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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa o XuMuu Ha YpOBHE CcpellHero oouiero oopasoBanus pazpadorana Ha ocHoBe DenepanbHOrO
3akoHa 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparum», TpeOOBaHUN K pe3ylibTaTaM
ocBoeHUs (enepanbHOW o0Opa3oBarelbHONW MporpaMmbl  cpeaHero obmiero obpaszoBanus (POII COO),
npeacTaBieHHbIX B DeiepaibHOM rocylapcTBeHHOM oOpazoBarenbHoM cranaapre COO, ¢ yuérom Konuenuuu
mpernonaBaHus ydyeOHoro mnpeamera «XuMus» B 0Opa3oBaTesbHbIX opraHuzanusx Poccuiickoit depepanum,
peanu3yroluX OCHOBHbIE 00pa30BaTelbHbIE IPOrpPaMMBbl, U OCHOBHBIX IOJIOKEeHUH «CTpareruu pa3BUTHS
Bocriutanus B Poccuiickoit deneparuu Ha nepuoa 10 2025 roxa» (Pacnopspokenne IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOIXOMIOB K Pa3pa0OTKe MPOTrpamMMbl 10 XUMHUH, K OMPEISICHUI0 OOIICH CTpaTeruu oOydeHus,
BOCIIUTAHUS U PA3BUTUS OOy4arOIIMXCs CpeACTBaMHU ydeOHoro mpeamera «Xumus» mig 10-11 kmaccoB Ha
0a30BOM ypoBHE cocTaBwin KoHuentyaidbHbeie nosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH LIEJIEH,
COZIepKaHUs, pe3ylIbTaToB 00y4eHUs: U TPEOOBaHUN K YPOBHIO IOATOTOBKH BBIITYCKHHKOB.

Xummuueckoe o0pazoBaHue, MMOJydyaeMO€e BBITYCKHUKaMHU 00I1e00pa30BaTeIbHOM OpTaHU3aI|H, SIBISCTCS
HEOThEMJIEMOH 4YacTbio HUX o0Opa3zoBaHHOCTH. OHO CHYKHT 3aBEpIIAIOIIMM JTallOM peajHu3aluyd  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYLIUX LEIOCTHON CUCTEME XUMHUECKOTO
oOpa3zoBaHMsl. DTH IEHHOCTH KAaCAIOTCs TIO3HAHUS 3aKOHOB IPUPOJIBI, (POPMUPOBAHHUS MUPOBO33PEHHS M OOIIEH
KYJIBTYpbl YEJIOBEKa, a TAK)KE IKOJIOIMUYECKH OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY 370POBbIO M IPHUPOIHOU
cpene. Peanmsyercss xumuueckoe oOpa3zoBaHHME OOYYaIOIIMXCS HA YpPOBHE CpeIHEro oOIiero oopa3zoBaHUs
CpeacTBaMH y4eOHOTo npeaMera « XUMHs», CoAepKaHue U MOCTPOCHUE KOTOPOI'o OIPEIEeHbl B IPOrpaMMe o
XUMHU C Y4€TOM crenu(UKH HAyKH XUMHUH, € 3HAYCHHs B MO3HAHWUU NPHUPOIBI U B MATEPUAIBHON JKU3HU
oOmiecTBa, a TaKke € y4€ToOM OOMMX MeNed W MPUHIUIIOB, XapaKTEPH3YIOIIMX COBPEMEHHOE COCTOSHUE
cUCTeMBI cpeaHero obmero oopazosanus B Poccuiickoii denepanmu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0coOYIO poJib B COBPEMEHHON LIMBUIN3ALMH, B
CO3/1aHMU HOBOM 0a3bl MarepuanbHOM KylbTypbl. OHa BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHUE PallMOHAIBHOIO
HAyYHOTO MBIIUICHUS, B CO3JaHHME IEJIOCTHOTO TPEACTABICHUS 00 OKpYXKAloleM MHpEe KaK O EIWHCTBE
NPUPOABI U 4YeNOBEeKa, KOTopoe (OpMHUpYeTCs B XMMHUU Ha OCHOBE IOHHMMAHHUS BELIECTBEHHOTO COCTaBa
OKPY’)KaIOILIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXIY CTPOEHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMU
00nacTsMU IPUMEHEHUS.

TecHo B3aMMOAEWCTBYS C JIPYTMMHM €CTECTBEHHBIMH HayKaMH, XMMHMs CTajla HEOTHEMJIEMOH 4YacThiO
MHUPOBOIl KYJIBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEUIHOTO Tpyda M KU3HM KaXKJO0ro uieHa oOlIecTBa.
CoBpemMeHHasi XMMHUsl KaK HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBiieHa Ha pEeLIeHHE
m100aNbHBIX MPOOJEM YCTOMYMBOTO PA3BUTHSI YEIOBEYECTBA — CHIPHEBOM, JHEPreTHUECKOW, MHUIIEBOM,
9KOJIOTUYECKOM 0€3011aCHOCTH U OXPaHbI 310POBbS.

B coorBercTtBUM ¢ oOUmIMMHM LENSIMH W OPUHLUIAMU CPEJHEro o0Iero o0pa3oBaHMs COAEpKaHHE
npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi YpOBEHb M3y4YEHMs]) OPHMEHTHPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO TOATOTOBKY OOYyYaronIuxcs, HEOOXOAUMYI0 UM [JIsi BBIPAOOTKH MHPOBO33PEHUYECCKUX
OpPUEHTHUPOB, YCIEUIHOTO BKJIIOYEHHS B KU3Hb COIMYMa, IPOJIOJIKEHUsI 00pa30oBaHMs B pa3IMUHBIX 00JacTsX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisionMy Ipeamera « XuMus» sBII0TCs 6a30Bble Kypehbl — «Oprannyeckas xumus» u «Oomas u
HEOpraHUYyecKass XUMUSI», OCHOBHBIM KOMIIOHEHTOM COJEpaHHUsSI KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOW HAyKU:
CUCTEMa 3HAHWU O HEOPraHWYeCKOW XMMHHU (C BKJIIOYEHMEM 3HAHUW M3 OO0IIed XMMHH) U OpraHMYecKOu
xumu. QopMHUPOBAaHME NAHHOW CUCTEMbl 3HAHUN MpPU HM3YYEHHM MpeaMeTa 00eCHeuyrMBacT BO3MOKHOCTh
paccMOTpEeHHsI BCETO MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUIN XUMUHU.

