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MMOACHUTEJIBHASA 3AIIMCKA

[IporpaMma o XxuMHM Ha ypOBHE CpeJHEro oo1ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit @enepanum»,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepanbHOH 00pa3oBaTeNbHOM MPOrpaMMbl CPEIHETO
obmero ob6pazoBanus (POIl COO), npencraBneHHbIX B DenepagbHOM TOCyIapCTBEHHOM
obpasoBaresnbHOM cranaapre COO, ¢ yuérom KoHuenuuu mpenospaBaHusi yueOHOro mpeamera
«XuMus» B o00Opa3zoBaTelbHbIX oOpraHuzanusx Poccuiickoit @enepanuu, peaau3yrOLIX
OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
BocnuTaHus B Poccuiickoii @Penepanun Ha nepuox no 2025 roma» (Pacmopsokenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOIXOAOB K pa3paboTKe MporpaMmbl [0 XUMHM, K OIpEIeJeHHUI0 oO0Ien
CTpaTeruu 0OydeHHsI, BOCIIUTAHHS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMU Y4eOHOTO MpeaMera
«Xumust» mis 10 kiracca Ha 6a30BOM YpPOBHE COCTABWIJIM KOHIENTyalbHBIE monoxenus OI'OC
COO o B3auM00OYCIOBICHHOCTH IIeJIeH, coiepKaHus, pe3yabTaToB 00y4eHus: U TpeOOBaHUHN K
YPOBHIO IOJTOTOBKH BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHME, IMOJYy4aeMO€  BBIMIYCKHHUKaMH  0011e00pa3oBaTeIbHOM
OpraHu3aluM, SBISETCS HEOThEMJIEMOM YacThio HX 00pa3oBaHHOCTH. OHO  CIIYKUT
3aBepILIAIONIMM 3TallOM peaju3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEeH, NPUCYIIUX LEJIOCTHOM CHUCTEME XHMMUYECKOro o0pa3oBaHMsA. OTH II€HHOCTHU
KacaloTCsl TIO3HAHUS 3aKOHOB INPHPOJIbL, (hOPMUPOBAHHMS MHUPOBO33PEHHS M OOLIEH KyIbTYpbI
YelloBeKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
IpUPOJHOH cpene. PeanusyeTcst xumuyeckoe o0pa3oBaHue 00yJarOIUXCs HA YPOBHE CPEAHETO
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO mpeamera «XUMHS», COACPKAHUE U TOCTPOCHUE
KOTOpPOTO ONpeJieleHbl B MporpamMme IO XUMUU C Y4ETOM CHEeUU(PUKU HayKd XHMHH, €€
3HAa4YeHHUs B MO3HAHUM MPHUPOJIBI U B MaTEPHATIBLHOM )KU3HH OOIIECTBA, a TAaKXkKe ¢ YIETOM 00IInX
Lejae ¥ MPUHLMKIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO OOIIEro
obpasoBanus B Poccuiickoii @eneparum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HIpaeT 0coOyi0 pojib B COBPEMEHHOM
LUMBUJIN3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepuaiabHOW KyJabTypbhl. OHa BHOCUT CBOM BKJaja B
(bopMHpOBaHKE PAIIIOHAIEHOTO HAYYHOT'O MBIIUIEHHS, B CO3[JaHHE 1IEJIOCTHOIO MpeICTaBIECHU
00 OKpYXaIoIlleM MUpPE KaK O €JIMHCTBE MPUPOABI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHHUS BELIECTBEHHOTO COCTaBa OKPYXKAIOILEr0 MUpPa, OCO3HAHUS B3aUMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMoOAEWCTBYST C€ JpPYrUMH €CTECTBEHHBIMH HayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YaCThbl0 MHMPOBOH KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOIO Tpylda H
KHU3HHM KaKJoro wieHa oOmiectBa. CoBpeMEHHAsi XMMHUSI KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TE€XHOJIOTUH HalpaBjieHa Ha pellleHue I100aJbHbIX MPoOJIeM YCTOWYMBOTO pa3BUTHUS
YeJ0BEUECTBA — CBIPbEBOM, JHEPreTUYECKOM, NUIIEBOM, 3KOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBeTcTBHM € OOUIMMM LENSIMM M NPUHLUIAMHU CPEIHEro o0IIero oOpa3oBaHUs
conepxkanue mnpeamera «Xumus» (10 xmacc, 6a30BbIf ypoBEeHb H3yuU€HHs) OPHEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOJTOTOBKY OOYYalOUIMXCs, HEOOXOIUMYIO UM IS
BBIPa0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMa,
MIPOAOIDKEHH 00pa30BaHus B pa3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsitoliuMH  1peAMeTa «XuUMUs» SBIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
XUMHus» U «OO011ast 1 HeopraHUyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPXKAHUSA KOTOPBIX



SBJISIFOTCS. OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUI M0 HEOPTaHUYECKOH XUMHH (C BKIIOUEHHEM
3HAHUWA U3 OOIIEH XMMHM) U OpraHu4YecKor XuMuu. PopMUpPOBaHUE JAHHOW CHCTEMbI 3HAHUMN
IIpU HU3Y4EHHUU IpeaMeTa OO0eCHeuMBACT BO3MOXKHOCTb PACCMOTPEHMs BCEr0 MHOIrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHATHUI, 3aKOHOB U TEOPUI XUMHH.

CrpykTtypa conepxkanus KypcoB — «Oprannueckas xumusi» 1 «OO0mas 1 Heoprauudeckas
XUMHUs» cHOpMUpPOBaHA B IIPOrpaMMe 10 XUMHM Ha OCHOBE CUCTEMHOIO MOJAXOJA K U3YYEHUIO
y4yeOHOro Matepuana ¥ OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUK Ha
ONpeeNIEHHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOH XHWMHU BEIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHYECKOH TEOPUH CTPOEHUS OpPraHMYECKUX COEJUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX NPEJICTABICHUM O CTPOCHUM BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBAaX HAIOTCA B Pa3BUTUM — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHHU IOJIy4aroT
pazBuTHe CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIETO O0pa30BaHUs TEpBOHAYAILHBIC
MIPEICTABICHHU O XMMUYECKOH CBSA3M, KIacCU(UKAMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKLIUH.

[lon HOBBIM yrjioMm 3peHus B NpeaMeTe «XUMHUs» 0a30BOro ypOBHS paccMaTpUBaeTCs
U3YyYEHHBII Ha YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs TEOPETUYECKUH MaTepuan Hu
(aKkTOJIOrMUECKUE CBEJCHHs O BEIECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O61mast 1 HeopraHudeckass XuMus» oOydarolUMCsl MPEJOCTaBISAETCS] BOZMOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX U METOAOJOTMYECKHUX IO3UIHH,
rIIy0Ke TOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIHMH STOr0 3aKOHAa — OT 0000Iaromei o
O0OBACHSIONIEH ¥ IPOTHO3UPYIOIIEH.

Enunast cucreMa 3HaHUN O Ba)KHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAaHUS
nomnosHseTcs B Kypcax 10 kiacca 31eMEHTaMu COEp KaHusl, UMEIOIIUMU KYJIbTYpOJIOTHYECKUN
U TIPUKIATHON XapakTep. DTH 3HAHUS CHOCOOCTBYIOT NMOHMMAHHUIO B3aUMOCBS3M XHMHUHU C
IpYTMMHU HayKaMH, PacKpblBalOT €€ posib B MO3HABATEIbHONW U NMPAKTUYECKOW NEATEIbHOCTU
Yesi0BeKa, CIOCOOCTBYIOT BOCIIMTAHUIO YBAaXXEHHUs K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U
MPAKTUYECKUX MPHIOKEHUA XUMHUH, TIOMOTAOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO
U JMYHOCTHO 3HAYUMBIX NpoOJEeMax, CBA3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIUBATh
MHGOPMALMI0O W TPUMEHATh €€ A TMOMOJHEHUS 3HAHWM, pEIleHUs WHTEJUIEKTYaJbHBIX M
9KCIIEPUMEHTAIIBHBIX MCCIEA0BAaTEIbCKUX 3a/1ady. B 1einoM conepkaHue ydeOHOro mpeaMera
«XUMUS» JTAHHOTO YPOBHS W3Y4EHHUS OPUEHTHPOBAHO Ha (OPMHUPOBAHME Y OOydaroIIUXCA
MHUPOBO33PEHYECKONH OCHOBBI JJIsi MOHUMaHUs (UIOCOPCKUX UAEH, TAaKUX KaK: MaTepHallbHOE
€MHCTBO HEOPraHMYECKOr0 U OPraHU4eCcKOro MHpa, O0yCIOBJIEHHOCTb CBOWCTB BEILECTB WX
COCTaBOM M CTPOEHHUEM, ITO3HABAEMOCTb MPUPOJIHBIX SBICHUN MyTEM SKCHEPUMEHTA U PEIICHUS
MIPOTHBOPEYNI MEXIy HOBBIMU (DaKTaMU U TEOPETHUECKUMH MPEANOCHIIKAMH, OCO3HAHUE POJIH
XUMHH B PELICHUH IKOJIOTMYECKUX MPOOJIEM, a TakkKe MpoOsieM cOepexeHHs] IHEPreTHUEeCKUX
PECYPCOB, CBIPBS, CO3/1aHUS HOBBIX TEXHOJIOTUI U MaTEpPHAJIOB.

B mnane pemieHust 3amad  BOCHHUTAHUS, PA3BUTUS M COIMAIM3AIMH  OOYJarOIIUXCS
[IPUHATBIE TPOrPAMMOM IO XMMMHU TOAXOIbl K OIPEIEICHUI0 COAEPKAaHUS M IHOCTPOCHMS
IpeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIBbHBIX YYeOHBIX NEHCTBUH, MMEIOLINX
0a30Boe 3HAUCHUE U PA3IMYHBIX BHJIOB JI€ATEIBHOCTH: PEIICHHUS MTPOOIIeM, TTOMCKA, aHATIH3a 1
00paboTkn wuHGOpPMAIMK, HEOOXOJUMBIX [IJII TPHOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIIEI0BATENIbCKON AESITENBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUN XUMMHU.



B mpakTtuke npenojiaBaHus XUMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, TaK U
Ha YpPOBHE cpenHero oOmero o0pa3oBaHus, TpU ONPEAENCHUH  COAEp KaTeIbHOU
XapaKTepUCTUKU LeJiel M3y4deHHsl IpeJMeTa HamlpaBiIeHHEM IEePBOCTEIIEHHON 3HAaYMMOCTU
TPaIULIMOHHO Tpu3HAETCsT (OPMUPOBAHHME OCHOB XHMHYECKOW HAyKHM Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOW JEATEIbHOCTH 4YeJIOBeKa M Kak OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyiabTyphl. C METOAMYECKON TOYKM 3pEeHUs TaKoW MOAXOA K
OTIPEICIICHUIO TEJIeH N3YUCHUS MIPEeIMEeTa SBISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMH H3YYCHHS TpeaMeTa «XHUMHS» Ha
6a3oBoM ypoBHe (10 KkIi1.) ABIAIOTCS:

e (GOpMHpPOBAHME CHCTEMbl XUMHUYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHONH KapTHHBI MHpA, B OCHOBE KOTOPOIl JieXkKaT KIFOUYEBBIC MOHSTHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPHH XWMHUH, OCBOCHHE sI3bIKA HAYKH, YCBOCHUE U
MOHUMAHWE CYNTHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHUE IPEACTABICHUI O HAyYHBIX METOJAX MMO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnuid, HeOOXOIUMBIX ISl TPHOOPETEHUSI YMEHHI OPUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHUSCKHUX SBJICHUH, HMCIOIIUX MECTO B MIPUPOJIC, B MPAKTUICCKON U
MOBCEIHEBHOM JKU3HH,

® Dpa3BUTHE YMEHHA U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAONIOACHHWEM U
OOBSCHEHHEM XHMHYECKOTO OHKCIEPUMEHTa, COOJIOACHUEM TMpaBuil 0Oe30MacHOro
oOpallieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atuMm, comepikarenbHas XapakTepUCTHKA IeJIel M 3a/1ad U3y4eHUs TpeaMeTa B
MporpaMMe MO XMMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPHOPUTETAMU
B CHCTeME CpeaHero oodmero ooOpaszoBanusi. CeromHs B MPENoOJaBaHUHW XUMHUU B OOJbIIel
CTETIeHH OTHAETCS MPEANOYTEHHE MPAKTHYSCKOW KOMITOHEHTE COJEpKaHUs OOydeHwHs,
OpUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeNbHONW  OpraHU3alllu,
BIIQJICIOIIETO0 HE HAOOpOM 3HAHMIA, a (PYHKIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTHUBHOTO TOJYYCHHs 3HAHUM U MPUMEHEHHsI UX B PealbHON KU3HU I PEIICHUS
MPAKTUIECKHUX 3a]1a4.

