO-, M- M TOJUcaxapuibl). [mroko3a —
MPOCTEUIIMI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOHCTBA
(B3aumopeiictBue ¢ rugpoxkcuaom menu(ll), oxucnenne ammuauHbiM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIIOKO3bl), HaXOXJIEHUE B NPUPOJIE, MPUMEHEHHE, OHOIOoTrhYecKas pOJib.
®orocunrtes. PpykTo3a Kak H30Mep TITIOKO3bI.

Caxapoza — mpeJICTaBUTElNb JUCaXapyua0B, TUIPOIN3, HAXOKICHHUE B IPUPO/IE U IPUMEHEHHE.

Kpaxman wu wemnmono3a Kak mnpupogHbie moiumepbl. CTpoeHHe Kpaxmana W I[eJUTFOJIO3bI.
dusnyeckue 1 XMMHUYECKHUE CBOICTBA Kpaxmaia (TUIpOIN3, KAUeCTBEHHAs PeaKus C HOJIOM).

OKCHepUMEHTAJIbHBIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBpAILEHUI: IPOBEACHNE, HAOII0IeHUE U
OINHMCaHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKLIUN OJJHOATOMHBIX CIIUPTOB
(oxucnenne stanona okcuaoM wMemu(ll)), MHOroaTrOMHBIX CHHUPTOB (B3aMMOJEHUCTBHE TJHIEPUHA C
runpokcuaom Meau(Il)), anpaern1oB (OKUcIeHNE aMMHauYHbIM pacTBOpoM okcuia cepedpa(l) u ruapoxcuaom
menu(Il), B3auMoneiicTBue Kpaxmasia ¢ MOJOM); MPOBEJEHHUE MPAKTUUYECKOM palboThl: CBOMCTBA pacTBOpa
YKCYCHOH KHCJIOTBI.

Pacuérnble 3agauu

Bbruucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00b&€Ma, KOJIMYECTBA HCXOJHOTO
BELIECTBA WJIH MTPOIYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOTHBIX BEILIECTB
WM NIPOJIYKTOB pEaKLUN).

A3oTcozepkale OpraHn4eckue CoeAMHEHNS

AMUHBI. MeTHIIaMUH U aHWINH: COCTaB, CTpOeHHE, (pU3HUecKue U XUMUYECKHEe CBOMCTBA (TOpeHue,
B3aMMOJICHCTBHE C BOJON M KHCIOTaMH).

AMUHOKHCIIOTHl KakK aMm(oTepHble OpraHuveckue coequHeHus. Pu3nueckue M XUMHUECKHUE
CBOWCTBa aMUHOKHCJIOT (Ha MpuMepe MMIKHA). buojgoruueckoe 3HadeHne aMUHOKHUCTOT. [lenTuab.

benku xak mpUpoHbIE BBICOKOMOJEKYJISIpHbIE coequHeHus. [lepBuunas, BTOpUYHas U TpeTUYHas
CTpyKTypa OenkoB. XMMHYECKHE CBOMCTBA OEIKOB: TMJIPOJIHU3, JECHATypalus, KaUeCTBEHHbIE pEaklUy Ha
OeNKHU.

OKCrepuMEHTAIbHBIE METOJbl U3YUEHUsS BEIECTB U MX MpEBpalleHU: HAOII0JACHUE U ONKCaHue
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IIPH HarpeBaHHUH, IIBETHBIE PEaKI[UU OEIKOB.

BricokoMoOneKypHbIE COETUHEHUS

OcHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IIOJUMED, CTPYKTYPHOE
3BEHO, CTENEHb IOJMMEpPU3ALUM, CpedHsAs MoJIeKylsipHas Macca. (OCHOBHBIE METOABI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHNI — MOJMMEPU3aLNs U IOJUKOHACHC AL

[TnactMaccel (MOMMATHIIEH, MOJIUMPONWIEH, MOJUBHHWIXIOPUI, MoiucTupoi). HarypanbHbil U
CUHTETHYECKUE Kaydyku (OyTaJMEHOBBIHA, XJIOPOMPEHOBBIH M HM3OMPEHOBBIN). BoOKHA: HaTypaibHBIC
(XJI0TIOK, MEPCTh, MIENK), MUCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KalpoH W
JIaBCaH).