Crpyktypa comepkaHus KypcoB — «Opranumdeckas xuMus» u «OOmas M HeopraHuueckas XUMHUS)
chopMupoBaHa B IMporpaMMe Mo XMMHUHU Ha OCHOBE CHCTEMHOTO IMOAX0/a K M3YYEHHIO Y4eOHOro marepuaia u
o0ycioBI€Ha UCTOPUUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha OMPENENIEHHBIX TEOPETUUYECKUX YPOBHSX.
Tak, B Kypce OpraHn4eckoil XMMHUU BEIIECTBA pacCMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHUS
OpraHMYECKHX COEIMHEHUH, a TaKKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJICTaBIECHUN O
cTpoeHuu BeuecTB. CBefeHHs] 00 N3y4yaeMbIX B Kypce BEIECTBaX JAlOTCS B Pa3BUTUU — OT YIVIEBOAOPOAOB 10
CIIO)KHBIX OWOJIOTMYECKM aKTHUBHBIX CO€IMHEHUH. B Kypce opraHmdeckoidl XUMHHM TOIY4arOT pa3BUTHE
chopMupOBaHHBIE HAa YpPOBHE OCHOBHOrO o0O0IIero oO0pa3oBaHUs TEpBOHAYAJIbHBIC TMPEJACTABICHUS O
XUMHYECKON CBsI3U, KJIacCU(PHUKAIIMOHHBIX IPHU3HAKaX BEIECTB, 3aBUCHMOCTH CBOWCTB BELIECTB OT HX
CTPOEHUS, O XMMUYECKOW peaKIuu.



[Ton HOBBIM yriioM 3peHust B mpenMere «XuMus» 0a30BOr0 YpOBHS paccMaTpHBAETCS M3YyUYCHHBIH Ha
YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TEOPETUUECKHI Mareprua U (DaKTOJIOrMUECKUEe CBECHHS O BELIECTBAX
U XUMHUYECKOH peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HeopraHuyeckass XUMHs» O00ydJaromuMcs
NPEIOCTABIISCTCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE IEPUOAMYECKOTO 3aKOHA C OOIIETCOPETHYECKUX H
METOJIOJIOTHUECKUX TO3UIHNA, TIyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHE (YHKIMH 3TOro 3akoHa — OT
o0o0maromie 10 0ObACHSIONIEH U POTHO3UPYIOIICH.

EnuHas cucrema 3HaHMM O BaXKHEWIINX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH, a
TaK)K€ 0 XUMUYECKUX PEAKLIMSX, X CYLIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKaHMs A0onoHseTcsd B Kypcax 10 u 11
KJIACCOB JIEMEHTaMU COAEpKaHUs, UMEIOLUMHU KYyIbTYpOJOTUYECKUN U MPUKIAJAHON XapakTrep. OTH 3HAHUS
CHOCOOCTBYIOT HOHUMAHHIO B3aUMOCBSI3H XUMHH C JPYTUMH HayKaMH, PacKpBIBAIOT €€ pOJib B MO3HABATEILHOM
U TPAaKTUYECKOW JESITEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBaKEHUS K IIPOLIECCY TBOPYECTBA B
o0nacTh TEOpUM M MPAKTUUYECKUX MPWIOKEHUN XHMHUH, IIOMOTAlOT BBINYCKHUKY OpPHUEHTHPOBAThCS B
OOIIECTBEHHO W JHMYHOCTHO 3HAYMMBIX MpOOJeMax, CBA3aHHBIX C XHWMHEH, KPUTHYECKH OCMBICINBATD
UH(POPMAITUIO U IPUMEHATH €€ [T TOTOIHEHHUS 3HAHWHA, PEIICHUS] MHTEIUICKTYaIbHbBIX U SKCIIEPUMEHTATBHBIX
MCCJIEZIOBATENIbCKUX 3aJad. B 1enoMm conepkanue ydeOHOro npeamera «XUMHs JAaHHOTO YPOBHS H3Y4EHHUS
OPUEHTHPOBAaHO Ha (opMHUpOBaHHE Yy OOYYAIOUIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS I[MOHUMAaHUS
¢mrocopckux uAeH, TaKMX KaK: MarepHajbHOE €JUHCTBO HEOPTaHWYEeCKOTO0 M OpPraHHYecKOoro MHpa,
00yCJIOBJIEHHOCTh CBOWMCTB BEILIECTB MX COCTABOM M CTPOEHHUEM, IIO3HABAEMOCTb NPUPOAHBIX SIBICHUN MYyTEM
OKCHEPUMEHTA W PELIEHUS NPOTHUBOPEUMH MEXAy HOBBIMU ()aKTaMHU U TEOPETUYECKHUMH IPEINOCHUIKaAMH,
OCO3HaHME POJIM XMMHH B PEHICHUH SKOJOTHUECKUX MPOOIeM, a TakKe MpodieM cOepexeHHs SJHEPreTHUECKUX
PEeCypCOB, ChIpbs, CO3/1aHNs HOBBIX TEXHOJIOTHI U MaTepUaOB.

B mnane pemenus 3aja4 BOCIUTAHUS, PA3BUTHS M COIMATU3AIMH 00YyJaIOIIUXCS PUHSTHIE TIPOTPaMMOn
110 XMMUH MOIXOIbI K ONPEACICHUIO COACPKaHUS M TIOCTPOCHUS MpeIMeTa IPeayCMaTpUBalOT (OPMUPOBAHHE
YHHUBEPCAIBHBIX YYEOHBIX JEHCTBHI, UMEIOIIMX 0a30BO€ 3HAYCHHWE Ul PA3JIMYHBIX BHUJOB JESITEIHHOCTH:
penieHus mpobIeM, TIOWCKa, aHaiau3a W 00padOTKH WHQOpPMAIMK, HEOOXOAMMBIX JJIsi MPHOOPETEHUS OIBITa
IIPAKTUYECKOMN U UCCIIEI0BATENbCKON 1€ATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUU XUMHH.