B cBs3M ¢ 3THM Tpu HM3YYCHHH TIpeaMeTa «XHMHS» JIOMUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TaKKE LENH U 33]1a4H, KaK:

aganTanus OOydJalIIUXCcs K  YCIOBUSM  JUHAMHYHO  pPa3BUBAIONIETOCS  MHpA,
(GbopMHpOBaHWE WHTEIUICKTYAJIIbHO pA3BUTOW JIMYHOCTH, TOTOBOW K C€aMOOOpa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPUHATHUIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIVSIX, CBI3aHHBIX C BEIICCTBAMH U UX PUMECHEHHEM;

dbopmupoBaHre y OOYYaIOMUXCS KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIICTCHITUH),
MMEIOIUX YHUBEpPCATbHOE 3HAUCHHE JJIS PAa3INYHBIX BUJOB JIEATEIHHOCTH: PEIICHUS TPOOIieM,
MOUCKa, aHaluu3a W o00paboTku WHGOpPMAIMK, HEOOXOIUMBIX ISl TMPUOOPETEHUS OTbITa
NESTENbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMHUH, a TaKXke Ui OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHU3M YeJIOBeKa U MPUPOIHYIO CPENy;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBHUH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHbBIC WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA M aHalu3a y4eOHOU U HAyYHO-TIONYISpHON HHPOPMALIUU XUMHUECKOTO
COJICPKAHMS;



(bopMHUpOBaHKE U PA3BUTHE y 00YUAIOIIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIUICHUS,
HAOIOIATEeIPHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIWMBI, B
YaCTHOCTH, ITPY TUIAHUPOBAHUH U TIPOBEJCHUN XMMUYECKOTO YKCIIEPUMEHTA,

BOCIIUTaHHE Y OOyYaommxcs YOeKIEHHOCTH B T'yMaHUCTUYECKOH HANpaBICHHOCTH
XAMHAW, €€ BaXHOW pOMM B  PEHICHWH TIIOOAIbHBIX  TPOOJIEM  paIiOHAIBHOTO
MPUPOIOTIONB30BAHUS, MOMOTHEHUS SHEPTETHYECKHX PECYPCOB M COXPAHEHUS IPHPOTHOTO
paBHOBECHUS, OCO3HAHHMS HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K TPHPOJIE U CBOEMY
3II0POBBIO, a TaK)Ke MPUOOPETEHHUS OMBITA MCIIOIG30BAHMS TTOJYYCHHBIX 3HAHWUH TSI IPUHSTHS
I'PaMOTHBIX PEIICHUH B CUTYaLUsIX, CBA3aHHBIX C XMMUYECKUMH SIBICHUSIMHU.

B yueOGHOM 1u1aHe cpemHero obOmero oOpa3oBaHus NMpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MPeAMETHOI o0nacT «EcTecTBeHHO-HAYYHBIE ITPEMETHI».

OOmiee 4nciI0 4acoB, OTBEACHHBIX I M3YYEHHUS XMMHHU, HA 0a30BOM YPOBHE CpPEIHETO
oOuiero obpasoBaHusi, coctaBisier 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henemo), B 11
kiacce — 34 yaca (1 9ac B Hezelo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyecKkue OCHOBbI OPraHM4YeCKOM XMMUU

IIpenMeT opraHMYecKOld XUMHUH: €€ BO3HUKHOBEHHUE, PA3BUTHUE U 3HAUEHUE B IOJYYEHHU HOBBIX
BELIECTB U MaTepuayioB. Teopus CTpOeHUs opraHuueckux coeauHeHuid A. M. BytnepoBa, e€ oCHOBHbIE
nosioxkeHusi. CTpyKTypHbIE GOPMYIBI OPraHMYECKHUX BelecTB. ['oMonorus, usomepus. XumMuueckasi CBA3b
B OPraHUYECKHUX COECUHEHUSIX — OAMHAPHBIC U KPATHBIE CBS3U.

[lpencraBinenre o KilaccuPUKAMM OpPraHMYECKUX BellecTB. HoOMeHKIaTypa OpraHu4ecKux
COeNMHEHUN (cHUcTeMaTHuecKas) W TPUBHAIbHBIC Ha3BaHUS Ba)KHEUIIMX TPEICTABUTENEH KIIACCOB
OpraHUYECKHX BEIIECTB.

DKCHeprUMEeHTaNbHbIE METO/IbI U3YUCHHSI BEIIECTB U UX MPEBpAIICHHIi: 03HAKOMIIEHHE C 00pa3laMu
OpraHMYECKHX BELIECTB U MaTepHUajJaMu Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OPraHUYECKUX BEILECTB,
HaOJIIOJIEHUE U ONHMCAHHWE JIEMOHCTPAIMOHHBIX OMNBITOB MO IMPEBPALLIEHUI0 OPraHUYECKUX BEIIECTB IMPHU
HarpeBaHuM (TUIABJICHHE, OOYTIIMBAaHUE U TOPCHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHUI psif. MeTaH U 3TaH — MPOCTEHIINE MPECTaBUTEIN
QJIKaHOB: (PU3MUECKUE U XMMUYECKHE CBOMCTBA (PeaKkIMM 3aMeIIeHUs] U TOPEHNUs ), HaXOXKJCHUE B TIPUPOJIE,
MOJIy4YE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psA. OTWIEH W NPONWIEH — IpocTeuline
OpPEJCTaBUTENIM  AJKEHOB: (U3MuUecKue M  XUMHMYECKHEe CBOMCTBa  (peakuud TUAPUPOBAHMA,
raJIor€HUPOBAHUS, TUAPATALIUU, OKUCIICHUS U MOJIMMEPU3ALINHN), TOTYYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaXKHEWIINE XMUMHYECKHE CBOMCTBA
(peaxuust monumepuzaiun). [lonyueHrne CHHTETHYECKOTO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTMYECKUH psAlx. ALETUIeH — MNPOCTEeHIIMMA
MpEJICTaBUTENb AlIKUHOB: COCTaB, CTpOE€HHE, (U3MUeckrue U XHMHYECKHE CBOICTBa (peakuuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THPAaTallui, TOPEHUS ), TOTyY€HUE U IPUMEHEHHE.

Apennl. benson: cocraB, cTpoeHHE, (QUIMUECKHE M XUMHUYECKHE CBOWCTBA (peakiuu
TaJIOTeHUPOBAHUS U HUTPOBAHMUSA), MOTYYCHHE U MPUMEHEHUE. Tonyon: cocmas, cmpoenue, usuieckue u
Xumuyeckue ceolicmea (peakyuu 2al02eHUpoO8aHUs U HUMPOBAHUS), NOJIYYEHUe U NpUMeHeHUe.
TokcnyHOCTH apeHOB. I'eHeTHuecKas CBSI3b MEXIY YIJI€BOAOPOAAMH, NMPUHALICKANUMU K Pa3IudHbIM
KJ1accam.

[TpupoiHble UICTOYHUKH yTi1eBO0poa0B. [Iprpoanblil ra3 u nonytHele HeQTsHbIE ra3bl. HepTh u eé
npoucxoxaenue. CrnocoObl nepepadoTku HeTU: MEPETOHKA, KPEKUHT (TEPMHUUYECKUN, KaTaTUTHUYECKHIA),
nuponu3. IIpoaykrsl nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHbII
yroJib U IPOAYKTHI €T0 MepepadoTKu.

OKcNepUMEHTaIbHbIE METO/Ibl M3yUEeHHUs BEIIECTB U MX MPEBpAllEeHUil: 03HAKOMJIEHHE ¢ 00pa3laMu
IUIacT™MacC, KaydyKoB H pe3uHbl, Koulekuuun «HepTs» u  «Yromp», MOJEIUpOBaHHE MOJIEKYJ
YIJI€BOJIOPOAOB U TaJOT€HONPOU3BOAHBIX, MPOBEACHUE MPAKTUYECKOM pabOThl: MOJydyeHUE ITUJICHA U
U3Y4YECHHUE €r0 CBOMCTB.

PacuérHble 3amaum.




Bbluncnenuss mo ypaBHEHUIO XMMHUYECKOH peakuuu (Macchl, 00b&Ma, KOJUYECTBA HCXOTHOTO
BELIECTBA WJIU MPOJAYKTa pPEaKUMHU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOIHBIX
BEIIECTB UJIU MPOJYKTOB PEAKIIUH).

Kuciaopoaconepsxkamme opranndeckKue coeiMHeHUs

[IpenenbHblE OHOATOMHBIE CHUPTHL. METaHONI M 3TaHOJ: CTpOeHUe, QU3NYECKHE U XUMHUYECKHE
CBOIicTBa (peakuMu C AaKTUBHBIMM METalyIaMH, TaJOreHOBOAOPOJAaMHU, TOpEHHE), MPUMEHEHHUE.
BonopoaHbie cBsI3u MEXy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIa M 3TaHOJIa HA OPTaHMU3M UYEJIOBEKa.

MHoroaromMHble CHOUPTHL. DTUICHIJIMKOJIb W TJIMIEPUH: CTPOCHUE, (PU3NYECKHE U XHUMHUYECKHE
CBOICTBa (B3aUMOJICHCTBUE CO IIEJIOYHBIMU METallJIaMH, KAaueCTBEHHAas peaklus Ha MHOTOaTOMHBIE
cnupThl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpuMeHeHne runepyuHa U dTUIICHTJINKOJISL.

®deHol: CTpOEHHWE MOJEKYIbl, (PU3NUECKHE WU XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHoa.
[Ipumenenue peHona.

Anprerunsl U Kkemonvl. POpPMaIbACTHI, aleTaldbJIeIu/: CTPOCHHE, (U3NYECKHEe M XUMHUYECKHE
CBOICTBa (peaKkuu OKUCICHUS M BOCCTAHOBIICHUS, KAUECTBEHHbIE PEaKIINH), TIOJYyYeHHE U TPUMEHEHUE.

OHOOCHOBHBIE Ipe/ebHbIe KapOOHOBbIE KUCIOTH. MypaBbUHAS U YKCYCHAsl KHCJIOTBL: CTPOCHUE,
¢u3znyeckne U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME Ui Kjlacca KUCIOT, peakuus 3Tepu(uKalun),
nojiydyeHue 1 npuMeHeHue. CTeapuHOBas M OJICMHOBAsI KUCJIOTHI KaK MPEACTaBUTENN BBICIINX KapOOHOBBIX
KUCJIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOILIee JeiicTBHE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponu3 cioxHbX 3QupoB. Kupsl.
I'maponus xupos. [Ipumenenne xupoB. buosornyeckas posib JKUPOB.

VYrneBoasl: cocTaB, KIACCHU(HKAIMA YIrIeBOAOB (MOHO-, TU- W Moiucaxapuipl). [oko3a —
NpOCTEHIINNA MOHOCaxapua: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (U3MUECKHEe U XUMUYECKHUE CBONCTBA
(B3aumopeiictBue ¢ ruapokcunom Mmeau(ll), oxucinenne amMmMuauHbIM pacTBopoM okcuga cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B IMPHPOJE, NMPUMEHEHUE, OMOJOTHYECKasi POJb.
®dortocunTe3. OpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman wu wnemionoza Kak MNOpupoAHble moiuMepbl. CTpoeHHME KpaxMmanaa M LEJUII0JIO03BI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THUIpoJin3, KaueCTBEHHAs peaKlys C HOJOM).

DKCcneprUMeHTalIbHbIE METO/IbI U3YUEHHS BEUIECTB U MX MPEBpallCHUli: MpOBeAeHHE, HAOII0AeHIE U
ONMCAHUE JIEMOHCTPALlMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX
crupToB (OKHCcIIeHHne dTanona okcuaoM Mean(1l)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE TIIHIICPUHA C
rugpokcuoM Meau(ll)), anpaeruoB (OKMCIEHHME aMMHAyHBIM pacTBOpoM okcuaa cepedpa(l) u
rugapokcuaoM meau(ll), B3ammoneicTBue kpaxmalia C HOJAOM), MPOBEAEHUE NPAKTHUECKOW padOTHhI:
CBOICTBa PacTBOpPA YKCYCHOU KUCJIOTHI.

Pacuérnbie 3anaun.

Bbrunicnenuss 1mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIWYECTBA HCXOAHOIO
BEIIECTBA WJIM MPOAYKTa PEaKIMU MO H3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO U3 HCXOIHBIX
BELIECTB MJIU MPOJYKTOB PEAKIIUN).

A3zoTcoeprkalie OpraHn4eckue CoeMHEHN.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIe OpraHndeckue coeAuHeHus. Pu3nueckrue 1 XMMUYECKHe CBOMCTBA
aMUHOKHCJIOT (Ha IpUMepe IIUIHUHA). buonorndyeckoe 3HaueHUE aMMHOKUCIOT. [lenTupl.

benku kak mpuUpoHBIE BBICOKOMOJIEKYJISIpDHBIE coeuHeHus. IlepBuuHas, BTOpUYHAsA W TpPETUYHAsS
CTpYKTypa OesKoB. XMMHYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, ACHATYpalus, KaUeCTBEHHbIC PEAKIIMU Ha
OeJIKHU.

DKCHeprUMEeHTalIbHbIE METOJbl M3YYE€HHS BEIECTB M UX IMpEBpallleHUui: HAOII0/IEHUE U OIMCaHUE
JIEMOHCTPAIIMOHHBIX OIIBITOB: JIEHATYpaIus OEJIKOB IIPU HArPEBAHUH, LIBETHBIE PEaKIMH OEJIKOB.

BbicokoMosieKyIsipHbIE COCANHEHHUS



OCHOBHBIE MOHATUSA XUMHUH BBICOKOMOJIEKYIJISIPHBIX CO€IUHEHUI: MOHOMED, MOJIMMEpP, CTPYKTYPHOE
3B€HO, CTENEHb INOJUMEpPU3AlMM, CpeaHss MoJeKyaspHas Macca. OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH — OJIMMEpHU3alys U OJIUKOHAESHCALHSL.

DKCIepUMEHTAIbHbIE METOJIbI M3yUCHHUS BEIIECTB U UX MPEBpAILCHUI: 03HAKOMJICHHE ¢ 00pa3laMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

MesxnpeamMeTHble CBA3H.

Peanuzanuss MeXNpenMETHBIX CBsI3€W MpU H3YyYEHUM opraHuueckod xumuu B 10 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAayYHbIX IMOHSATHM, TaKk M TOHATHUH,
SBJISIIOIIMXCSI CHCTEMHBIMHU JJIs1 OT/AEIIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO011me ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJICHHE, HAYUHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHSI, aHAIIN3,
CHHTE3, KJIaccu(puKanus, NepuoAnIHOCTb, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOACITUPOBAHHUE.