OKcIepUMEHTAIIbHbIE METO/Ibl U3YUEHHs BEIECTB U UX MIPEBPAILEHH: 03HAaKOMJICHHE C 00pa3LamMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAY9YKOB.

MesxnpeaMeTHBIE CBS3U

Peanuzanuss MeXNpeAMETHBIX CBA3€H INpu M3y4yeHUM opraHudyeckod xumuu B 10 Kiacce
OCYIIECTBISICTCS Yepe3 HCIOJIb30BaHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX IOHSATHH, TaK M TOHATHH,
SBJISIOINXCSI CHCTEMHBIMHU JUIsI OT/AEIBHBIX PEAMETOB ECTECTBEHHO-

HAy4yHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HayUHbIE IOHATHUSA: ABJICHUE, HAYYHbIH (aKkT, TMIIOTEe3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIaccu(puKalus, NepuoIn4HOCTb, HAOII0IEHUE, U3MEPEHNE, SKCIIEPUMEHT, MOJIETUPOBaHHE.

®usnka: Marepus, SHEprus, Macca, aroM, 3JIEKTPOH, MOJIEKYJIa, DHEPreTHYECKHH YpPOBEHD,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3MUYECKHE BETUUYNHBI U €JUHULIBI UX U3MEPEHMSL.

buonorus: kierka, opranusm, buocdepa, 0OMeH BEIIECTB B Opranu3mMe, POTOCUHTE3, OMOIOTHUECKU
aKTHBHBIE BelecTBa (OCIKH, YIIIeBOIbI, KUPHI, (DEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus:: NHILEBbIE MPOAYKTHl, OCHOBBI pPallMOHAJIBHOIO IUTAHUS, MOIOIIKE CPEJCTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MPEnapaThbl, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KJTACC. OBILIAA 1 HEOPTTAHUYECKA I XUMM A

TeopeTnueckne OCHOBBI XUMUU

XUMHUECKUH 371eMeHT. ATOM. SIapo atoma, M30TONbl. DJIEKTPOHHAs 000JI04Ka. DHEpreTHuecKue
YPOBHH, IOJYPOBHU. ATOMHBIC OPOUTAIIH, S-, P-, d-37eMeHThI. OCOOCHHOCTH paclpeIeiCHUsI JICKTPOHOB IO
opOUTaAIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PHUTypans aTOMOB.

Ilepnonnueckuil 3akoH u llepuognueckas cucrema xumuueckux aemeHTtoB [[. M. Menneneesa.
Cas13p nepruoanueckoro 3akoHa u [lepuoauueckoit cucremsl Xxumudyeckux anementoB J[. M. Menneneesa c
COBPEMEHHOU TEOpUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKUX AJIIEMEHTOB U
00pa3zyeMbIX MIMHU ITPOCTHIX U CIOXKHBIX BELIECTB 10 IPYIIaM U TeproiaM. 3HaueHUe IePpUOUIECKOro 3aKOHA
B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XMMHUYECKas CBA3b. BBl XUMHUECKOH CBSA3M (KOBaJEHTHAsl HEMOJSPHAs U
NOJISIpHAsi, MOHHAsA, MeTaJuMuyeckas). MexaHu3Mbl 00pa3oBaHHs KOBAJEHTHOM XMMHUYECKOH CBA3M
(oOOMEHHBI W JTOHOPHO-AKUENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIHHOCTS.
Crenenp okucieHus. IoHbl: KAaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTBA.
THIBI KPUCTAINTNYECKHUX PEIIETOK. 3aBUCUMOCTDh CBOMCTBA BEIIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKY.

ITonsiTve 0 qucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOUHBIE PAacTBOPHI. MaccoBasi 10151 BELECTBA
B PacTBOpE.

Knaccugukanus HeopraHuyeckux coequHeHnd. HoMmeHkiaTypa HEOpraHMYeCKHX BEIIECTB.
I'enernyeckas CBsI3b HEOPraHMYECKUX BELIECTB, IPUHAJIEKALINX K Pa3IMUHbBIM KJlaccaM.

Xumunyeckas peakiusi. Kinaccudukanus XuMHUECKUX PeaKkIil B HEOPraHUYECKONH U OpraHu4ecKon
XUMHH. 3aKOH COXpPAaHEHHs] MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILLEHUS SHEPTUU MTPU XUMHUECKUX
peaxusx.