B mpaxTuke npenopaBaHus XMMHUM KaK Ha YpOBHE OCHOBHOIO oOuiero oOpa3oBaHUs, TaK U Ha YpPOBHE
cpeaHero oOmiero o0pa3oBaHMs, INPU ONPEAEICHUHM COAEPIKATENbHON XapaKTEpPUCTUKH IeJied H3ydyeHUus
npeaMeTa HalpaBICHUEM NEPBOCTENEHHOW 3HAYMMOCTU TPAJULIMOHHO NpU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHUYECKON HayKu Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, IPAKTUUECKON JEATENILHOCTH YEJIOBEKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MUPOBOH KyabTypbl. C METOAUYECKON TOYKU 3PEHHUS TAKOH MOIXOJ K OIpPENEICHUIO
Hesel N3ydeHus IpeaMeTa sIBISEeTCs BIIOJIHE ONPaBIaHHbBIM.

CornacHo AaHHOM TOYKE 3pEHMs TJIaBHBIMH LENISIMU U3Y4YEHUs NMpeaMeTa «XuMus» Ha 0a30BOM ypOBHE
(10 —11 xu.) sBASIFOTCSI:

e (GopMUpOBaHUE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEUINEH COCTaBISAIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpa, B OCHOBE KOTOPOM JIeXkaT KJIIOYEBbIe MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOpUU
XUMHHM, OCBOCHME S3blKa HAyKH, YCBOCHHE W TIOHMMaHUE CYIIHOCTH JOCTYIHBIX OOO0OIIeHH
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (opmupoBaHME M pa3BUTHE IPEACTABICHHM O HAay4YHbIX METOJAX MO3HAHUS BEIIECTB U XUMHUYECKHUX
peakuuii, HeoOXOUMBIX JJIsi IPUOOPETEHNS YMEHUI OPUEHTUPOBATHCSA B MUPE BELIECTB U XUMUYECKUX
SBJICHUM, IMEIOIINX MECTO B IIPUPOE, B MPAKTUYECKON U ITOBCEIHEBHOM KU3HH;

® pa3BUTHE YMEHUU U CIIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U OOBSICHEHUEM XMMHUECKOTO
AKCIIEPUMEHTA, COOTIOICHHEM MPABHII O€30MaCHOTO OOPAIIEHHS C BEIIECTBAMH.

Hapsny ¢ atuM, comepxarenbHas XapakTepUCTUKa IieJiel U 3ajad U3y4eHUs IpeaMeTa B Iporpamme 1o
XUMHUH YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMM MPHUOPUTETAMU B CUCTEME CPEIHETO OOLIEro
oOpazoBanusi. CerofHsi B MpenojaBaHUM XUMHUHM B OoJibllIel cTeNeHU OTHAETCS MpeNroyTeHHe MPaKTHUECKOM
KOMITOHEHTE CO/Iep)KaHUsl OOyueHHs, OpMEHTHPOBAHHOM Ha MOATOTOBKY BBITYCKHHKA OOIIe00pa30BaTeIbHOMN
OpraHM3aliy, BIaJCIOIIEro He HaOOpOoM 3HaHUM, a (YHKIIMOHAJIBLHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHUSIMH aKTUBHOTO NOJYYEHHs 3HAHUIM M MPUMEHEHHs] UX B PEaIbHOM JKU3HM JUIsl pELIeHUs PAKTUYECKUX
3a/1ad.

B cBs13u ¢ 5TUM NpH U3yueHuu npeaMeTa «XUMHs JOMUHUPYIOIIee 3HaueHHe MPUOOPETAIOT TaKUe 1eNn
W 3a71a4M, KaK:

ajanrtauus OoOyyaromMxcs K YCIOBUSM JUHAMHYHO pa3BUBAIOLIErocsi Mupa, (GopMUpOBaHUE
MHTEJJIEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY



NPUHATHIO TPAMOTHBIX DPEUICHWH B KOHKPETHBIX >KU3HEHHBIX CUTYAIMsIX, CBA3AHHBIX C BEIIECTBAMH U MX
pUMEHEHUEM;

dopmupoBaHue y OOydyalOIIMXCS KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIICTCHILIMH), HMMEIOLINX
YHHUBEpCAIbHOE 3HAYCHHE JUIS DPA3TUYHBIX BUIOB JEATEILHOCTU: pEIIeHUs MpoOieM, TMOWCKa, aHajau3a U
00paboTku MHPOPMAIH, HEOOXOIUMBIX U TPUOOPETEHUS ONBITA JACATEILHOCTH, KOTOpas 3aHUMAET Ba)KHOE
MECTO B NO3HAHUHU XMMHUH, a TAKXKE Uil OLEHKH C MO3UIMIA SKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS
BEIIECTB M XUMHUECKUX MTPOIECCOB Ha OPraHM3M YeJIOBEKA U MPUPOTHYIO CPEAY;

pa3BUTHE TI03HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH OO0YyYarOIIMXCS:
CHOCOOHOCTH CaMOCTOSATENILHO IMPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B COOTBETCTBUU C JKHU3HCHHBIMH
NoTPeOHOCTSIMH, UCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH I TIOMCKAa U aHaju3a yueOHOi
¥ HAyYHO-TIONYIISIPHOI MH(OpMAIIMK XUMHUYECKOTO COIEPIKaHUS;

dopMupoBaHHWE W pa3BUTHE Y OOYYArOIIMXCA AaCCOIMATHBHOTO W JIOTUYECKOTO  MBIIUICHHS,
HAOTIONATEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIWMBI, B YAaCTHOCTH, NpH
TUTAHUPOBAHUU M MIPOBEACHUN XUMHUYECKOTO SKCIICPUMEHTA;

BOCIIUTAHKE y OOYJarOMMUXCS YOSKIEHHOCTH B TyMaHHUCTUYECKON HAIMPaBICHHOCTH XUMHH, €€ BKHOU
pOJH B PEUICHUU IIO0ATBHBIX MPOOJIEM PAMOHAIBHOTO MPHUPOIOIOIH30BAHNUS, TIOMIOJHEHUSI YHEPreTHIECKUX
PECYpPCOB U COXpaHEHUs] MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOr0 OTHOLICHHS K
NPUPO/IE U CBOEMY 3[0POBBIO, a TAaK)Ke IMPHOOPETEHHUSI ONbITa HCIIOJIB30BAHUS TONYYEHHBIX 3HAHUN IS
NPUHATHS TPAMOTHBIX PEIICHUH B CUTYallUsX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM mmane cpegHero o61iero o0pa3oBaHus MpeaMeT «XUMHs» 0a30BOT0 YpPOBHS BXOAHUT B COCTaB
npeamMeTHol o0nactu «EcTecTBEeHHO-HAayYHbIE IPEMETBI».