®usuka: MaTepus, HHEPrusi, Macca, aTroM, DJJEKTPOH, MOJEKyJa, SHEPreTUYECKUH YpOBEHD,
BEIIECTBO, TeN0, O0BEM, arperaTHoe COCTOSIHUE BEIECTBA, (DPU3MUYECKHE BEIMYMHBI M CIUHHIBI WX
U3MEPEHUsI.

Buonorus: knerka, opranusm, ouocdepa, 0OMeH BEIIECTB B OpraHn3Me, (OTOCUHTE3, OMOIOTHYECKU
aKTUBHbIE BellecTBa (O€IKH, YTIIeBObI, )KUPbI, PEPMEHTHI).

["'eorpadus: MuHEpaibl, TOPHBIE TOPO/bI, TOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus:: MNUIIEBbIE MPOAYKTHl, OCHOBBI DPALMOHAIBHOIO IIUTaHMs, MOIOLIME CPEACTBa,
JIEKapCTBEHHbIE M KOCMETUYECKUE MpenapaThl, MaTepUasbl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMEBI 110 XMMHUU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMYHHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycraHaBnmMBaeT TPeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OOYUYAIOIIUMHCS IMPOTPaMM
cpenHero o0mero o0pa3oBaHus (JIMYHOCTHBIM, METANIPEIMETHBIM U TIPeIMETHBIM). HayuHO-MeTognaeckoi
OCHOBOI1 JIJ151 pa3pabOTKH IIAaHUPYEMBIX PE3YJIbTaTOB OCBOSHHSI POTPaMM CpeHero oo1iero oopa3oBaHus
SIBJISIETCSI CUCTEMHO-/I€SITEIBHOCTHBIN MOJIXO/I.

B cooTBercTBUM € CHCTEMHO-ACSATEILHOCTHBIM MOAXOJOM B CTPYKTYpE JMYHOCTHBIX PE3YJIHTaTOB
OCBOGHHUsI mpeaMmeTa «XHUMHS» Ha YpPOBHE CpEIHEro oOImero o0pa3oBaHUs BBIIEICHBI CIEAYIOIIHNE
COCTaBJIAIOILHUE!

OCO3HAaHHE OOYYAIOIIUMHUCS POCCHICKOW TPAXKTAHCKOW HISHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPEIETICHHIO;

HAJTMYUE MOTUBAIIMU K O0YUEHUIO;

L[EJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LEHHOCTEH
U UCTOPUUYECKUX TPAAUIINIA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIONINXCs PYKOBOJICTBOBATHCS B CBOEH JESITEIHLHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAMHU, MPUCYIIUMU LEJIOCTHONH CUCTEME XUMHUUECKOI0 00pa30BaHMUs;

HAJIMYUE TPABOCO3HAHMS JKOJOTHYECKOW KYIbTYypbl M CIIOCOOHOCTH CTaBUTh LIETH M CTPOUTH
JKU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHMS IpeaMera «XHMHs JTOCTHTaloTCi B €AUHCTBE y4eOHOU u
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C T'YMAaHUCTUUYECKHUMH, COLMOKYJIBTYPHBIMH, JYXOBHO-
HPABCTBCHHBIMU IIEHHOCTSMH W HJCAJIaMA POCCHICKOTO TPa)XJTaHCKOTO OOIIeCTBA, NPUHSATHIMH B



oOIecTBE HOpPMAMH W TPaBHJIAMU TIOBEJEHHUS, CHOCOOCTBYIOIIMMH TMpOIleccaM CaMOIO3HaHUS,
CaMOpa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHUS JIMYHOCTU O6yT-IaIOHH/IXC9I.

JIngHOCTHBIE pe3ynbTaThl OCBOCHHS IMpeaMeTa «XHUMHUS» OTpakaroT CHOPMHUPOBAHHOCTH OIBITA
IO3HAaBaTeJILHOU U HpaKTH‘{eCKOﬁ JCATCIBbHOCTU 06yqafomnxc;1 Mo pceajn3alvu HPHUHATBIX B 06H_IGCTBC
HGHHOCTGfI, B TOM YHCJIC B HAaCTH.

1) rpa:knaHcKoOro BOCIUTAHUSA:

OCO3HAaHUA 00yYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00s13aHHOCTEN, YBaXKEHUS K 3aKOHY U
IIPABOIIOPSIIKY;

MIPEACTABICHUS O COIMAIBHBIX HOPMAaX M IPaBUIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTU MPH CO3/IaHUM Y4eOHBIX MPOEKTOB, PELICHUN
y4eOHBIX U IMO3HABATEIBHBIX 3a]1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHHUs, JIOTHKY U apryMEHThl APYTUX MpU
AHaJIU3€C pa3JIMYHbIX BUAOB yqe6H0171 JACATCIIBHOCTH,

2) NATPUOTHYECKOI0 BOCIIMTAHMS :

HNCHHOCTHOI'O OTHOHMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTO OTE€YECTBEHHON XHUMHH,

YBAXXCHHA K IIPOLCCCY TBOPUCCTBA B O6J'IaCTI/I TCOPHUHU U MPAKTHUYCCKOro MNPHUMCHCHUA XWMHHU,
OCO3HAHHUS TOTO, YTO JOCTIKCHHUS HAYKH €CTh pe3yibTaT JUIMTEIbHBIX HAOIIOJCHUN, KPOTOTIUBBIX
SKCHICPUMCHTAJIbHBIX ITOMCKOB, IOCTOAHHOI'O TPpYyJda y‘-IéHLIX " IIPAKTUKOB;

HHTCPECAa MW IMO3HABATCJIbHBIX MOTHUBOB B IIOJYUCHHUHN W IMOCIICAYIOLICM aHAJIU3C I/IH(i)OpMaIII/II/I (0]
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIICHUBATh CHUTYAaIlUW, CBA3aHHBIE C XUMHUYECKUMHU SBICHUSMU, U TNPUHUMATH
OCO3HAaHHBIC PCHICHUSA, OPUCHTHPYACh HA MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJICHNE U IMOCTYIKH CBOUX TOBAPHIIEH C MO3UIIUNA HPABCTBEHHBIX H
MPABOBBIX HOPM M OCO3HAHHWE TOCTEACTBUNA ATHX MOCTYIKOB;

4) popmMupoBaHUs KYJLTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOr0 00pa3a JKU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3JI0POBEIO;

COOJIIOICHMS TIPaBHJI O€30MacCHOTO OOpAaIlleHHs ¢ BEIIECTBAMH B OBITY, MIOBCEIHEBHOW JKU3HU U B
TPYAOBOH IESITENHLHOCTH;

MOHMMAaHHA HCHHOCTU IPaBHJI HHAWBUIAYAJIBHOTO W KOJIJICKTHUBHOTIO 6€3OHaCHOI‘O IIOBCACHUA B
CUTYAIUAX, YTPOXKAIOIINX 3JI0POBBIO U KU3HU JIFOICH;

OCO3HAHHUS TOCIEACTBUI U HEMPUATHUS BPEAHBIX MPHUBBIYCK (YIOTPEOJIICHUS AIKOTONIsl, HAPKOTHUKOB,
KypeHus);

5) Tpya0BOro BoCIMTAHMS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BATEILCKOM JEATENbHOCTH, OOIIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUIAX JIEATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE YYacTHE€ B PEIICHUHU MPAKTUYECKUX 33a]a4 COLMAIbHON HANpaBICHHOCTH (B
paMKax CBOETO KJIacca, IIIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3Y4YCHHUIO MpodeccHuil pa3MyHOTO PojJia, B TOM YHCIE HAa OCHOBE
MPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYyLY, JIIOASAM TpyAa U pe3yiabTaTaM TPYAOBOU IEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYQJIBHOW TPACKTOPHH OOpa30BaHUs, OyIyIIeH
npodeccud W peanu3alid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HWHTEPECOB,
CHocOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 001IecTBa;



6) 3K0J10rHYEeCKOr0 BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIECO00Pa3HOr0 OTHOLIEHMSI K MPUPOJE, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HHU Ha
3emie;

NOHUMAaHHMA IJ100aJIBHOT0 XapaKTepa 3KOJIOTUYECKUX Mpo0sIeM, BAMSHUS SKOHOMHUUECKUX MTPOLIECCOB
Ha COCTOSIHME TPUPOTHON U COLMAIBHOM CPEJIbI;

OCO3HaHMsI HEOOXOAMMOCTH HCIOJIb30BAaHUS JAOCTWKEHMH XMMHUU JJII DPELIEHUs BONPOCOB
PalMOHAIBLHOTO IPUPOIONIOIB30BaHNUS;

AKTHBHOI'O HENPUATHS ACHUCTBUM, NMPUHOCALIUX BpEJ OKPYKAIOIIEH HMPUPOJHON cpene, yMEHHMs
IPOTHO3UPOBATh HEOJArONpUATHBIE HKOJOIMYECKUE TIOCHEACTBUSA IpEeNNpUHUMAEMbIX JeHCTBUH U
IIpeoTBpallaTh UX;

HaJIM4YUsl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYPBI, OINBITA AEATEIbHOCTU
JKOJIOTMYECKOM  HAaINlpaBIEHHOCTH, YMEHMsS  PYKOBOJICTBOBAaTbCA MMM B II03HAaBATEIbHOM,
KOMMYHHKATHBHOHM M COITMAIEHON MPAKTHUKE, CIOCOOHOCTH W YMEHUSI aKTUBHO MPOTHUBOCTOATH UACOIOTHU
xeMohoouu;

7) HEHHOCTH HAYYHOI0 MO3HAHHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOILIECTBEHHOM MPAKTUKH;

NOHUMaHMA CleUU(pUKN XMMUU KaK HayKH, OCO3HaHUS €€ poiH B ()OPMHPOBAHUHU PALMOHATIBHOTO
HAyYHOTO MBILIUICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJCTaBICHHUS 00 OKpYXKAIOLIEM MHpE KaK O €IUHCTBE
OpUPOABl M YellOBeKa, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEW M PpEIIeHUH IMpoOJieM COXpaHEeHHs
IPUPOJIHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAUYMMOCTHM XUMHM JUIsI COBPEMEHHOW LUMBWIM3AaLMU: B €€
I'YMaHHCTUYECKON HaNpaBIEHHOCTH W BaXHOM POJIM B CO3/IaHMM HOBOM 0a3bl MaTepHalbHON KYIBTYpHI,
pelIeHnH TJI00aIbHBIX MPO0JIEM YCTOMYMBOIO Pa3BUTHSI UYEJIOBEYECTBA — CHIPHEBOW, DHEPrETHUECKOMH,
IUILIEBOW U 3KOJOrMYECKOW Oe30MacHOCTH, B PAa3BUTUU MEIULUHBI, 00ECIICYEHUH YCIOBHH YCIIEHIHOTO
TpyZla ¥ SKOJIOTUYECKH KOM(POPTHOI KU3HU Ka)KA0r0 YjeHa o0IIecTBa;

€CTECTBEHHO-HAyYHON IPaMOTHOCTH: MOHMMAHHUS CYIIHOCTU METO/OB MO3HAHMS, UCIOJIb3YEMbIX B
€CTECTBEHHBIX HAyKax, CHOCOOHOCTH MCIIOJIb30BaTh IOJyyaeMble 3HAHMUS AJI aHaiIu3a U OOBSICHEHUS
SBIICHUM OKPYXAIOIEro MHUPa M NPOMCXOASAIMX B HEM H3MEHEHHMH, yMEHHUs JelaTh O0OOCHOBAHHBIC
3aKJIIOYEHUs] Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOIIUXCS AAHHBIX C LEIbI0 IMOJIyYEHHs] JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIONB30BaTh XWMHUUYECKHWE 3HAHMS IS pEIIeHUs MpoOiieM B
peaNbHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MO3HAHUIO U MCCIIEN0BATENbCKON AESITEIIBHOCTH;

TFOTOBHOCTU U CIIOCOOHOCTH K HENPEPBIBHOMY O0pa30BaHUIO U CaMOOOPa30BaHMIO, K aKTUBHOMY
HOJY4YE€HUIO HOBBIX 3HAHUM M0 XMMUU B COOTBETCTBHUHU C JKU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TPyZa B PA3JIMYHBIX cepax MpodhecCUOHATBLHOMN e TeIbHOCTH.

METAINPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIE pe3yabTaThl OCBOCHHUS YYEOHOTO mpeaMera «XHUMHS» Ha YPOBHE CPEIHETrO
o01ero o0pa3oBaHus BKIIOYAIOT:

3HauUMMbIe i1 (OPMHUPOBAHUS  MHPOBO33PEHHS]  OOYYAIOIMIMXCS — MEXIUCUUTUTHHAPHBIC
(MeXIpenMeTHbIE) OOIIEHayyHble MOHATHSA, OTPa)KaloIIUE IEJOCTHOCTh HAyYHOW KapTHHBI MHpa HU
cnenu(UKy METOAOB IMO3HAHHS, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO, SHEPIHS,
SIBJICHHUE, TPOIleCC, CUCTeMa, HAy4yHbI (PAaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCClieIoBaHNe, HAOII0IeHIe, U3MEPEHHUE, DKCTICPUMEHT U JIPYTHUE);



VHHUBEpCcalbHble Yy4eOHble JAeicTBHs (MO3HABaTENbHBIE, KOMMYHHUKATHBHBIC, PETYISTHBHBIC),
obOecrieunBaromnye (GopmupoBaHue (PYHKIIMOHAILHOW T'PAMOTHOCTH M COIMAIBHON KOMITETCHITUU
00ydJaromuxcs;

CIOCOOHOCTh O0YYAIOIIMXCSl UCTIOIB30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE, MEPOBO33PEHUECKHE
3HAHMS U YHUBEPCATbHBIC YICOHBIC IEHCTBUS B TO3HABATEIIBHON M COITMATBHOM MPaKTHKE.