CxopocTb peakuuu, e€ 3aBUCHUMOCTb OT pa3inydHbIX (pakTopoB. OOpaTuMble peakiuu. XUMUYECKOe
paBHOBecHe. PaKTOpBI, BAUAIOIIME HA COCTOSHUE XUMHUUYECKOro paBHOBecHs. [Ipunnun Jle [llatense.

OnexTponuTHyeckas aucconuanus. CuiabHble U cinadblie AeKT-poauTsl. Cpena BOJHBIX PacTBOPOB
BELIECTB: KUCIas, HEUTpanbpHas, menodHas. [lonstue o BogopogHom noxasarene (pH) pactsopa. Peakuun
MOHHOT0 oOMeHa. ['Maponu3 HeoOpraHMYECKUX U OPraHMUECKUX BEIIECTB.

OKuCIUTEIBHO-BOCCTAHOBUTENBbHBIE peakiuu. [loHAaTHEe 00 351eKTpoiIM3e paciilaBOB M pPacTBOPOB
cosieil. [IpumeHnenue anexkTponmnsa.

OKCIIepUMEHTANIbHbIE METO/bl M3Y4EHHUs BEIECTB M HX IPEBpAILEHUIl: NTEMOHCTpalus Tadyuiy
«Ilepuoanyeckas cucrema xumuyeckux diemeHToB .M. MeHneneeBa»; u3ydyeHHE  MOJACIEH



KPUCTAINIMYECKUX PEHIETOK; HaONIO/IEHUe M ONHMCAHWE JEMOHCTPAIMOHHBIX U JIAOOPaTOPHBIX OIBITOB
(paznosxeHue mepokcrIa BOJ0OpOoia B MPUCYTCTBUU KaTalu3aTopa, ONpeiesieHue Cpebl pacTBOPOB BEILIECTB
C IOMOIIbIO YHUBEPCATHHOI'O UHIUKATOPA, PEAKIIUU HOHHOTO 00MEHa); MPOBEIeHUE MPAKTUUECKO paboThI
«BnusiHue pa3nu4HbIX (HaKTO-POB HA CKOPOCTh XUMUYECKOM PEaKIHm.

Pacuérnbie 3amaun

Pacuérbl 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUMN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI
C MCIIO0JIb30BAaHUEM MOHATHS «MAcCcOoBast 10JIs BELLECTBAY.

Paznen 2. Heopranuueckas Xumus

Hemeramnsl. [lonoxenne nemeraioB B llepuonnueckoil cucteme XuMHUeckux 3aeMeHToB J[.1.
MenzaeneeBa M OCOOEHHOCTH CTpOEHHsS aromMoB. @DHU3WYECKHE CBOWCTBA HEMETAUIOB. AJLIOTPONHUS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMUYECKUE CBOMCTBA BAKHEUITUX HEMETAIOB (TaJOreHOB, cephl, a3oTa, ¢ocdopa, yriepoaa u
KPEMHUS) U UX COEAUHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. Ilonoxenune meramioB B [lepuoandeckoil cucteme XMMHYECKUX 3jeMeHToB 1. .
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000J0YeK aToMoB MeTaiioB. OOmme (usnueckue
cBoicTBa MeTasuioB. CIuIaBbl METAJJIOB. DJIEKTPOXUMUUYECKHH psAJl HAIPSHKEHUH METaJIOB.

XUMUYECKUE CBOMCTBA BAXKHEHUIIIUX METAJUIOB (HATPUM, KalTui, KalbIIHii, MarHU, aTFOMUHUMN, TUHK,
XpOM, JKeJe30, Me/ib) U UX COeTMHEHUH.

OO6mmue crocoOwl momydeHus MeTaiioB. Meramryprus. Kopposust metaminoB. CriocoObl 3aluThl OT
Koppo3uu. [IpuMeHeHue MeTamioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIbHBIE METO/bl M3y4YEHHMS BEIIECTB M MX MPEBpAILEHUN: H3yYEHUE KOJUIEKIUU
«Metannel U CIjiaBbl», 00pa3lloB HEMETAJUIOB; PELICHHE SKCIEPUMEHTAJBHBIX 3a/]ay; HaOJII0AeHHE U
ONMCAaHUE JIEMOHCTPALMOHHBIX U JIaDOpAaTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THUIAPOKCHIA ATIOMHHHS C
pacTBOpamMH KUCJIOT U IIEN0YEH, KAUECTBEHHBIE PEAKIIMM HA KATHOHBI METAJUIOB).