OOmiee 4uciO0 4YacoB, OTBEAEHHBIX JJIS W3YYEHHUS XUMHUH, Ha 0a30BOM YPOBHE CPEIHEro OOIIEero
oOpa3zoBanusl, cocrasisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Henenmo), B 11 knacce — 34 vaca (1 gac B
HEJIENIO).



COILEP/KAHUE OBYYEHMUAA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYECKOH XUMUM

[IpenmMeT oprannyeckoi XMMHH: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUCHUE B MOJTYYCHUH HOBBIX BELIECTB
U MarepuanioB. Teopusi cTpOoeHUsS OpraHHYecKux coequHeHuit A. M. BbytiepoBa, e€ OCHOBHBIE IMOJIOKEHUSI.
CrpykTypHble GOpMYIbI OPraHUYeCKuX BemiecTB. [omMomorus, nzomepus. XUMU4YeCKasi CBSI3b B OPraHMYECKHUX
COEIMHEHUSIX — OIMHAPHbBIC U KPATHBIE CBS3H.

[IpencraBnenue o kinaccuukanuyu OpraHndecKux BemiecTB. HoMeHkarypa opraHn4eckux CoeTuHeHui
(cucreMarnueckas) U TpUBHAJIbHbIE Ha3BaHUSI BAKHEHIINX MPEACTaBUTENEH KI1aCCOB OPraHUYECKUX BEIIECTB.

DKclepUMEHTAlIbHbIE METOAbl M3y4YeHMs] BEUIECTB M UX MPEBPALCHUI: O3HAKOMJIEHHE ¢ 00pa3lamu
OpPraHMYECKHUX BEIIECTB M MaTepuajaMH Ha WX OCHOBE, MOAEIUPOBAHUE MOJIEKYT OPraHMYECKUX BEIECTB,
HAOIOICHHE W ONKMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB MpU
HarpeBaHuu (TU1aBjieHue, OOyIIIMBaHUE U TOPEHUE).

Yrnesogopoasl

AJIKaHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUN psAn. MeTaH W 3TaH — NpOCTeillne MpeAcTaBUTEIU
anKaHoB: (U3MYECKHE M XMMHUYECKHE CBOWMCTBA (PEaKkiMu 3aMEIleHUs W TOPEHHs), HAXOXKICHHE B MPUPOJE,
MOJTy4YeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKH psifl. DTHIICH U MPOMUIIEH — MPOCTEHUIINE MPEACTaBUTEIN
aJIKeHOB: ()M3MUYECKHEe UM XMMHUYECKHE CBOWCTBA (pEaklUUU TUIPUPOBAHMS, TaIOTEHUPOBAHUS, TUApATAIHH,
OKHCJICHUS U TIOJMMEpHU3allin ), OJIy4eHUEe U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u wmerwnOyraaueH-1,3: cTpoeHue, BaKHEHIIME XHUMHYECKHE CBOICTBa
(peakuus nonuMepuszaiun). [lomyuyeHne CHHTETHYECKOTO KaydyKa U PEe3HHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTHU CTPOEHUS, TOMOJOTHYECKUH pAld. ALETUICH — NpOCTeHIIni
MIPEJICTAaBUTENb aIKUHOB: COCTaB, CTPOCHHE, (PU3NYEeCKHEe U XUMUYECKUE CBOMCTBA (peaKkuu THIIPUPOBAHMS,
raJIoreHUPOBAHUS, TUPATAIIUHU, TOPEHHS ), TOTyYeHUE U TPUMEHEHHUE.

Apenbl. benzoun: cocrtas, cTpoeHue, Gu3NUECKUe U XUMHYECKUE CBOWCTBA (PEeaKIK raJOreHUPOBaHUS U
HUTPOBaHUs), TIOJyYEHHE U MpUMEHeHue. 1onyon: cocmas, cmpoenue, guzuueckue u XumuyecKue ceoucmad
(peakyuu 2ano2eHUpoOB8anusi U HUMPOBAHUs), noiydenue u npumererue. TOKCUYHOCTh apeHOB. [ eHeTHyeckas
CBSI3b MEXAY YITIEBOJOPOAMHU, MPUHAIEKAIIUMHU K PA3TUYHBIM KJIacCaM.

[Ipuponubie UCTOYHUKHU yriaeBogopoaoB. [Ipupoansiii ra3 u monmytHele HeTsHbIE Ta3bl. HedTh U e
npoucxoxkaeHne. CrnocoObl mepepaboTku HedTH: TMEeperoHka, KPeKUHT (TePMUYECKUN, KaTaluTHUYECKUi),
nuponu3. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHNE B MPOMBIIIIIECHHOCTH U B ObITY. KaMeHHBIH yronb u
MPOAYKTHI €ro epepaboTKu.

DKcIepUMeHTallbHbIE METOABl M3Y4YeHMsI BEUIECTB M WX MPEBpAILICHHI: O3HAKOMIIEHHE ¢ oOpa3namu
MIacTMacc, KaydykoB U pe3uHbl, Kojuiekuuu «Hed1b» u «Yromby», MogenupoBaHrue MOJEKY YIIIEBOAOPOAOB U
raJIOreHOMPON3BOIHBIX, MPOBEICHNE IPAKTHUECKOM PabOThI: MOMyUYeHUE ITUJICHA U U3YUYEHHUE er0 CBOICTB.

Pacuérnbie 3anaun.