MeTanpeaMeTHbple  pe3yJdbTaThl  OTPAXAKT  OBJIAJICHUE  YHUBEPCAIBHBIMH  y4COHBIMHU
M03HABATEILHBIMHI, KOMMYHUKATUBHBIMU U PETYISTHBHBIMU JACHCTBHUSIMH.

OgJ1ajieHHe YHUBEPCAJbLHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH A€ CTBUIMM:

1) 6a30BbIe JIOTHYECKHE AeHCTBUS:

CaMOCTOSITEIEHO (POPMYITUPOBATH M aKTYaJTU3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEJICIIATh [ENU JeATSIBHOCTH, 3aJaBas MmapaMeTpbl U KPUTEPHH WX JOCTHKECHHS, COOTHOCHUTH
pe3ynabTaThl ACSITEILHOCTH C TIOCTABIICHHBIMU IIEIISIMU;

UCIIOJIb30BATh MPH OCBOCHUHW 3HAHHNA MPUEMBI JIOTHUECKOTO MBIIIICHUS — BBIICISTh XapaKTepHBIC
NPHU3HAKW TOHATHH W YCTaHABIWBATh WX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME TOHSATHS JIJIS
OOBSICHEHUS OT/AETbHBIX (DAaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUH IS KIIACCU(UKAIIMA BEMICCTB M XUMHYECKUX PEAKITHIA,

YCTaHABJIMBATh PUYUHHO-CJICICTBEHHBIC CBSI3U MKy N3y9aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE paCCyX ACHHUS (MHIAYKTUBHbBIC, [EAYKTHBHBIC, [0 AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEYHS B pPACCMATPUBACMBIX SIBICHUSX, (OPMYIHpPOBATH BBIBOIABI U
3aKTFOYCHNUS;

MPUMEHSTh B IMPOIECCE TIO3HAHMSA, UCTIOIB3YEMblE B XUMUU CUMBOJIMYCCKUE (3HAKOBBIC) MOICIIH,
peoOpa3OBhIBATh MOJICIBHBIC TMPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ) 3JEMEHTA, XHMHYECKas
dbopMmyna, ypaBHEHHE XUMHUYECKON PEaKIMK — MPU PElIeHUH Y4eOHBIX TO3HABATENbHBIX M MPAKTHYECKUX
3a/1a4, TPUMCHATH HAa3BaHHBIC MOJCIBHBIC TPEJCTABICHUS JJIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIICCTB M XUMHUUCCKHX PEAKIIHH.

2) 0a3oBble HCCIeA0BaTENbCKUE 1€ CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB U XUMUICCKUX PEAKITUH;

dbopMyIUpoOBaTh LEIX M 3a7a4d HCCIICIOBAHUS, MCIOJIb30BaTh MOCTABICHHBIE U CaMOCTOSTEIBHO
c(hOpMyITHUPOBAHHBIE BOMPOCHI B KAauyeCTBE HWHCTPYMEHTA TO3HAHHUS W OCHOBBI i (HDOPMUPOBAHHS
TUIIOTE3BI TI0 IPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXICHHIA;

BJIa/IETh HaBBIKAMU CAMOCTOSTEIBHOTO IJIAHUPOBAHUS U MPOBEICHUS YUSHUYECKUX SKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHUS HAONIONATh 3a XOJOM TMIPOIEcca, CaMOCTOSITEIbHO TPOTHO3HPOBATH €T0
pe3ynbrat, (OpMyJIHpPOBaTh OOOOMICHHS ¥ BBIBOJALI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB
UCCJIEIOBAHMsI, COCTABIATh 00OCHOBAHHBIN OTYET O MpoieTaHHON paboTe;

MPHOOPETaTh OMBIT YYCHHYSCKOH WCCIICIOBATEILCKON M TPOCKTHOW JESATCIBHOCTH, IPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITCIIBHOMY ITIOMCKY METOJOB pPEIICHHS MPAKTHYCCKUX 3ajad,
MPUMEHEHUIO Pa3JIMYHBIX METOIOB MIO3HAHUSI.

3) pa6ora ¢ nundopmanueii:

OpUEHTHPOBATHCS B PAa3IMYHBIX HCTOYHHKAX WHGOpMaluu (HAY4YHO-TIOMYNsApHAs JIUTEparypa
XUMHYECKOTO COJICpKaHMS, CIIPaBOYHBIC MOCOOUSs, pecypchl VMHTepHETa), aHAIM3HPOBATh HH(DOPMAIIIO
pPasIUYHBIX BHJOB H (GOPM TPEICTABICHHS, KPHUTHYCCKH OICHHBATh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUHBOCTE;

dbopMyIUpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHBIE METOIBI NPU TOUCKE W O0TOOpe MH(OpMAIIHH,
HEOOXOIUMOM TSI BHITIOJTHEHUS YIEOHBIX 3aJ1a4 ONPEICIEHHOTO THIIA,

npUOOpETaTh OMBIT UCTIOIB30BAHUS WH(OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH U Pa3IHYHBIX
MIOMCKOBBIX CHCTEM;



CaMOCTOSTEJIEHO BBHIOMPATh ONTUMANIbHYIO (POPMY INpe/cTaBIeHUsT HHPOPMALUHU (CXEMBbI, rpaduKy,
JuarpaMMbl, TaOJUIbI, PUCYHKHU U IPYTHE);

UCIOJIb30BaTh HAayYHBIH S3bIK B KauyecTBE CpeJCTBA NMpH padoTe C XUMHUYECKOW HH(pOpMauuei:
OPUMEHATh MEXINpeAMETHbIe ((U3MYecKue W MaTeMaTH4YecKHe) 3HAaKM M CHUMBOJIBL, (HOPMYIIBL,
ab0peBuaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U Pe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEICTBA HATJISIHOCTH.

OBJaieHNe YHUBEPCAIBHBIMM KOMMYHUKATUBHBIMM el CTBHSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJie¢ Juajiora W/WIU JTUCKYCCHH,
BBICKA3bIBaTh HJi€H, (OPMYIMPOBATh CBOM MPEAJIOKEHHS OTHOCUTEIBHO BBIMOJIHEHUS MNPEI0KEHHON
3a/1a4u;

BBICTYyNIaTh C MpPE3EHTAled pe3yJbTaTOB IIO3HABATEIBHOM  JESATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMM IPU BBINOJHEHHMM XUMHYECKOIO SKCIIEPUMEHTA,
IPAKTUYECKON pabOThI IO UCCIIEA0BAHUIO CBOMCTB N3Y4a€MbIX BEILIECTB, PEAIM3alluU y4eOHOIr0 IPOEKTa U
(GopMynupoBaTh BBIBOJBI 110 pe3yJibTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MyTEM COIIACOBaHMS MO3ULUN B
X0J1e 00CYKACHHSI 1 0OMEHAa MHEHUSIMU.

Osgi1aieHHe YHMBEPCAJIbHBIMHU PeryJ/JsiTABHBIMY /ICHCTBUSIMU

CaMOCTOATEJIBHO TUIAHUPOBATh U OCYHIECTBISATh CBOIO IO3HABATENIbHYIO AEATEIbHOCTb, OMpEAess
e€ 1eTN U 33aJ]a4i, KOHTPOJIMPOBATh U M0 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH MPEAIaraéMblii alrOPUTM
JEUCTBUI NP BBINOJHEHUM Y4€OHBIX M HCCIENOBAaTEIbCKUX 3a]ad, BbIOMpaTh Hambosee 3(pdexTUBHBIN
croco0 UX peteHus ¢ y4€TOM MOTy4YEHHUs] HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKUX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

NNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXkKaroT:

c(OPMHUPOBAHHOCTD MPEICTABICHUH O XUMUUYECKON COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOH KapTHUHBI
MHpa, POJIH XUMUH B TIO3HAHUH SBJICHUN MPHUPOJBI, B HOPMUPOBAHUH MBIIUICHHUS U KYJIbTYpBI JIMYHOCTH,
e€ (yHKIMOHAJIbHOW I'PAMOTHOCTH, HEOOXOIUMOW ISl pelIeHHs] MPAaKTUYECKUX 3a7ad U IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpene;

BJIAQJICHUE CHUCTEMOW XUMHYECKMX 3HAHUN, KOTOpas BKJIOYAECT: OCHOBOIIOJIAralOUIUe IOHATHUS
(XMMUYECKUIl ~ 3JI€EMEHT, aToM, DJJEKTpOHHas  o000J04YKa  aTroMa, MOJIEKYJIa,  BaJIEHTHOCTD,
3JIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasl CBsA3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpalIEHHas),
MOJIb, MOJISIDHAs Macca, MOJISIPHBIA OOBEM, YIJIEpOAHBIN CKeneT, (YHKIMOHAJIbHAs TPYIIa, pajuKall,
MU30MEPHs, U30MEPBI, TOMOJOTMYECKUN PsAZ, TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOX M a30TCOACPIKAIIHE
COCJIMHEHUSI, MOHOMEp, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COCAUHEHMSI); TEOPUH M
3aKOHBI (TEOpHsI CTPOCHUS opraHndeckux BemectB A. M. byTiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKMM SA3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA, JICKAIIHE B OCHOBE
NOHUMAaHHUA TPUYMHHOCTH M CUCTEMHOCTM XUMHUECKUX SIBICHMU, (AKTOIOTMYECKHE CBEACHUS O
CBOICTBax, cOCTaBe, MOJyYEHUU M O€30MacCHOM MCIIONIb30BAHUM Ba)KHEHIIMX OpPraHMYECKHX BEIIECTB B
OBITY U IPAKTUYECKON EATEIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEepHbIE TNPU3HAKK TOHATHH, YCTaHABIUBATh WX
B3aMMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME TIOHATHSA TPU ONUCAHUM COCTaBa, CTPOCHHUA U
IIPEBPALICHUN OPraHUYECKUX COCIUHEHU;



c(OPMHPOBAHHOCTh ~ YMEHHUH  MCIIONB30BaTh XUMHMYECKYIO CHUMBOJHUKY JUIS  COCTaBJICHHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOH) (QOpMya OpraHMYECKUX BEUIECTB U
YPaBHEHUN XHMHYECKUX pEaKLUUM, M3rOTaBIMBATH MOJEIM MOJIEKYJ] OPraHMYECKHUX BEILECTB I
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS,

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAIJIE)KHOCTh U3YUYEHHBIX OPraHMYECKHX BEILIECTB
II0 UX COCTaBY U CTPOCHHUIO K ONpeAEIEHHOMY KJIacCy/Tpylre COeIMHEHUN (YTrIeBOJOPO/bl, KUCIOPOL U
A30TCOJIEPKAIIME COEIUHEHUsS,, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs), JaBaThb MM Ha3BaHUA IO
cuctematnueckoir HomeHknarype (IUPAC), a takke npuBOAMTH TpUBHAJIbHBbIE HAa3BaHUS OTAEJIBbHBIX
OpPraHWYECKHX BeIeCTB (ITWUJIEH, NPONWJIEH, AaleTUIeH, JSTWICHIVIMKOJb, IJIMLUEPUH, (EHOI,
dopmanpaerun, ameTalblerua, MypaBbUHAs KHUCIIOTA, YKCYCHash KHUCIIOTa, OJEMHOBas KHCJOTAa,
CTEapUHOBAs KUCIJIOTA, IIII0K03a, (PPYKTO3a, KpaxMall, LeJUII0J103a, TIUIHH);

c(OPMHUPOBAHHOCTb YMEHHSI ONPENEISATh BUAbI XMMUYECKON CBSI3M B OPraHMYECKUX COEAMHEHUSIX
(omuHapHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MOJOXKEHUS TEOPUU CTPOCHUS OPraHMYECKHX BeLecTB A.
M. BytnepoBa anis OOBSICHEHHS] 3aBHCHMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa W CTPOCHUS; 3aKOH
COXpaHEHMs MacChl BEILLIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (U3NYECKUE U XUMHYECKHE
CBOICTBA TUIIMYHBIX IIPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHMYECKUX BEILECTB (METaH, 3TaH, dTUJIEH,
MpOINWJIEH, aleTwieH, OyramueH-1,3, metunOyraaueH-1,3, GEH307, METAHOJ, STAaHOJ, JTUJICHTJIUKOID,
[JIMLEPUH, (DEeHOJ, aleTaabJeru]l, MypaBbHHas M YKCYCHasi KHCIOTBI, TJIIOKO3a, Kpaxmaj, IeJUIi0J03a,
AMUHOYKCYCHAasl KHUCJIOTa), WJUIIOCTPUPOBATh T'E€HETHYECKYI0 CBA3b MEXIy HHUMH YypaBHEHHUSIMHU
COOTBETCTBYIOLIMX XUMUYECKUX PEaKLH ¢ UCII0JIb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepu30BaTb MCTOYHHMKH YTJIEBOJOPOJHOTO ChHIphs (HE(DTH,
OPUPOJHBIM ra3, Yyroip), crHocoObl HX TNepepabOTKU U MPAKTHUECKOE NPUMEHEHUE IPOAYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYMCICHHUS 110 XHMHUYECKUM YpaBHEHHSIM (Macchl,
00béMa, KOJIMYECTBA HCXOJHOTO BELIECTBA MM NPOAYKTAa PEAKIMH I0 H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO M3 UCXOJIHBIX BELECTB WM MPOAYKTOB PEAKIMHN);