Pacuérnble 3agauu

PacuéTtbl Macchl BemiecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU
00BbEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMM BELIECTB; pacuéThl Macchl (00bEMA, KOJIMYECTBA BEILECTBA)
MIPOJYKTOB PEAKIMH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMUS U )KU3Hb

Ponb xumun B o0ecnieueHnn 3K0JI0THYECKOM, JHEPTeTUYECKON 1 MUILEBOI 6€3011aCHOCTH, Pa3BUTUHI
MeauuHbL. [IoHATHE 0 HAyYHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIU.

[lpencraBiaenus o0 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJYYEHHUS BaKHEUIINX
BEILECTB.

YenoBek B MHpE BEIIECTB U MATEpUAOB: BaXHEHIINE CTPOUTENBHBIE MaTEpUAIbI,
KOHCTPYKLIMOHHBIE MaTepUaIbl, KPaCKH, CTEKJIO, KEpaMUKa, MaTEPUAIIBI U1l JIEKTPOHUKH, HAHOMATEpHaJIbI,
OpraHMYecKre U MUHEpalIbHbIE YIOOPEHHUS.

XuMHS U 370pOBbE 4YeJIOBEKa: MpaBHJia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMpPENaparoB; MpaBuia
0€30macHOTO MUCIOJIb30BAHUS MTPEMapaToB OBITOBOM XUMHUHU B TIOBCEHEBHOMN KU3HH.

MexnpenMeTHbIE CBA3U

Peanuzanus MeXIpeIMETHBIX CBsI3el NPU U3y4eHUH o0IIel 1 Heopranndeckoi xumun B 11 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJNb30BaHME KaK OOIIMX ECTeCTBEHHO-HAYYHBIX IMOHATUH, TaK M TOHATHH,
SBJIIOILNXCSI CACTEMHBIMHU JUIS OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIMKJIA.

OO0u1e ecTecTBEHHO-HAYYHbIE MIOHATHS: HayYHBIH (paKT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIN3, CUHTE3,
KJ1accupuKalus, NIEPUOANYHOCTDb, HAOIIOICHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHNE, SIBICHHUE.

®dusnka: MaTepus, SHEPrus, Macca, aTroM, DOJEKTPOH, IPOTOH, HEUTPOH, HOH, H3O0TOI,
PaZMo0aKTUBHOCTb, MOJIEKYJa, SHEPTreTHUECKU YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOEe COCTOSHUE
BellecTBa, (pU3nUecKre BETUYUHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTb.



buonorus: kieTrka, opraHu3M, 3KOCHCTeMa, OWocdepa, Makpo- U MHUKPOIJIEMEHTHI, BUTAMHHBI,
0OMEH BEIIIECTB B OpPraHU3Me.

["eorpadusi: MUHEPAJIbI, TOPHBIE TIOPO/IBI, ITOJIE3HBIC HCKOITAEMbIE, TOILTUBO, PECYPCHI.

TCXHOJ'IOI‘I/ISII XHUMHUYCCKas HpOMbIH_UICHHOCTL, MeTaJIJIypI‘I/ISI, HpOI/I3BOIICTBO CTpOI/ITeJIbHBIX
MaTepUajoB, CEIbCKOXO3SMCTBEHHOE NPOU3BOJCTBO, MHUIIECBAsl MPOMBIIUICHHOCTh, (apMaleBTUYeCcKas
HpOMBIH_U'IeHHOCTB,

MMpOU3BOACTBO KOCMCTHYCCKUX IMPCHaparoB, I[MPOU3IBOACTBO KOHCTPYKIMOHHBIX

MaTCpHraIOB, SJICKTPOHHAA MPOMBIIIJIICHHOCTh, HAHO TCXHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC (0a30Bblii YpOBEeHb)

Neni/m | HammeHoBaHue pa3/iesioB M TeM POrpamMMbl KoauyecTBo JuieKTpoHHbIe (UG poBbIE)
4acoB o0pa3oBaTeJIbHbIE PECYPChI

Tematnyeckuii 610k 1. TeopeTnieckrue OCHOBBI OPraHMYECKONH XUMHHU

1. [IpenMer  opraHMyeckoii  Xummu.  Teopus 3 bubmunorexa [IOP
XUMHYECKOTO CTpOEHHS OPTraHMYECKHUX
COEIMHEHU