Brruncnenus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOTUYECTBA MCXOTHOTO BEIIECTBA
WIM TPOAYKTa PEaKIUU MO HM3BECTHBIM Macce, O00bEMY, KOIUYECTBY OJHOTO W3 MCXOIHBIX BEIIECTB HIIU
MPOAYKTOB PEAKIINH).

Kucnoponacoaep:kaiue opraHu4ecKue coeJUHEeHUs

[IpenenpHBIE OMHOATOMHBIE CHHPTHL. MeETaHON W AITaHON: CTpOeHUE, (U3NYECKUEe U XUMHUYECKUE
CBOICTBa (peakIMK ¢ aKTUBHBIMH MeTaJUlaMH, TaJOTe€HOBOIOpPO/IaMH, TOPEHUE), TpUMEeHeHne. BogopoaHsie
CBSI3M MEXIy MOJICKYJIaMH CIIUPTOB. J{elicTBHME METaHOIa U ATaHOJIa Ha OPTaHU3M YeI0BeKa.

MHoOroaToMHbI€ CIUPTHL. DTHICHIIIMKONIb U [JIUIIEPUH: CTPOCHUE, (PU3NUECKUE U XUMUYECKUE CBOIMCTBA
(B3auMOJIEHCTBHUE CO MICTIOUYHBIMU METAIIJIaMH, Ka4eCTBEHHAsl pPeaKIlis Ha MHOTOAaTOMHbIE CIIUPTHI). JlelicTBue
Ha OpPraHu3M YenoBeka. [I[puMeHeHue ruieprHa U dTUICHTIIUKOJIS.

@deHon: CTpOEHHWE MOJICKYIbl, (U3NYECKHEe U XUMHUYECKHe CBoiicTBa. TokcHyHOCTH (heHona.
[Tpumenenue peHomna.

Anpaeruipl U kemowsi. QopManbIeTul, aeTanbIerul: CTpoeHue, PU3NIECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu OKUCICHUS U BOCCTAHOBJICHH S, KAYECTBEHHBIE PEAKIINH ), IOTyYeHHE U TPUMEHEHHUE.

OMHOOCHOBHBIE TIpe/eNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbHMHAs U YKCYCHAasi KHCIOTBHI: CTPOEHHE,
¢dbusznueckue M XUMHYECKHE CBOWCTBAa (CBOWCTBA, OOmIME JUIsl KJAacca KHUCIOT, PEaKIus STEepPH(PUKAIIH),




noslyyeHue U npuMmeHeHue. CTeapuHOBas U OJIEMHOBAsl KUCIOTHI KaK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX
KHCITOT. Mblj1a KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe IeHCTBHUE.

CrnoxHble 3QUpPbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. [maponus ciuoxHbIX 3¢upoB. XKupsbl.
I'upponus sxxupos. [IpumeHenue xxupoB. buonornyeckas posib JKUPOB.

VYrieBoabl: cocTas, Kiaccudukanus yrieBoaoB (MOHO-, TU- U Moyucaxapuibl). [Toko3a — npocTteimuit
MOHOCAaxapu: OCOOCHHOCTU CTPOEHUSI MOJEKY/bl, (U3HUECKUe U XUMHUYECKHE CBOMCTBA (B3aUMOJICICTBHE C
ruapokcuom mMeau(ll), okucaeHne aMMuadyHBIM PacTBOPOM Okcuaa cepedpa(l), BoccTaHoBiIeHHEe, OpoKEeHHE
IJIIOKO3bI), HAXOXJICHUE B MPHUpOJe, IPUMEHEeHUe, ouonoruueckas poib. @otocunres3. Opykro3a kak U3oMep
[JTFOKO3BI.

Kpaxman u nemnionosa kak npupojHbie noiauMmepsl. CTpoeHue Kpaxmalia U HesuToiao3sl. duznyeckue u
XMMHUYECKHE CBOMCTBA KpaxMaia (TUIpOiIn3, KaYeCTBEHHAs PEaKIIUs C HOJIOM).

DKclepuMEeHTalIbHbIE METOABl M3y4YEHHUS BELIECTB M WX IMPEBPAILlEHUI: MpOoBeIeHUE, HAOIIOACHUE U
ONHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaU€CTBEHHBIE PEaKIMM OJHOATOMHBIX CIIUPTOB
(okucnenne ortaHoma okcugoM wmeau(ll)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJACHCTBHE TIHIIEPHUHA C
ruapokcuiom Meau(ll)), anpaeruaoB (oOKMcICHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcuaom
meu(ll), B3auMomelicTBHE KpaxMmajga C HOAOM), NMPOBEACHHE IMPAKTUYECKOM pabOThI: CBOMCTBAa pacTBOpa
YKCYCHOM KUCIJIOTHI.

PacuétHrble 3amaun.

Boruncnenus mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BELIECTBA
WIM TPOAYKTa PEaKLUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJIHBIX BEIIECTB HIIU
MPOAYKTOB PEAKIINH).

A3oTcozepxkaliie OpraHuuecKre COeIMHEHUS.

AMUHOKHUCIOTHI Kak aM(OTepHbIE OpraHuyeckue coequHeHus. duznueckue U XUMUYECKUE CBOWCTBA
aMUHOKHCIIOT (Ha MpuMepe MINIHMHA). buonornyeckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt.

benku kak mpHUPOIHBIE BBICOKOMOJEKYISIpPHBIE coeAuHEeHMs. [lepBuYHAs, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenkoB. XHUMHYECKHE CBOMCTBa OENKOB: THIPOJH3, JCHATypalus, KadyeCTBEHHbIE pEaKlUd Ha
OemKu.

DKclepUMEeHTAlIbHbIE METO[bl M3YYEeHMsI BEIIECTB M HX NPEBpAIICHUN: HAOMIOACHHE U OMNHCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypaIus OEJIKOB MPH HarPEBaHUH, [IBETHBIC PEAKIIMH OCIIKOB.