c(OPMHUPOBAHHOCTh YMEHUH BIIaJ€Th CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HayYHOI'O MO3HAHUS,
UCTONB3YEMBIX B XMMHUHM IIPU U3YYEHUM BELIECTB M XMMMYECKHUX SIBIECHUH (HaOmoleHue, U3MEepeHue,
9KCIEPUMEHT, MOJICIIMPOBAHHE), UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS [T IPUHATHUS PELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

c(hopMUPOBAaHHOCTh YMEHHMH COOJIOJATh TIpaBUjIa TIOJIB30BAHUSA XHWMHUYECKOM TOCYAOW W
1a0opaTOpHBIM 00OpYJOBaHUEM, a TakXe IMpaBuia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSMU 10 BBITOJIHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOIHATh XUMUYECKUNA 3KCIIEPUMEHT (IIpEeBpalIleHuUs
OpraHMYECKHUX BEILECTB IPU HArpeBaHUM, NOJYyYEHUE STUJIEHA U U3YYEHHME €ro CBOWCTB, KaU€CTBEHHBIE
peaklyy OpraHMYecKHUX BEIIECTB, JAeHaTypalus OEJKOB MpH HArpeBaHUM, LBETHbIE peakluu OEIKOB) B
COOTBETCTBUM C NpaBWJIAMU TEXHUKH O€30MaCHOCTH INpPH OOpallleHUH C BELIECTBAMHU U JIAOOPaTOPHBIM
000pyOBaHUEM, TIPEACTABIATH PE3yAbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (OopMe 3allMCH ypaBHEHUH
COOTBETCTBYIOLIMX peakUuil U (POpMYIUPOBATh BBIBO/bI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTUUYECKH aHATU3UPOBATh XUMHUECKYI0 HH(POPMAIIUIO, TOIYy4aeMyto
U3 pa3HbIX UICTOYHHUKOB (CpeicTBa MAacCOBOM MHpopManuu, IHTEpHET U ApYTUX);

c(OPMHUPOBAHHOCTh YMEHMH COOJIIOJaTh MpaBUila SKOJIOIMYECKH LeJ1ecO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOW JAEATENBHOCTH B LEIAX COXPAHEHHUS CBOETO 3/I0POBbSl U OKPYXKAIOLIEH MPUPOTHON
Cpelbl, OCO3HaBaTh OINACHOCTb BO3JEWUCTBUS HA KUBBIE OPraHU3MbI OIPEAEIEHHBIX OPraHUYECKUX



BEIIeCTB, TMOHMMas cMbIcn mokaszatens [IJIK, moscHATh Ha mnpumepax CcrnocoObl yMEHBIIECHUS H
MPEeOTBPAIEHUS UX BPEIHOT'O BO3ICHCTBUS HA OPTaHU3M UEJIOBEKA;

JUIsT 00y4aroluXcsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 37J0POBBSI: YMEHHUE MPUMEHATH 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUSI BEIIECTB U XUMHUECKUX SIBICHUII;

JUTSL CJIETIBIX M CJIa0OBUASIIIMX OOYYaIOLIUXCsl: YMEHHE UCIIONb30BaTh PEIbeHO-TOUEUHYIO CUCTEMY
o6o3Hauenwuii JI. bpains s 3anucu XumMudeckux Gopmyi.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmet opranndeckoit Xumuu. Teopus
1.1 CTPOECHHUS OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIe YTII€BOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yrieBogopoIbl: aJIKEHBI, 6 1
aJKaJUEHbI, AIKMHbI
2.3 ApomaTHuecKue yrieBogopoabl 2
24 [IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepxamue opranuyeckue coe{uHeHust
3.1 Cnuptel. DeHon 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 |
CrnoxHuble 3¢upbl
3.3 VrieBoanl 3 1




Hroro no pazgeny 13
Pa3nen 4. Azorconepxainue opranudeckue coeJuHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




HOYPOYHOE IINTIAHUPOBAHHUE
10 KJTACC

Ne
n/
n

Tema ypoka

KoaunuecTBo yacoB

Bcer | Kontpoabh

0 ble padoThl

IMpakTnyeck
ue padoTbl

Hara
H3Y4YeHH
|

JJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/bH
ble pecypchl

IIpeamer
OpraHU4eCcKOu
XUMUH, €€
BO3HHKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopust ctpoeHus
OpraHMYECKHUX
coequueHui A. M.
byrneposa, eé
OCHOBHBIC
MIOJIOKEHUS

[Ipencrasienue o
KJI1accupuKaum
OpraHUYECKHUX
BELIECTB.
Homenxknartypa
(cucrematnyeckas) u
TpUBHAJIbHBIE
Ha3BaHMS
OpraHNYECKHUX
BELICCTB

AJIKaHBI: COCTaB U
CTpPOCHHE,
TOMOJIOTUYECKUH sl

Mertan u 3Tan —
MpoCTerIIne
MPEACTaBUTENU
aJIKaHOB

AJIKEHBI: COCTaB U
CTpOEHHUE, CBOCTBA

OTUiEeH U IPONUIIEH
— mpocTermme
IIPEJICTaBUTENHN
AJIKEHOB

[IpakTnueckas




pabota Ne 1.
«Tonmyuenue sTriieHa
U U3Y4YCHHUE €T0
CBOWCTB»

AJIKaIuEeHbI.
byranuen-1,3 u
meTunoyraguen-1,3.
[lonyyenune
CUHTETUYECKOTO
KaydyKa U pe3UHbI

10

AJIKUHBL: COCTaB U
0COOEHHOCTHU
CTPOEHHUS,
TOMOJIOTMYECKUH
pan. AueTuneH —
MPOCTEUIINN
peACTaBUTEh
AJIKUHOB

11

Brrancaenus mo
YpaBHEHUIO
XUMHYECKOH
peakuu

12

Apensbl: 0eH30I1 1
TOJIYOIL.
TOKCMYHOCTH apEHOB

13

I'eneTnueckas cBS3b
YIJIEBOAOPOIOB,
MIPUHAJICKAIINUX K
pa3IMYHBIM KJlaccam

14

IIpuponusie
UCTOYHUKHU
YTJI€BOAOPOAOB:
MIPUPOIHBIN ra3 u
HOIYTHBIE HEPTSIHBIE
ras3sl, HeQTh U
IIPOJIYKTHI €€
nepepadboTKu

15

[Ipuponuseie
UCTOYHUKHU
YIJIEBOAOPOAOB:
HOPUPOAHBIN ra3 u
MOMYTHBIE HEPTAHBIE
ras3el, HeQTb U




MPOJIYKTHI €€
nepepaboTku

16

Konrponsnas padora
10 paseny
«YTIIeBOIOPOIBI»

17

[Ipenensuble
OJIHOATOMHBIE
CIIUPTHI: MECTAHOII U
sTaHoi. BogopoaHas
CBS3b

18

MHoroaroMHBIE
CIIUPTHL:
STUJICHTIUKOJIb U
TJIULEPUH

19

DeHOo: CTpOECHUE
MOJIEKYJIBI,
¢usnueckue u
XUMHYECKHe
CBOMCTBA,
MpUMEHEHNE

20

Anpaerunsr:
dhopmanpaerus u
aleTaIbJACTHI.
AneroH

21

OIHOOCHOBHBIE
npeeabHbIe
KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAS U
YKCyCHast

22

[IpakTnueckas
pabota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas u
OJICMHOBAsI KUCIIOTHI,
KaK IpPE/ICTaBUTEIIN
BBICHINX KapOOHOBBIX
KHCJIOT

24

Mpbuia kak conu
BBICIINX KapOOHOBBIX
KHCJIOT, IX MOIOIIIEe




NEeUCTBUE

25

Crnoxwble 3(hUpbI Kak
POM3BOJIHBIC
KapOOHOBBIX KHCJIOT.
I'maponus ca0XXHBIX

3¢upoB

26

Kupsr: rugponus,
NpUMEHEHUE,
Ouosornyeckas poib
KHUPOB

27

YTrneBoasl: COCTaB,
KJIaccudukanus.
Baxwneiime
MIPEACTABUTEIIH:
TJTF0K03a, PPyKTO3a,
caxaposa

28

Kpaxman u
LEJUTI0JI03a KaK
HIPUPOIHbIE
HOJIUMEPBI

29

Konrponsnas pabora
10 paseny
«Kucnoponconepxa
IIAE OPraHUuIEeCKUe
COCTMHCHHUS

30

AMMHBI: METHJIAMHUH
H aHUJIMH

31

AMHWHOKHCIOTBI KaK
amQoTepHbIe
OpraHUYECKHe
COEIMHEHU, X
OHOJIOTHYECKOE
3gayenue. IlenTuanl

32

benxu xak
IIPUPOJIHBIE
BBICOKOMOJICKYJISIPH
BI€ COCTMHCHUS

33

OCHOBHBIE TTOHSITHS
XUMHH
BBICOKOMOJICKYJISIPH
BIX COETMHEHUN

34

OCHOBHBIE METOIBI




CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCAUHCHUI.,
IInact™maccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 34 2 2
I[TPOTPAMME

COJAEP)KAHUE OBYYEHUA
11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuueckue OCHOBbI XUMHMH

XuMHYeCKUH 371eMeHT. AToM. Slapo aToma, M30TOMBl. DJIEKTpPOHHAs 000J0YKa. DHEPreTHUYCCKUE
YPOBHH, OJyPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- 3eMeHThl. OCOOCHHOCTHU pacIpeleeHus HIEKTPOHOB
10 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTypaIUs aTOMOB.

Ilepuonuueckuit 3axkoH u llepuoanueckas cucrema xumuyeckux sneMeHToB [[. M. Menneneesa.
Cas13b nepuoanyeckoro 3akoHa u Ilepuonuueckoii cucteMbl xumuueckux aneMenTos Jl. V1. Menneneesa ¢
COBPEMEHHOM TeOpUel CTPOCHHSI ATOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB
U 00pa3yeMbIX UMU MPOCTHIX U CIOXHBIX BEIIESCTB IO TPYMNNaM U NepuoaaM. 3HaUYCHHE TEPUOAUUECKOTO
3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemlecTBa. XUMUYECKasi CBSI3b. BuAbl XMMHUECKON CBsI3M (KOBaJCHTHAs HEMOJSpHAs U
MOJISIpHAsi, HMOHHAs, MeTauimueckas). MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOW XWMHUYECKOW CBS3U
(oOOMEHHBIT M JTOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3s. BaneHTHOCTb. DIEeKTpOOTPULIATETHLHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI U AHUOHBI.

BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSA. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA.
Turnbl KPUCTATUNIMYECKUX PEIIETOK. 3ABUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIIMYECKON PEIIETKH.

[lonsTue o nucnepcHbIX cucteMax. VICTUHHBIE U KOJIOMAHBIE pacTBOpPhL. MaccoBas A0Jsl BElIecTBa
B pacTBOpE.

Knaccudukanus Heopranmdyeckux coequHeHuil. HoMeHkIaTypa HEOpraHMYECKHX BEILECTB.
I'eneTnyeckas cBsi3b HEOPraHMUECKHUX BEILIECTB, IPUHAIICIKAIIUX K PA3TUYHBIM KJIACCAM.

Xumunyeckas peakuus. Knaccuduxanuss XuMU4ecKuX peakluuii B HEOPraHMYECKOH U OpraHUYecKoi
XUMUHU. 3aKOH COXPAHEHHUS MACChI BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS SHEPTUU NP XUMUYECKHUX
peaKIUsIX.

CkopocTb peakiuu, €€ 3aBUCUMOCTh OT Pa3InyHbIX (pakTopoB. OOpaTHMble peakiuu. XUMHUYECKOoe
paBHOBecHe. DaKTOPBI, BIUSAIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecusd. [Ipunnun Jle [larensbe.

DnekTponuTrdeckas auccormaius. CuiibHble U ciiaObie AIeKTpoauThl. Cpella BOJHBIX PacTBOPOB
BEILIECTB: KUCJIAsl, HEUTpabHas, HIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

OKCHepUMEHTABHBIC METOJAbl HM3y4YCHHS BEIISCTB W WX IPEBPAIICHHIA: JEMOHCTPAIUS TaOJIHII
«llepuoamyeckass cucremMa xumuueckux odnemeHTtoB JI. WM. MengeneeBay, wusydeHue Mojesnen




KPUCTAIIMYECKUX PEIIETOK, HAONIOJACHHEe M OMUCAHHE JEMOHCTPAIIMOHHBIX W Ja0OpaTOPHBIX OMBITOB
(paznokeHue NepoOKCHAAa BOAOPOJAa B MNPUCYTCTBUM KaTalau3aTopa, ONpPEJEJICHHE CpeAbl pPacTBOPOB
BEUIECTB C TIOMOINBIO YHHUBEPCAIbHOIO HMHJMKATOPA, pEaklUWd HOHHOrO oOOMEeHa), MpOBeIeHUE
MPAKTHYECKON paboThl «BnusiHue pa3nudyabpiX (akTOPOB HA CKOPOCTh XUMUYECKOU PEAKITUNY.

Pacuéranie 3agaun.

Pacuérel Mo ypaBHEHUSIM XUMHUYECKUX PEAKLUNA, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI, pACUETHI
C MCTOJIb30BAaHUEM MOHATHUS «MACCOBasl 10JI1 BELLIECTBAY.