Temaruaecknii 610K 2. YTI€BOIOPOIBI

2. IIpeenbHble YTIEBOAOPOIB — ATKAHBI 2 bubmmorexa [IOP

3. Henpenenbubie YIIIEBOJOPOIbIL: AJIKEHBI, 6 bubanoreka LOP
QJIKaIMEHBI, AJIKMHBI

4. ApoMaTHYECKHE YTIIEBOTOPOIBI 2 bubmmnorexa [IOP

5. [IpupojiHbIE UCTOYHUKH YIJIEBOJOPOIOB U HX 2 Bubnuorexa LIOP
nepepadoTKa

Tematnueckuii 610k 3. Kucnoposcoaepxaiye opraHndecKie COeIMHEHHUS]

6. Crinprer. Deson 3 bubnuorexa LIOP

7. Anbneruapl. KapboHosbie KuciaoTbl. CIOXKHEBIE 7 bub6nnorexa LIOP
3huphI

8. VIIeBOIBI 2 bubnuoreka [IOP

Temarnueckuii 610K 4. A30TcozepIKalue OPraHMIECKHE COEJMHEHHUS

9. ‘ Amunbl. AMUHOKHCIOTHL. Besku 3 ‘ bub6mmorexa [IOP

TemaTnueckuii 6710k 5. BBICOKOMOJIEKYIISIPHBIE COETMHEHHUS]

10. ‘ [Inactmaccel. Kayuyku. Bonokna 4 ‘ Bubmorexa IOP

UTOTO 34

TEMATHUYECKOE IINTAHUPOBAHHUE
11 KJTACC (6a30Bblii ypPOBEHb)

Nen/n | HammeHnoBaHue pa3iesioB H TeM NPOrPaMMBbl KoauuectBo | JuekTpoHHbIe (HH(POBHIE)
4acoB o0pa3oBaTe/ibHbIE PeCypchl
Temaruuecknii 6110k 1. TeopeTndeckue OCHOBBI XUMHUH
L Crpoenne aromoB. Ilepuopnueckuii 3aKOH | 5 bubmmorexa IIOP
[lepronuueckas cucreMa XMMHUUECKUX 3IIEMEHTOB
J. . MenneneeBa
2. CrpoeHue Beniectsa. MHOrooOpasue BEIECTB 4 bubmmorexa IIOP
3. XUMHUYECKHE PEaKLIUH 5 bubmmnorexa LIOP
Temarnueckuii 6110k 2. Heopranndeckas Xumust
4. HeMeTamib 8 bubmmnorexa LIOP
5. MeTanis 8 bubnunoreka [JOP
Tematuuecknii 010k 3. XuMUS U KU3Hb
6. XUMHS H SKH3HD 4 bubmmnorexa LIOP




UTOrO 34

INIOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Nen/m | HamMeHoBaHuUe pa3iesioB M TeM NPOrpaMMbl KoanuyecTBo
4acoB

L Teopusi CTpoeHHsT OpTraHUYECKUX COeJMHEHUH 1

2. Knaccudukaiysi ¥ HOMEHKJ/JIATypa OpraHUYeCKUX COeUHEeHUH 1

3. XuMHUYecKre CBOMCTBA OCHOBHBIX KJIACCOB OpraHUYEeCKUX COeJUHEeHUU 1

4. AJkaHBI 2

5. AJIKeHbI U [ieHbl 2

6. AJKMHBI 2

7. ApeHbl 2

8. [TpupoiHbIE UCTOYHUKH YTJIEBOJOPOOB 2

9. 06061IeHre U CUCTEMATHU3aLUA 3HAHUH 10 TeMe 2

10. OAHO- ¥ MHOTOQTOMHbIE CITUPTHI 2

11. denon 2

12. AnbJerupl 2

13. OIHOOCHOBHbIE Kap6GOHOBbIE KUCJIOThI 2

14, CioxxHbIE 3GUPHI 1

15. Kupsr 1

16. YrieBoAbl 1

17. 06006111eHMe U CHCTeMaTH3al1sl 3HAaHUM 110 TeMe 1

18. AMUHBI 1

19. AMMHOKHUCJIOTBI 1

20. Besiku 1

21. [lracTMaccel 2

22. Kayuyku 1

23. BoJsiokHa 1

HUTOI'O 34 yaca

IIOYPOUYHOE IINIAHUPOBAHUE
11 KJIACC
Nen/m | HaumeHoBaHMe pa3/iesioB U TeM NPOrPaMMbl KoanuyecTBo
4acoB

L XuMuveckuii aneMeHT. Hyknujbl. HW3oTonbl. 3akoH coxpaHeHUsI MacChl U 1
SHEPrHUU B XUMHUH.