BbicokomoliekyisipHble cOeTUHEHUSs

OcHOBHbBIE TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJIHMEp, CTPYKTYpHOE
3BEHO, CTEMEHb MOIUMEpU3AINK, CpenHss MoleKyiaspHas Macca. OCHOBHBIE METOIbI CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COSAMHEHUN — MOIMMEPHU3aIisl U MOJTUKOHICHC Al

DKclepUMEeHTAlIbHbIE METOAbl M3y4YeHHs BEUIECTB M WX MPEBpAIlleHU: O3HaKoMIIeHHEe ¢ oOpa3iamu
MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyIyKOB.

MexnpeaMeTHbIE CBS3H.

Peanmzanuss MeXNpeaIMETHBIX CBA3eM Tpu M3yYyeHUM opraHudeckoi xummu B 10 kimacce
OCYIIECTBIIIETCS dYepe3 HCIONb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSATHH,
SIBIISFOIIUXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTecTBEeHHO-HAYYHbIE TOHSTHS: SIBICHUE, HAyYHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOpHS, aHAIIU3,
CUHTE3, KiIaccuukamms, nepuoAnYHOCTb, HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dwuszuka: Marepus, YHEprusi, Macca, aToM, dJIEKTPOH, MOJIEKyJa, YHEPTETHUECKHI YpOBEHb, BEIIECTBO,
TeJ0, 00bEM, arperaTHoe COCTOSHUE BeIleCcTBa, (U3MUECKUE BETMUYUHBI U SAMHUIIBI X U3MEPEHHUS.

buonorus: xnerka, opranusM, 6uocdepa, oOMEeH BeliecTB B OpraHusMme, (pOTOCHHTE3, OMONOTUYECKU
aKTUBHBIE BelecTBa (OENKH, YIIIEBOIBI, )KUPHI, PepMEHTHI).

l'eorpacdus: MuHepabl, TOpHBIE TOPOJIBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: MNUIIEBBIE TMPOAYKTHl, OCHOBBI pPAlMOHAIBHOTO TMUTAaHUS, MOIOIINE CpPEICTBa,
JIEKapCTBEHHBIE U KOCMETHUECKHE MpenapaTsl, MaTepHalbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KJTACC
OBLIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbBI XUMHH

XuMuueckuid aneMeHT. AToM. Spo aroma, U30TOMBL. DIEKTPOHHAsE 0007I0YKa. DHEPTreTHUECKUE YPOBHH,
MOJAYpPOBHU. ATOMHBIE oOpOuTaynu, S-, P-, 0- smemeHThl. OCOOECHHOCTH pacIHpene/ieHUs JJIEKTPOHOB IO
opOHTANIIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(UTYpAIIHs aTOMOB.



[Tepuognueckuii 3akoH u Ileprognueckas cucrema xumudeckux 3neMeHToB Jl. M. MenneneeBa. CBs3b
nepuoandeckoro 3akoHa W Ilepmommueckoil cucteMbl xumudeckux diemeHtoB J[. M. MenaeneeBa c
COBPEMEHHOMN TEOpHEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB U
00pa3zyeMbIX UMM MIPOCTHIX U CIOKHBIX BEIIECTB IO TPYyMIaM U MepuoaaM. 3HaYeHUE MePUOINYECKOTO 3aKOHA
B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHMHYECKass CBS3b. BHUIbI XMMHUYECKON CBsI3M (KOBaJCHTHAs HEMOJISIpHAs W
MOJISIpHAsI, MOHHAs, METa/uIMYecKas). MexaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XMMUYECKOM CBsI3U (OOMEHHBIIN
W JIOHOPHO-AaKIENTOpHBIN). Bomopomanas cBs3b. BaneHTHOCTh. DnekTpooTpunarebHOCTh.  CTeneHb
okucieHus. MIoHbI: KaTHOHBI M aHUOHEL.

BeniectBa MOJIEKYISpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHU . 3aKOH MOCTOSIHCTBA COCTaBa BEUIEeCTBA. THUIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB OT THIA KPUCTAIUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIX cucremax. VIcTHHHBIE M KOJUIOMJIHBIE pacTBOpbl. MaccoBas /10Js1 BEIIECTBA B
pacTBope.

Knaccudukanuss HeopraHudeckux  coenuHeHWi. HoMeHknarypa  HEOPraHMYECKHWX  BEIIECTB.
I'eneTnueckas CBSI3b HEOPraHUYECKUX BEILIECTB, MPUHAICKAIIUX K PA3TMYHBIM KJIaccaM.

Xumudeckass peakmus. Knmaccudukanus XHUMHUYECKHX pPEaKIUii B HEOPraHUYECKOM M OpraHUYEeCKOU
XMMHH. 3aKOH COXPAHEHMSI MAacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS DHEPTUM MPU XUMHUYECKUX
peaKusx.

CKOpOoCTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3jIM4HbIX (akTopoB. OOpaTuMbple peakmuu. XUMHUYECKOE
paBHOBecue. DakTophl, BIUSIONIME HA COCTOSIHUE XUMUUYecKoro paBHoBecus. [Ipunnun Jle [laremnse.

OnektposmTrueckas aucconuarus. CuibHbBIE W Ci1aOble AJIeKTponuThl. Cpena BOAHBIX PAcTBOPOB
BEILIECTB: KUCJIasl, HEUTpasbHasl, IeJI0YHasl.

OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH.

DKCIIepUMEHTANIbHbIE METOJbl HW3YYEHHs BEUIECTB U MX IMPEBpALICHHUI: JeMOHCTpanusi Tabmiuil
«Ilepuonnueckass cucrema xumuuyeckux oanemeHtoB JI. WM. MeHnneneeBa», u3ydeHUE MoAelen
KPUCTAITMYCCKUX PEMIETOK, HAONIONCHUE M OINHMCAHUE JIEMOHCTPAIIMOHHBIX W JIA0OPAaTOPHBIX OIBITOB
(paznmokeHue MepoKcHuaa BOAOPOAA B MPUCYTCTBUU KaTraau3aTopa, OmNpeesieHue Cpeibl paCTBOPOB BEILIECTB C
MOMOINIbI0 YHUBEPCAJIBHOTO HMHJWKATOpa, PEaKlMd HMOHHOTO OOMEHa), MPOBEACHHUE MPAKTHUYECKOH paboThI
«BnusHue pa3auvHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIuny.