Heopranuyeckasi xumus

Hemeramnsl. [lonoxenue HemeramioB B Ilepuoanueckoil cucteme xumuueckux sneMeHtoB . .
MenzeneeBa U 0COOEHHOCTH CTpO€HMsI aToMoB. (DU3MUECKHE CBONCTBA HEMETAJUIOB. AJUIOTPOINUS
HEMEeTaJUIOB (Ha MpuMepe KUcaopoaa, cepsl, hochopa u yriiepomaa).

XUMUYECKHE CBOMCTBAa BaXKHEHIIMX HEMETAUIOB (TaJoreHoOB, Cepbl, a3ora, docdopa, yriepoaa u
KPEMHHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIMX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpumeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxenue meramnoB B llepuonumueckon cucreme XuMHYecKux syiemeHToB [I. .
MenneneeBa. OCOOEHHOCTH CTPOCHHS JJIEKTPOHHBIX O00JIOYEK aTOMOB MeTayuioB. OOmme (usnveckue
cBoMcTBa MeTAJIIOB. CIIaBbl METAJIOB. DIEKTPOXUMHUUYECKUH Psi/i HAPSIKEHUA METaJUIOB.

XVMUYECKUE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KaJIU, KaIbIIHii, MATHHIA, ATFOMUHUH, IUHK,
XPOM, KEJe30, MEJlb) U UX COCTMHECHUI.

O6mmue crocoObl MomydeHust MeTasuioB. [IpruMeHeHne MeTaoB B OBITY U TEXHUKE.

OKCHEepUMEHTAIbHbIE METO/bl W3Y4EHHs BEUIECTB M HX MPEBPALLEHUI: H3Y4YEHHE KOJUIEKLUU
«MeTamnel U CIUIaBbl», 00pa3lOB HEMETAJUIOB, PEIICHHE HKCIEPUMEHTAJbHBIX 3ajad, HAOIIOJIEHUE U
OMHCAaHNUE JIEMOHCTPAIIMOHHBIX W Ja0OpAaTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHUIA ATIOMHUHHS C
pacTBOpaMu KUCJIOT U LIEJI0Y€el, KaueCTBEHHbIE PEAKIIUN Ha KATHOHBI METAJIJTIOB).

Pacuérnple 3agaum.

Pacuérel Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WU
00BbEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, PaCU€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA)
MIPOJIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumuu B 006€CTICUCHUH YKOJIOTHIECKOM, IHEPTeTUYECKON U TTUIIEBOW O€30MaCHOCTH, Pa3BUTHH
MeauuuHbl. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIMIIAX TPOMBINUICHHOTO TIOMYyYEHUS BaKHEUITHX
BEILECTB.

YenoBek B MHUpE BEIIECTB M MAaTE€pUaJOB: BaXHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE ~ MaTepHalibl, KpacKu, CTEKJO, KepaMHKa, MaTepuanbl [JJIsl  AJIEKTPOHHKH,
HaHOMAaTepHaJlbl, OpPraHU4ECKHE U MUHEPATIbHBIC yI0OpEHUSI.

XuMHsT U 30pOBbE UEJOBEKA: IpaBUja HMCIOJIb30BaHUSl JICKAPCTBEHHBIX IIpenapaToB, IpaBuia
0€30IacHOTO UCIIOIH30BAHUS MPENAPATOB OBITOBONM XUMHUH B TTIOBCETHEBHOM KU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBSI3eH MpU M3y4eHUH 00IIel U HeopraHudeckoi xumun B 11 ximacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOIb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAaYUHBIX IMOHSATHH, TaKk M TOHATHUH,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JJI1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IMKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TIOHSATHS: Hay4yHbIH (pakT, runoresa, 3aKOH, TEOpHs, aHAIN3, CHHTES,
KjaccuduKalus, NepuoANYHOCTb, HAOIIOCHIE, SKCIIEPUMEHT, MOJICIMPOBAHIE, U3MEPEHHE, SIBIICHUE.



@dusmka: Marepus, DSHEprusi, Macca, aToM, D3JEKTPOH, NPOTOH, HEHUTPOH, HOH, H30TOIl,
paIMOaKTHBHOCTh, MOJICKYJIA, SHEPIreTUYECKUIl YpPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHOE COCTOSHUE
BEILECTBA, (pU3NYecKre BeTMYMHBI ¥ €MHHUIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: kierka, opraHu3M, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BElIECTB B OpraHU3Me.

["eorpadusi: MEHEpaIbI, TOPHBIE TOPO/IBI, ITOJIE3HBIE HCKOIIAeMbIe, TOIIIIMBO, PECYPCHL.

TexHomorusa: XuMHUUecKas IMPOMBINUJICHHOCTb, MCTAJUTYpTHUsA, MNPOU3BOACTBO CTPOUTCIBHBIX
MaTEepHAJIOB, CEIBCKOXO3IHCTBEHHOE IPOU3BOJACTBO, IHUIIEBAs IMPOMBIIUICHHOCTh, (hapMameBTHIecKast
HPOMBIIICHHOCTb, TPOU3BOJCTBO KOCMETHYECKMX MpEnapaTtoB, IPOM3BOJCTBO KOHCTPYKIIMOHHBIX
MaTCpHraIOB, JICKTPOHHAA TPOMBIINIIICHHOCTh, HAHOTCXHOJIOTUH.

IDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITIPOI'PAMMELI 110 XMMHWN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHMSA OOYYAIOUIMMHCSA IMPOrpaMm
cpenHero o01ero oopa3oBanus (JIMYHOCTHBIM, METAPEIMETHBIM U IpeaMeTHbIM). HayuHo-MeToanueckoi
OCHOBOMH /17151 pa3paOO0TKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHSI TPOrpPaMM CpPEIHEro 001ero oopa3oBaHus
SIBJISIETCS. CUCTEMHO-ESTEIbHOCTHBIHN MOAXO.

B cooTBeTcTBUU € CUCTEMHO-AEATENBHOCTHBIM MOJIXOJOM B CTPYKType JIMYHOCTHBIX PE3y/iIbTaTOB
OCBOCHMs npeaMeTa «XHMHUS» Ha YpPOBHE CpEAHEro oOLero oOpa30BaHUsS BBIJIEIEHBI CIEAYIOIINE
COCTaBJIAOIIUE:

O0CO3HaHHE OOYyYaroIMMHUCS POCCUHCKOW TIpakJaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH M CAaMOOIIPEIEIIEHUIO;

HaJIMYUe MOTUBALMU K O0Yy4EHHUIO;

I[eJIEHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOESKIEHUH JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH
U UCTOPUYECKUX TPATUIMKA 6a30BOI HAYKH XMMUMU;

FOTOBHOCTb U CIOCOOHOCTH OOYYaIOUIMXCs PYKOBOJACTBOBATHCS B CBOEH JIESTEILHOCTU LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMHU, IPUCYILIUMHU LIEJOCTHOM CUCTEME XMMHYECKOI'0 00pa30BaHMs;

HAJIMYME TPABOCO3HAHMS HSKOJIOTUYECKOM KyJIbTYphl M CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KHU3HEHHBIE TUIaHBL.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS NpeaMera «XHUMHUS» JIOCTUTAIOTCA B €IWHCTBE y4eOHOU H
BOCIIMTATEIbHON JI€ATEIbHOCTH B COOTBETCTBHM C I'yMaHHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JTYXOBHO-
HPaBCTBEHHBIMHM IIEHHOCTAMU WU HJealaMH POCCHUHCKOrO0 TpakJaHCKOro oOIIecTBa, NPUHATHIMH B
o0miecTBe HOpPMaMH W TpaBWIAMHU IOBEJIEHUS, CHOCOOCTBYIOIIMMHU IIpolieccaM CaMOIIO3HaHUS,
CaMOpa3BUTHSI U HPABCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0yYaOIIUXCS.

JIMuHOCTHBIE pPE3YJbTaThl OCBOEHMs IpeAaMeTa «XUMUs» OTpa)xaroT c(HOpMUPOBAHHOCTH OIIBITA
MIO3HABATENIBHOM M MPAKTUYECKON NEATEIBHOCTH OOYYAIOLIMXCS MO pealln3alliil MPUHATHIX B OOIIECTBE
LEHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:

OCO3HAaHUA O0YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEN, YBaXKEHUS K 3aKOHY U
IPaBOMOPSLIIKY;

IIPEICTABIEHHS O COLMAIBHBIX HOPMAaX M MPaBUWJIAX MEKINYHOCTHBIX OTHOLIEHUH B KOJUIEKTHBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOH JESATENBHOCTH MPH CO3AAHUU y4EOHBIX MPOEKTOB, PEIICHUN
YUeOHBIX ¥ IMO3HABATEIBHBIX 32/1a4, BBITOJIHEHUU XUMUYCCKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTbl APYTUX IpHU
aHaIM3e Pa3TUYHBIX BUOB YI€OHOU EATEeIHHOCTH;

2) NaTPUOTHYECKOr0 BOCITUTAHMS

LEHHOCTHOTO OTHOILLIEHUS K UCTOPUYECKOMY U HAyYHOMY HAclIeJJUI0 OT€YECTBEHHON XUMUU;

YBaXEGHUS K TIPOIECCY TBOPUECTBA B O0JIACTM TEOPUHM M MPAKTHYECKOTO TPUMEHEHHUS XUMUH,
OCO3HAHUS TOTO, YTO JOCTIDKCHHMS HAYKH €CTh Pe3yJabTaT JINTEIbHBIX HAOJIOJCHHM, KPOMOTIMBBIX
9KCIIEPUMEHTANLHBIX TTOUCKOB, TTOCTOSIHHOTO TPY/AA YUE€HBIX U MPAKTUKOB;

WHTEpeca M IMO3HABATEIBHBIX MOTHBOB B TIONYyYEHUH U TOCIEAYIONIEM aHamu3e HHQOpMAIUH O
MEPEIOBBIX TOCTIXKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIICHUBATh CHUTYallud, CBA3aHHBbIE C XUMHUYECKUMHU SBICHUSMU, U TNPUHUMATh
OCO3HAHHBIE PEIICHHS, OPUESHTUPYSICH HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE MOBEJICHNE U MOCTYIKM CBOMX TOBAPHIIEH C MO3UIINI HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ATHX MOCTYIKOB;

4) popmupoBaHusi KyJbTYpPbl 310POBbS:

MMOHUMAaHUS [IEHHOCTEHN 37J0pOBOTO M 0€30MacHOr0 00pasa >KU3HU, HEOOXOUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U MCUXHUUECKOMY 37I0POBbIO;

cOOIOICHYS TTPABMJI OE30MMACHOTO OOpAIICHHS C BEIIECTBAMHU B OBITY, ITOBCEIHEBHON JKU3HH U B
TPYAOBOH ESITENHLHOCTH;

MOHUMAaHUS IICHHOCTH TpPaBWJI HHIWBUIYATbHOTO M KOJIJIEKTUBHOTO O€30MAacHOrO IMOBEJCHUS B
CUTYAIUSIX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJCH;

OCO3HAHHUS TMOCIEACTBUI U HENPUATUS BPEAHBIX MPHUBBIYECK (YIOTPEOJICHUS aJIKOTO0Jisl, HAPKOTHUKOB,
KypeHHUs);

5) Tpy10BOr0 BOCIUTAHMSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON /IEATEeIbHOCTH, OOIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYTUX BUIAX NEATECIBHOCTH;

YCTaHOBKM Ha aKTMBHOE Y4acTHE€ B PEIICHUHU MPAKTUYECKUX 3a]au COLIMAIbHON HANpaBiICHHOCTH (B
paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUUYECKOMY HU3Y4YEHHUIO Mpodeccuil pa3iuyHOTO poja, B TOM YHCIE HAa OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHU 110 XUMUU;

YBa)KEHUSA K TPYIY, JIOASIM TPYyJa U pe3ylbTaTaM TPYAOBOH IeSTEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIBHOW TPAeKTOPHUH OO0pa3oBaHus, Oymylien
npodeccud W peanu3alliid COOCTBEHHBIX JKM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
crocoOHOCTEH K XMMHMHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0J1I0rHYEeCKOr0 BOCTIUTAHUS:

HKOJIOTMYECKHU 1IeTIECO00PA3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHHMSI KH3HU Ha
3emie;

MOHUMAaHHUS I100aJBHOTO XapaKkTepa 3KOJOTHYeCKUX MPo0ieM, BIUSHUS SKOHOMUYECKUX MPOILIECCOB
Ha COCTOSIHME MPUPOJITHON U COLIMAIBHON CPEbL;

OCO3HAHUS HEOOXOJWMOCTH WCMOJIB30BAaHUS JOCTHXKCHHMM XHUMHUH JUIsl PEIICHHs BOIPOCOB
paIoHaIbHOTO MIPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHS ACUCTBUN, NMPUHOCAIIUX BpPEI OKpYXaroUlel NpUPOJHOM cpele, yMEeHus
IPOrHO3UPOBAaTh HEOJArONPUATHBIE HKOJIOTMYECKHUE TOCIEACTBUA MNPEAIPUHUMAEMBIX JEHCTBUI U
IpeOTBPALIATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHHUS, SKOJIOIMUECKON KYJIBTYpbI, OINBbITA A€ATEIbHOCTU

3KOJIOTHYECKOM HAIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCH nMH B HO3HaBaT€JIBHOI>'I,
KOMMYHHUKATHBHOW M COI[MAJIBHON MPAKTHUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO MPOTHUBOCTOSATH HICOIOTUI
xemo¢oOuwu;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU
U OOILIECTBEHHOM MPAKTUKH;