2. [leproauveckuii 3akoH. PacmpejesieHre 3JIEKTPOHOB B aTOMaxX 3JIEMEHTOB 2
MaJibIX ¥ 60JIbIIUX NEPHUO/IOB

3. [losioxkeHWe B MEPUOJAUYECKOH CHUCTEME XHMHUYECKHUX 3JieMeHToB [l 1
WU.MeHjeseeBa BOJOPOJA, JAHTAHOWAOB, AKTHHOUJAOB H HCKYCCTBEHHO
MO0JIy4eHHbIX 3JIEMEHTOB.

4. Ba/sieHTHOCTb ¥ BaJIEHTHbIE BO3MOXKHOCTH aTOMOB XHMHYECKUX 3JIEMEHTOB 1

5. OCHOBHbBIE BH/|bI CBSI3U. 1

6. [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJT 1

7. Kpucrannnyeckue perieTkH. [[pyurHb MHOr006pa3usi BENECTB. 2

8. Knaccudukaliyst XMMHUYeCKUX peaKIUH. 1

9. CKOpOCTb XUMHUUYECKUX peakui. KaTanus 1

10. Xumuueckoe paBHoBecHe. PaKTOpPHI, BJAUSIONIME HA CMelleHHe XUMHYEeCKOTO 1
paBHOBeCHs

11. 060611eHNEe ¥ TOBTOPEHHE MaTepraia 2




12. Obuiaag xapaKTepUCTHKa M CNocobbl nosydyeHuss MeTa/ioB. CnsaBel. O630p 2
MeTaJlJIoB A - rpynn
13. 0630p MeTaJs10B B-rpynn. Mejib, IMHK, TUTaH, XPOM, KeJie30, HUKeJIb, JIATUHA 2
14. Oxcuppl ¥ TUPOKCHBI METAJIJIOB 2
15. PelnleHue sKcllepMMeHTAJIBH bIX 33/a4 10 TeMe «MeTaJLibI» 2
16. 0630p HeMeTaJs10B CBOMCTBA M NPHMEHEHHUE BaXKHEUIIIUX HEMETAJIJIOB 1
17. Okcujpl ¥ TUPOKCU/ bl HEMETAJJIOB 1
18. OxkucauTe /IbHble CBOMCTBA CEPHOM U a30THOM KUCJIOT 1
19. BoJiopoaHble coeiUHEHHs] HEMETAJJIOB 1
20. ['eHeTHYecKasi CBSI3b OpPraHUYeCcKUX U HeOpraHMYeCKUX BelllecTB 1
21. PelnleHue sKcllepMMeHT/IbHBIX 33/1a4 10 TeMe «HeMeTasLibI» 1
22. Hrorosoe noBropeHue 2
23. [TpUHIMITBI XUMHUYECKOT0 TPOU3BOACTBA. [[pOM3BO/JCTBO YyTyHa U CTA/IA 2
24. XuMH4ecKas NPOMBILIJIEHHOCTb U OKpYy:Kalolias cpefia. XUMus B ObITY 2
UTOoro 34 yaca
YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O

MNPOLECCA OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
I"a6puensu O.C., OctpoymoB W.I'., CnankoB C.A. Xumus.10 knacc.- M.: IIpocsenienne 2023
I"a6puensu O.C., OctpoymoB WU.I'., CnankoB C.A. Xumus.11 kmace.- M.: Ilpocsenienne 2023
METOJAUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISL

Mertoanueckoe nocobue A yuuTens K 3aBeplIéHHON npeaMeTHol auHuu ydeOHUKoB O. C. 'aGpuensna
u Jp. «Xumus. 10 kmacey, «Xumus. 11 kmacey : yray6i. yposens / O. C. 'abpuensn, U. I'. Octpoymos, C.
A. CnankxoB. — M. : IIpocsenienue, 2020
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