PacuétHrble 3amaun.

Pacuérpl mo ypaBHEHHMSIM XUMUYECKHX PEAKUUH, B TOM YUCJIE TEPMOXUMHUUYECKUE PACUETHI, pACUETHI C
HCITOJIb30BAaHHEM ITOHATHS «MaccoBas JI0JIs BEIISCTBaY.

Heoprannyeckasi Xumus

Hemerannel. Ilomoxxenue nemeramioB B Ilepuommueckon cucreme xuMmuueckux snemeHtosB /I, .
MenneneeBa 1 0cCOOEHHOCTH CTpoeHHs aTOMOB. Du3nUecKkre CBOWCTBA HEMETAIIIOB. AJIOTPONHS HEMETAIOB
(Ha mpuMepe Kucaopoza, cepsl, pocdopa u yrieposaa).

XUMUYECKHE CBOWCTBA BAXKHEWIIUX HEMETANIOB (TalloreHOB, cephl, a3oTa, docdopa, yriepona H
KpEMHUS1) U UX COSAMHEHU (OKCHUIOB, KUCIOPOICOAEPKAIINX KUCIIOT, BOJOPOIHBIX COSAMHEHUN ).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COEIMHEHUM.

Meramubl. [lonoxxkenne wertamioB B Ilepuoguyeckoit cucreMe XuMuueckux dmemeHToB J[. .
MenneneeBa. OCOOEHHOCTH CTPOCHHSI DIEKTPOHHBIX 000J04YeK aroMoB MetawioB. OOmue Qusnueckue
cBoiicTBa MeTasuioB. CIUIaBbl METAIIJIOB. DNEKTPOXUMUUYECKUM sl HAPSHKEHU METaIIOB.

XUMUYEeCKHEe CBOWCTBA BKHEUIIUX METAJUIOB (HATpU, Kaldwid, KaJdbIMil, MarHUW, aJIFOMUHUN, IHHK,
XPOM, 5KeJIe€30, Me/Ib) U UX COCTUHEHUI.

O6mue cnoco6b! moay4yeHus: MeTaiyioB. [IpuMeHeHre MeTaioB B ObITY M TEXHUKE.

DKCHepUMEHTaIbHbIE METOABI U3yUEHHUS BEIIECTB U UX MPEBPAILICHUI: U3yYeHHEe KOJUIeKIUU «MeTasibl
U CIUIaBbI», OOpaslloB HEMETAJUIOB, pEIICHHE OJKCIEPUMEHTATbHBIX 3a]ad, HaONIOACHHE U OIHCAHHE
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOJEHCTBUE THUIPOKCHIA AIIOMHUHUS C PACTBOPAMH
KHCJIOT U I1I€JI0YeH, KaueCTBEHHbIE PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnrle 3amaun.

Pacuérer Mmacchl BeliecTBa WM 00bEMa T'a30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE MIIH 00BEMY
OJTHOTO M3 YYacCTBYIOLIUX B PEaKIMU BEIIECTB, pacuéThl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOTYKTOB
pEaKLHH, €CIIU OJJHO U3 BELIECTB UMEET PUMECH.

XuUMHA | :KU3Hb

Pone xumMum B oOeCrieueHUU HSKOJOTHYECKOH, YHEPreTUYECKOW M THIINEBON O€30MacHOCTH, Pa3BUTHHU
MeauuuHbl. [IoHATHE 0 HAyYHBIX METOAAaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIH.

[IpencraBienust 06 00X HAYYHBIX MPUHITUIAX TPOMBIIUICHHOTO MMOJIYYeHUS BaKHEHIIINX BEIIECTB.



YenoBek B MUpE BEUIECTB U MarepHaliOB: BaKHEUIINE CTPOUTENIbHBbIE MaTepuasbl, KOHCTPYKIIMOHHbBIE
MaTepHuaibl, KpackH, CTEKJIO, KepaMHKa, MaTepHabl JUIsl JIEKTPOHUKH, HAaHOMATepHalbl, OPraHUYECKUe U
MUHEpaJbHBIC YT0OpEHNS.

XuMHUs W 370pOBbE 4YENIOBEKa: MpaBHJa MCIOIb30BaHMS JIEKAPCTBEHHBIX IIPENaparoB, IpaBuia
0€30I1acCHOT0 HUCIIOIL30BAaHUS MPENapaToB ObITOBOM XMMHUH B IIOBCEAHEBHON KU3HU.

MesxnpeaMeTHbIe CBS3H.

Peanuzamus MeXINpeaMEeTHBIX CBsI3e€l MpU M3YYEHUU OOIIeH M HeopraHuvecko xumuu B 11 kimacce
OCYIIECTBIIIETCS Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHbIX IOHSATHI, TaKk M TOHSATHH,
SIBJISFOLIUXCSA CUCTEMHBIMU JJIs1 OTJENIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0miue ecTeCTBEHHO-HAyYHbIE TMOHSATHUS: HAyuHBbIM (DaKT, rUMOTe3a, 3aKOH, TEOpHs, aHAJIU3, CHHTE3,
KJaccuuKanus, NIepuoJUIHOCTh, HAOMIOCHHE, SKCIIEPUMEHT, MOACTIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®duszuka: Marepusi, JHeprusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAJAUOAKTUBHOCTD,
MOJIEeKyJa, YHEPreTUYECKU YPOBEHb, BEIIECTBO, TE€NO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3HUECKHE
BEJIMYMHBI U €AMHULIBI X U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, ouocdepa, Makpo- U MUKPOIIEMEHTbI, BUTAMUHBI, 0OMEH
BEIIECTB B OPTaHU3ME.