MOHUMAaHUA CHeUIU(PUKU XUMHHM KaK HayKd, OCO3HaHHs €€ poiu B (POPMHUPOBAHUU PAIOHATBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU IEJIOCTHOTO MPEICTaBICHHUS 00 OKPYXKAIOIIEeM MHpEe KaK O €IUHCTBE
NPUPOJLI U YETOBEKA, B TMO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEW M PEIICHHUU MPOOJeM COXPaHCHHS
MPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B 0OCO0ON 3HAUYMMOCTH XUMHUHU JUIsi COBPEMEHHOW IMBWIM3AIMH: B 8
T'YMaHUCTUYECKOW HANpaBICHHOCTH U BaKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHON KYIbTYpBI,
pelIeHnH TI00aNbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, DHEPIeTUYECKO,
MUIIEBOH U DKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 0OCCTICUCHUH YCIOBUN YCIEIIHOTO
Tpy/Ja U SKOJIOTHIECKH KOM(POPTHOM KU3HU KaXKJOTO WIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: MOHMMAHHUS CYIIHOCTH METOJIOB MO3HAHUs, UCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIh30BaTh TMOJydaeMble 3HAHUS JUIsl aHaIM3a U OOBICHEHUS
SBIICHUN OKPYXAIOIIero MUpa MU MNPOUCXONAIIUMX B HEM H3MEHEHUH, yMEHHUs JellaTh 0O0OCHOBaHHbBIE
3aKTIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB U MMEIOMIMXCS JAHHBIX C ILETbI0 TMOJYyYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHUSA JUIsl pelIeHuss npodiieM B
peaTbHBIX KU3HEHHBIX CUTYALUAX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON A€ TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHMIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMU;

WHTEpeca K 0COOCHHOCTSIM TPyJa B Pa3IudHbIX chepax mpodhecCuOHATBLHON eITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS Y4eOHOrO TMpeaMeTa «XHMHsS» Ha YPOBHE CpPEIHEro
o011ero oOpa3oBaHus BKIIOYAIOT:

3HauMMble i1 (OPMHUPOBAaHHS  MHPOBO33PEHMsSI  OOydaloOIUXCS  MEXIAUCLUUIUIMHAPHBIE
(MEXIIpeMETHBIC) OOIIeHAYYHbIC MOHSATHS, OTPAXKAMOUIME IEJOCTHOCTh HAYYHOH KapTHHBI MHpa |
CHCI_[I/I(I)I/IKy MCTOHOB IMO3HAaHUA, UCHOJB3YCMbBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCIICCTBO, DHCPIuA,
SIBJICHUE, TPOIECC, CUCTeMa, HaydyHblil (DaKT, MPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClie/IoBaHKe, HAOII0ICHUE, U3MEPEHUE, DKCTICPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIE y4eOHbIe JeHCTBHA (TO3HABATENbHBIE, KOMMYHHUKATHUBHBIC, PETYJSTHBHEIC),
obecrieunBaromue GopMupoBaHne (YHKIMOHAIBHOH T'PAMOTHOCTH U COILMAIbHOW KOMIECTEHIIMU
o0ydaromuxcs;

CIOCOOHOCTh O0YYAFOIIMXCSI UCTIOJIb30BATh OCBOCHHBIC MEXKIUCIUILUTUHAPHBIC, MUPOBO33PCHYCCKIE
3HAHHS ¥ YHUBEPCAJIbHbIC yueOHbIC ICHCTBUS B IO3HABATEIBHOW M COLMAILHOM MTPAKTHKE.

MerTtanpenMeTHbIE ~ pe3yJbTaThl  OTPAXalOT  OBJIAJCHHE  YHHBEPCAIbHBIMH  Y4COHBIMHU
IMO3HAaBAaTCIbHBIMH, KOMMYHHUKATUBHBIMHA U PETYIIITUBHBIMU JleﬁCTBI/IﬂMI/I.



OBi1aieHHe YHUBEPCAJbHBIMHU Y4eOHBIMU MO3HABATEIbHBIMHU 1€l CTBUIMMU:

1) 6a3oBbIe JIOTHYeCKHUE JIeiiCTBUS:

CaMOCTOSITENILHO (JOPMYIUPOBATH U aKTYyaJIU3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpPEICNIATh LEeNU NEATEIBHOCTH, 3aJaBas MapaMeTPbl U KPUTEPUH WX JOCTUKEHHS, COOTHOCUTH
PE3yABTATHI AESITETBHOCTH C TIOCTABICHHBIMH LIEIISIMHU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICNSATh XapaKTepHbIe
NpPU3HAKYA TOHATUH M YCTAHABIMBAaTh MX B3aUMOCBA3b, MCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATHUS IS
00BsICHEHUS OTAENbHBIX (DAKTOB U SIBJICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH I KJIaCCU(DUKAIIMY BEIIECTB M XUMHUYECKUX PEaKIIHii;

YCTaHABIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3YYaeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE paACCYyX ACHHUS (MHIAYKTUBHbBIC, NEAYKTUBHBIE, [0 AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U TMPOTHBOPEUHS B pacCMaTpUBAEMbIX SIBICHUSX, (OPMYIHpOBATH BBIBOABI U
3aKIIIOYCHHUS;

MPUMEHSATh B IMPOLIECCE MO3HAHMSA, UCIOIb3YEMbIE B XMMHUU CHUMBOJIUYECKUE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBhIBATh MOJEIBHBIC TPEACTABICHUS — XUMHUYECKUH 3HAaK (CHMMBOJ) JJEMEHTa, XUMUYECKas
dopmyna, ypaBHEHHE XUMHUYECKOW PEaKIUU — MPU PEIICHUH YI€OHBIX TTO3HABATEIBHBIX U MPAKTUIECKUX
3a/la4y, MPUMEHATh Ha3BaHHBIE MOJICIbHBIC TMPEACTABICHUS MJIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKITHA.

2) 6a3oBble HCCaeA0BaTeIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOTO MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUil;

dbopMynHupoBaTH IETU W 3aJa4l HUCCIIEIOBAaHUS, HCIIOIB30BATh MOCTABICHHBIE U CAMOCTOSTEIBHO
c(hopMyIHpPOBAHHBIE BOIPOCHI B KAaueCTBE HHCTPYMEHTA IMO3HAHMS W OCHOBBI i (HOPMUPOBAHUS
TUTOTE3bI TI0 TPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXICHUI;

BJIAJIETh HABBIKAMH CAMOCTOSITEIIFHOTO TUTAHUPOBAHMS M TIPOBEJCHUS YUCHHUECKUX IKCIIEPUMEHTOB,
COBEpILICHCTBOBATh YMEHHUS HAOJIOAATh 3a XOJOM IIPOILIecCa, CAMOCTOSITENIbHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (QOpMYIHUPOBaTh OOOOIIEHUS M BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3YJIbTaTOB
MCCIIC/IOBAHMS, COCTABIIATH OOOCHOBAHHBINA OTYET O MIPOICTIAHHOMN padoTe;

npUOOpeTaTh OMBIT YYEHHUYECKON HCCIIEOBATEIbCKON M TMPOEKTHOM NESTENbHOCTH, MPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pEIIeHHUs NPaKTHUECKUX 3ajad,
MPUMEHEHHUIO Pa3JIMYHbIX METOIOB MIO3HAHUSI.

3) paGora ¢ ungopmaumeii:

OPUEHTUPOBAThCS B Pa3IMYHBIX HCTOYHMKAX HWHPOpMANUU (HAYYHO-TIONMYJISIpHAs JUTEpaTypa
XUMHUYECKOT'0 COJIepKaHMs, CIIpaBOYHBbIE MOCOOUs, pecypchl MHTepHETa), aHAIM3UPOBATh MH(DOPMAIIIIO
pa3IMYHBIX BHJIOB W (OpM TPENCTaBICHHUS, KpPUTUYECKH OICHHBATh €€ TOCTOBEPHOCTh U
HETIPOTUBOPEYNBOCTE;

dbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3IMYHbIE METOJbl PU MOUCKE U 0TOOpe MH(OpMAINH,
HE00XOIUMOM IS BBIIOJTHEHUSI YUeOHBIX 3a/1a4 ONPEAEIEHHOTO TUIIA,

nproOpeTaTh OIBIT NCIIOIH30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN U PA3INIHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSATEIIEHO BBHIOMPATh ONTUMAIBHYIO (OPMY MpEACTaBICHUsT WHPOPMALUHU (CXEMBI, TpaduKH,
JarpaMMbl, TAOJIMIIBI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HAayYHBIH S3bIK B KAuyeCTBE CpeJCTBA NMpH paboTe C XUMHUYECKOW HH(pOpMaluei:
OPUMEHATh MEXINpeAMETHbIe ((U3NYecKne W MaTeMaTU4YeCKHe) 3HAKW W CHUMBOJBIL, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISITHOCTH.

OBgi1ajieHHe YHUBEPCAJbLHBIMUA KOMMYHUKATHUBHBIMU /1€ CTBUSIMH:



3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJIe¢ JAMajora W/WIH JUCKYCCHUH,
BBICKA3bIBaTh HCH, (OPMYIUPOBATH CBOU MPEJIOKCHHUS OTHOCHTEIHHO BBIMOTHEHHS MPEIIOKESHHON
3a/1a4u;

BBICTYIIaTh € MPE3CHTAUMEW PE3YyIbTATOB IIO3HABATEIIBHOW  JEATEIIBHOCTH, IOJIYyYEHHBIX
CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJIHEHUH XHUMHUYECKOTO JKCIIEPUMEHTA,
MPAKTHYECKON pabOThI IO UCCIIEIOBAHUIO CBOMCTB M3YYaeMbIX BEIIECTB, peanu3aluy y4eOHOro MpoeKTa u
(GbopMyTUpPOBaTh BBIBOJIBI 1O Pe3yibTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIACOBAHUS MO3UIIUI B
X0J1e 00CYXAeHUsI 1 0OMEHa MHCHHUSIMHU.

OBiaieHHe YHHBEPCAJbHBIMH PEryJATUBHBIMHU AeHCTBUAMM:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYLIECTBIISITH CBOKO MO3HABATEIBHYIO JEATEIBHOCTD, ONPEIEIIss
e€ 1eNU U 3aJ]a4M, KOHTPOJIMPOBATh U 110 Mepe HeOOXOIMMOCTH KOPPEKTUPOBATH MPeAiaraéMblil aITOPUTM
JNEUCTBUI MPHU BHIMOTHEHUN YYEOHBIX M HMCCIENOBATEIbCKUX 331ad, BbIOUpaTh HamOomee 3(pdexTHBHBIN
CIOCO0 MX PEHICHHSI ¢ Y4ETOM MOJIYICHHS HOBBIX 3HAHUH O BENICCTBAX U XUMUYCCKUX PEAKIIUAX;

OCYILIECTBISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CaMOaHaIN3a U CAaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
11 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOeHUS Kypca «O01as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUI: O XHUMHUYECKOW COCTaBISIONIEH E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpPA, POJIU XUMHH B TIO3HAHUM SIBJICHUH NMPUPOIBI, B POPMUPOBAHUU MBILUICHUS U KYJIbTYpbI
JUYHOCTH, €€ (YHKIIMOHATHHOW TPaMOTHOCTH, HEOOXOAMMOMW M pEIICHUS NPaKTHYECKUX 3a7ad u
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0POBBIO M IPUPOTHON Cpeie;

BJIQJICHUE CHUCTEMOW XUMHYECKHX 3HAHUN, KOTOpas BKJIOYAET: OCHOBOIIOJIAralolIfe MOHSATHUS
(XMMHMYECKHUI 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- SJIEKTPOHHBIE OpPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJb,
MOJIIpHBI 00BEM, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCIICHMS, XUMHUYECKas CBS3b
(koBaJIeHTHasl, MOHHAs, METAJUIMYecKasi, BOJAOPOJHAsS), KpHUCTaJUIMYeCcKass PEIIETKa, TUIIbI XUMUYECKUX
peakuuid, pacTBOp, 3JIEKTPOJIMTHI, HEAIEKTPOJIUTHI, DSJIEKTPOIUTHUUECKAs AUCCOLMALMS, OKHUCIIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOM PEAKIMH, XUMUYECKOE PaBHOBECUE); TEOPUH U 3aKOHBI (TEOPHs
3JIEKTPOJINTUYECKON AUCCOIManuu, nepuoaudyeckuid 3akoH J[. . MenaeneeBa, 3aKOH COXpaHEHUsI MaCChl
BELIECTB, 3aKOH COXpPaHEHMsI M IPEBPALICHMs] PHEPIUM IPU XUMHUYECKUX PEAKLHAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH A3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIIME B OCHOBE MOHUMAHUS TPUYMHHOCTH
U CUCTEMHOCTH XMMHMYECKUX SIBICHHM, (DAKTOIOrMUECKHE CBEJIEHUSI O CBOMCTBAxX, COCTaBe, MOMYyYCHUH U
0€e30MacCHOM ~ MCIIOJIb30BAHMM BAXKHEMIIMX HEOPraHMYECKUX BEIIECTB B OBITY M IPaKTHYECKON
JEATEIIbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEpHbIE NPU3HAKU TOHATHH, YCTaHABIUBATh HX
B3aMMOCBS3b, UCIIOJb30BaTh COOTBETCTBYIOIINE MOHATHUS MPH ONMHMCAHWU HEOPTaHMYECKUX BELIECTB U UX
MIPEBPAILICHUH;

c(OPMHUPOBAHHOCTh YMEHHUH MCIIOIB30BaTh XMMHYECKYIO CHMBOJHUKY JUIS COCTaBJICHUS (HOpMYI
BEULIECTB M ypaBHEHUI XUMHUUYECKUX peakiuii, cucreMatudeckyto HomeHKaaTypy (IUPAC) u tpuBnanbubie
Ha3BaHMUS OTAENBHBIX HEOPraHWYECKUX BELIECTB (yrapHbld Ta3, YIJIEKHCIBIA ra3, aMMHak, ramiéHas
U3BECTb, HETAILIEHAS U3BECTh, IUTHEBASI CO/AA, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHH OMNpEAENATh BAJICHTHOCTb M CTEMEHb OKUCICHUS XUMHYECKHX
JJIEMEHTOB B COEIMHEHUSX pPAa3IMYHOIO COCTaBa, BUJ XUMHYECKOW CBSI3M (KOBaJeHTHAs, HOHHAs,
MeTaJlJIn4yecKasi, BOJOPOJIHAsI) B COECUHEHMSIX, TUIl KPUCTAIIIMYECKON PEemETKH KOHKPETHOIO BEIECTBa



(aToMHasi, MOJEKyIaspHAs, WOHHAs, MeETa/NIMYecKas), XapakTep Ccpedsl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCTUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPHHAJJIC)KHOCTh HEOPTaHMYECKUX BEIIECTB MO HX
COCTaBY K OMPECIEHHOMY KIIACCY/TPYINe COSAMHEHUN (TPOCThIE BEIECTBA — METAJUIBI U HEMETAJLIbI,
OKCH/IbI, OCHOBAHUS, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUIl pacKpbIBaTh CMBICI mepuonuyeckoro 3akona JI. . MenneneeBa u
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOITYI0, O0OBSICHUTEIHHYIO U IPOTHOCTUYECKYIO (YHKIIUU;

c(hopMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh OJICKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKHUX
snemeHToB 14 mnepuonoB Ilepuoanueckoil cucrembl xumudeckux sieMmeHtoB /. M. Menpaeneesa,
UCTIONB3Ysl TOHATHS «S-, p-, d-dJEKTpOHHBIE OpPOUTAIHN», «IHEPTeTUUECKHUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB U UX COEIMHEHMI 0 MEPUOJaM U rpyIIam
[Iepuoanueckont cucremsl xumuueckux 3aeMeHToB J[. 1. Menneneesa,;

c(hOpMHUPOBAHHOCTh YMCHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIME XWMHUYSCKHE CBOWCTBA
HEOPraHUYECKUX BEIIECTB PAa3JIMYHBIX KIJIACCOB, IMOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKOM CBA3U
MEXIy HEOPraHMYECKUMU BEUIECTBAMHU C MTOMOILBIO YPaBHEHUM COOTBETCTBYIOLIUX XUMHUECKUX PEAKIIHI;

c(hopMUPOBAaHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU TI0 PAa3THMYHBIM MPU3HAKAM
(uucity M COCTaBy pearupyrollux BeUIeCTB, TEIJIOBOMY 3((eKTy peaxkiuu, H3MEHEHUIO CTeNeHeu
OKHCJICHUS JIEMEHTOB, 00OpaTUMOCTH PEAKINH, YIaCTHIO KaTaanu3aTopa);

c(hOopMUPOBAHHOCTh YMEHHM COCTAaBJISATh YpPaBHEHHUS pEAKIUH pa3IUYHBIX THUIIOB, TOJHBIE H
COKpaIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, MPU KOTOPBIX 3TH PEAKIUU UAYT
JI0 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIHMH, IOATBEPKAAIOIINE KAueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTraHUUYECKUX BEIIECTB, PACIIO3HABATH ONMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPTaHMUECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CYHIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTENBLHBIX pEaKLUUl
MOCPEACTBOM COCTABIEHUS DJIEKTPOHHOTO OaraHca dTHUX PEaKIHii;

c(hOpMHPOBAHHOCThL yMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOH pEAKIHH OT
pa3IMyYHbIX (PAKTOPOB; XapaKTep CMEIICHHUS XHWMUYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO
BozneiictBus (mpunuun Jle [larense);

c(hOpMHUPOBAHHOCTh, YMEHHMH XapaKTepU30BaTh XUMHYECKHE NPOIECCHl, JeKallhue B OCHOBE
MPOMBIIUIEHHOTO MOJIYYE€HHUSI CEPHOM KUCIIOTHI, aMMHUaKa, a Takke chOpMHUPOBAHHOCTH MPeACTaBIECHUI 00
O0IIMX HAYYHBIX MIPUHIIMIIAX U KOJIOTHUECKUX MPOOJIeMaX XUMHUYECKOTO ITPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYMCICHUS C MCIIOIb30BAHUEM MOHSITHS «MaccoBas TOJIs
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUI ra30B MPH XUMUYECKUX PEAKIUAX, MaCChl BEIIECTBA HIIU
00b€Ma Ta30B MO HU3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO W3 y4YaCTBYIOIIUX B
peakuuu BEIIeCTB, TEIUIOBOrO 3(ddexra peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl BEIECTB,
MpEeBpalICHUS U COXPAHEHUS YHEPrUu;

c(hopMUPOBAaHHOCTh YMEHHMM COOJIOJATh TMpaBWia IOJIH30BAHUS XHUMHYECKOM TOCYIOM U
7abopaTopHBIM O00OpYIOBaHMEM, a TaKkKe MpaBHJa OOpalleHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TIO BHITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBIMOJHATH XUMUYECKUN IKCHEPUMEHT (pa3yioKeHue
MEePOKCHUAa BOJOPOa B MPUCYTCTBUM KaTallUu3aTopa, ONpeesIeHuEe Cpebl paCTBOPOB BEILIECTB C TOMOIIBIO
YHHBEPCAJIBLHOTO WHAMKATOPA, BIUSHUE Pa3UYHBIX ()AaKTOPOB HA CKOPOCTh XHMHUYECKOH peakIvy,
peakuu HMOHHOTO 0OMEeHa, Ka4YeCTBEHHbIE peaKIMU Ha Ccylb(dat-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KAaTHOH
aMMOHHSI, pEIICHHE YKCIIEPUMEHTAIBHBIX 3aa4 1Mo TeMaM «Metaibl» u «HemeTasib») B COOTBETCTBUH C
MpaBWJIaMHd TEXHUKH O€30MacHOCTH TpU OOpaIlleHWH C BEIIECTBAMHU U JIAOOPATOPHBIM 00OpPYIOBaHUEM,



NPEJCTABIATh PE3yAbTaThl XUMUYECKOTO HKCIEPUMEHTA B (hOpMe 3alUCH YPaBHEHUH COOTBETCTBYIOLIMX
peaximii 1 GOpMyYIMPOBAThH BHIBOJBI HA OCHOBE ATHUX PE3YJIbTATOB,

c(OPMHUPOBAHHOCTh YMCHUH KPUTHUYCCKH aHATU3UPOBATh XUMHUUECKYI0 HH(DOPMAITUIO, TIOTYIaeMyI0
U3 Pa3HbIX UICTOUYHUKOB (CPECTBA MACCOBOM KOMMYHHKAIMU, IHTEpHET U ApYyrux);

c(hopMUPOBAaHHOCTh YMEHHUHN COOJIIO/IATHh TMpaBWjIa KOJOTHUECKH IIeJIECOO0pa3HOro IMOBEICHUS B
OBITY M TPYIOBOW NEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3II0POBbS U OKPY)KAIOLICH MPUPOIHOMN
Cpelbl, 0CO3HABaTh OMACHOCTH BO3JCHCTBUS Ha JKHMBBIE OPraHU3MBlI ONPEACIEHHBIX BEIIECTB, ITOHUMAs
cmbica nokasaternst [1/IK, mosicHsITh Ha mpuMepax crocoObl YMEHBIICHUS U IPEJOTBPALICHHUS UX BPETHOTO
BO3/ICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIs O0YYaIOLINXCSl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NMPUMEHSTH 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METOaX MO3HAHUS BEIIECTB U XHMMUYECKHX SIBIICHUIA,

JUIS CIIETIBIX U CIA0OBUASIIUX OOYYAIOIIMXCS: YMEHUE UCIOIb30BaTh PENbe(HO-TOUCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiins 11st 3anucu XuMudeckux Gopmyit.



TEMATUYECKOE INTAHUPOBAHUE
11 KJIACC

Kosan4yecTBo yacos JIeKTPOHHbIE
HauMeHoBaHue pa3iejioB U TeEM (uudposbie)
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pecypcbl
Pa3pnen 1. TeopeTnueckue 0CHOBBI XMMUM
Crpoenne atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuoguyeckas cucTeMa XUMHYECKUX 3
anemeHToB J[. 1. Menneneena
12 Crpoenue BemectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PeaKIuu 6 1 1
Hroro no pazgeny 13
Pa3nea 2. Heopranmueckasi xumust
2.1 Mertaubl 1
2.2 Hewmeramnis 1 1
’3 CBs13b HEOPraHUYECKUX M OPTaHUUECKUX )
' BCILECTB
Uroro no pazgeny 17
Pa3nen 3. Xumus v :Ku3Hb
3.1 XuMHUS U )KU3Hb 4
Hroro no pasgeny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

XUMHUYECKUH JIeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIysi aTOMOB

[Tepuonnueckuii 3akoH u I[leprnonnueckas
crucTeMa XUMHUYeCKuX amemenToB J[. 1.
MeHeneeBa, ux CBsi3b C COBPEMEHHOM
TEOPUEHN CTPOEHHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COCOUHEHMI I10
rpynnaM u nepuoaam. 3HaueHue
MEPUONYECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKUX 3neMeHToB .M. Menneneena B
Pa3BUTHH HAYKU

Crtpoenue BemiecTBa. XMMUYECKas CBS3b, €€
BHUJIbI, MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BogopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Crenennb okucicHusa. BentecTsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCIICPCHBIX CUCTEMAX.
HctunHbIC 1 KOJIJIOWAHBIE PACTBOPHI.




MaccoBas A0JI1 BEUICCTBA B paCTBOPEC

Krnaccudukanus 1 HOMEHKIIATypa
HEOPraHWYECKUX COeIMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, Pa3JIMUYHbBIX
KJIaCCOB

Knaccudukamms XuMruaecKux peakiiii B
HEOPraHM4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPALICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. O0paTuMble peakuy.
XUMHYECKOE PaBHOBECUE

10

[Tpaktuueckas padora Ne 1. «Biusaue
pa3IMyHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLINN»

11

Dnektponutuueckas auccounanus. [lonstue
0 BogopoaHoM nokasarene (pH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYEeCKNX U HEOPraHUYECKUX BEILIECTB

12

OKHCIHUTENILHO-BOCCTAHOBUTEIIBHBIC
peaxiuu. [TonsiTue 06 3mexTposnze
pacIuIaBoB U pacTBOPOB COJIEH

13

Konrtpomnbnas pabora no paszuery
«TeopeTndyeckre OCHOBBI XUMUM

14

Merasusl, ux nonoxxexnue B [lepunoandeckoit
CHUCTEME XUMHUUYECKHX 3y1eMeHTOoB /[]. 1.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. O0mue pU3nvIecKrue CBOMCTBa




METAJlJIOB

15

CrinaBel METaIOB. DJIEKTPOXUMUYECKUH P
HaIIpsKEHUN METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
MeTaJUIOB (HATPUH, Kaaui, KaJabllui, MarHHH,
ATIOMUHHN) U UX COCTMHCHUN

17

XUMHYECKUE CBOMCTBA XpOMa, MEU U UX
COCIUHEHUU

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIUHEHNN

19

[Ipaktuyeckas padora Ne 2. "Perenne
HKCHEPUMEHTAIbHBIX 3324 110 TeMe
«Mertamis»"

20

Hemeramibl, uxX 1mosjgoxeHue B
[Teproanueckoil cucteMe XUMUYECKUX
anemenTtoB /1. . Menpeneesa u
0COOCHHOCTH CTPOCHHUSI aTOMOB

21

dusuueckue cBOMCTBA HEMETAIOB.
AJTOTpOTIHS HEMETAIUIOB (Ha MMpUMEpe
KHCIIOpoJ1a, cephl, hocdopa u yrieposa)

22

XUMHUYECKHE CBOMCTBA rajlOr€HOB, CEPhI U UX
COCIUHEHNN

23

XUMHUYECKHE CBOMCTBA a30Ta, hocodpa u ux
COCIMHECHUI

24

XHUMHUUYECKUE CBOMCTBA YIIIepO1a, KPEMHUS U
UX COeIUHEHUIN

25

[IpuMeHeHre BaXKHEUIIIUX HEMETAUIOB U UX
COEIMHEHNU




O000111eHNE U CUCTEMATU3ALMS 3HAHUHN 110
teMe «Hemerameny. BeranciaeHus mo

26 YpaBHEHUSIM XUMUYECKUX PEaKLUi U !
TEPMOXHUMHUYECKUE PACUETHI
[IpaxTrueckas paborta Ne 3. «Pemienue

27 AKCIIEPUMEHTAIBHBIX 33]1a4 10 TEME 1
"Hemeranmbi'"»

73 KonTponbhas pabora mo Temam «MeTauib |
u «Hemerannb»

29 Heopranuueckue u opraHnyeckue KUCIOTHI. 1
Heopranuueckue u opraHn4ecKkrue OCHOBaHHS
AmoTepHbIe HEOPTaHUYECKUE U

30 OpraHMYecKHe coequHeHus. [ 'eHeTnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB
Posib xumum B 06ecTieueHu 3KOJIOTHIECKOM,

31 HHEPreTUYECKON U MUIEBOI 0€30MacHOCTH, 1
Pa3BUTUN MEAHUIIMHBI
[IpencraBneHust 06 OOMMX HAYYHBIX

32 MIPUHIUIIAX IPOMBIIICHHOTO MTOJyYEHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYeoBek B MUpE BEIIECTB U MaTEPUATIOB 1

34 XuMus U 310pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO UACOB I10 34

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH HHTEPHET



YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