I'eorpadus: MuHepasibl, TOpHbIE TOPOIbI, TIOJIE3HBIE HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XMMUYECKask MPOMBIIIJIEHHOCTh, METaJUTyprisi, IPOU3BOACTBO CTPOUTENIBHBIX MAaTEPUAIIOB,
CEJIbCKOXO3SIIICTBEHHOE MPOU3BOACTBO, MUIIEBAsl MPOMBIIUIEHHOCTD, (apMaleBTHUYECKass MPOMBIIIEHHOCTD,
MPOU3BOACTBO KOCMETHYECKUX MPEnaparoB, MPOU3BOACTBO KOHCTPYKLHMOHHBIX MaTEpUajoB, AJIEKTPOHHAS
MIPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XMMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranapnuBaeT TpeOOBaHUS K pe3yJbTaraM OCBOCHHUS OOYYaIOIIMMIECS IMPOTPaMM
cpenHero obmiero oOpa3oBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM). HaydHO-MeTOAnYecKOM
OCHOBOH ISl pa3pabOTKH IUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHSI MPOTPaMM CPEAHEro OOIIero o0pa3oBaHMS
SIBIISIETCSL CUCTEMHO-/ICATeITbHOCTHBIN MOIXOI.

B cooTBeTCTBHHM C CHCTEMHO-IEATEIHLHOCTHBIM MOJIXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOGHHSI TpeAMeTa «XHUMHs» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS BBIICICHBI CIEAYIOIIHNE
COCTABJIAIOLLHE!

0CO3HaHKE 00YYArOIIUMUCS POCCUHCKON TPaKIaHCKON HICHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIIPEIEICHHUIO;

HaJIM41e MOTUBAIIUU K O0YYCHHIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKAECHUN JTMUYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH U
HCTOPUYECKUX TpaauLuii 6a30BON HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMHU, IPUCYLIUMHU LIETOCTHON CUCTEME XMMHUECKOTO0 00pa30BaHus;

HaJU4ue IPaBOCO3HAHUS HKOJOTMYECKOM KyIbTyphl U CIOCOOHOCTM CTaBUTh LIE€JIU M CTPOUTH
KU3HECHHBIC TUTAHEI.

JIM9HOCTHBIC pe3YIbTaThl OCBOCHUS TNpeamera «XHMHs JIOCTHUTAIOTCS B CIUHCTBE YYCOHOUW W
BOCITUTATCILHOW JIEATEIBHOCTH B COOTBETCTBHUH C TYMAaHUCTHYCCKUMH, COLUOKYIBTYPHBIMH, IyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU M HUJCATIAMH POCCUUCKOTO TPa)TaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMamMH M MpaBUJaMH IOBEIEHUS, CIIOCOOCTBYIOIMMHU MpOIleccaM CaMOIO3HAHMS, CaMOpa3BUTUS U
HPaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YUYaArOIIUXCS.

JIM9HOCTHBIC PE3YJbTaThl OCBOCHUS TpeaMera «XUMHS» OTPAXKAT CHOPMHPOBAHHOCTH OIBITA
[IO3HABATEJIbHOM U IMPAKTHUUYECKOM NeATeIbHOCTH OOy4aroUIMXCs MO pealu3aliy NPUHATHIX B OOIIECTBE
LIEHHOCTEW, B TOM YMCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIUTAHUS:

OCO3HaHHS O0YYAIONIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPABOIIOPSIIIKY;

MIPEJICTABJICHHS O COITMATBHBIX HOPMaX M MPABIIIAX MEKITUIHOCTHBIX OTHOIIEHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOW JCATCILHOCTH IMPHU CO3JAHUHM YYCOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MIO3HABATEIILHBIX 33]1a4, BBITOJIHEHUH XUMUYICCKUX IKCIIEPUMECHTOB;

CIOCOOHOCTH TOHMMATh M IIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTHX TIPH aHATH3e
Pa3IMYHBIX BUJIOB YICOHOU JEATSIILHOCTH;

2) NaTPMOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPHYECKOMY M HAyYHOMY HACJICIUIO0 OTCUYCCTBCHHON XHMHH;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TPAKTHYECKOTO TPHUMECHCHHS XUMHH,
OCO3HAHHS TOTO, YTO JOCTM)KCHUS HAyKH €CTh pe3yJbTaTl JUIMTEIbHBIX HAONIONCHNUN, KPOIOTIUBBIX
IKCIIEPUMEHTAJILHBIX TIOMCKOB, MMOCTOSHHOTO TPy YYEHBIX U ITPAKTHKOB;

MHTEpeca W TO3HABATENbHBIX MOTMBOB B IOJYYEHUH U MOCIEAYIOUIEM aHajdu3e HHPOpMalHuHu o
MEPEIOBBIX JIOCTHIKCHUSX COBPEMEHHOW OTEUECTBCHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHMUS, ITHUECKOTO MTOBE/ICHUS;

CIIOCOOHOCTH OIICHWBaTh CHTYAllMH, CBSI3aHHBIE C XHWMHWYCCKUMHU SBJICHHSMH, W TPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH Ha MOPATbHO-HPABCTBCHHBIC HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHHWBATh CBOE IMOBEJACHHWE M TMOCTYIKH CBOMX TOBAPHIICH C IMO3WUIIUH HPABCTBEHHBIX H
MIPABOBBIX HOPM U OCO3HAHWE TIOCIICACTBHI STUX MOCTYITKOB;

4) popMHpPOBaHUS KYJIbTYPHI 310POBbS:

MMOHMMAaHUsI LIEHHOCTEH 370poBOro M 0Oe3omacHoro obpasa >KM3HM, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUECKOMY 3/10POBbIO;

coOroIeHusT MpaBWJI 0E30MacHOTO OOpAIIeHHs] C BEIIeCTBAMH B OBITY, MOBCEIHEBHOW XU3HU U B
TPYAOBOM JESATENBHOCTH;

MOHWUMAHHS IIEHHOCTH TPABWJI WHIAWBHIYAJLHOTO W KOJUIGKTMBHOTO O€301IacHOTO TOBEJICHUS B
CUTYaIHsIX, YTPOXKAIOIINX 30POBbIO U KU3HU JIOEH;



OCO3HAHUS TIOCTEACTBUNA W HETMPUATHS BPEAHBIX MPHUBBIYCK (YMOTPEOICHUS ATKOTOJISI, HAPKOTUKOB,
KypEHHUs);

5) TpynoBoro BocnuTaHusi:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEAOBATEIbCKOM JESTENbHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOW U APYTUX BUJAX JIE€ATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4acTHUE€ B PEILECHUU MPAKTUUYECKUX 3a]ad COLMAJIbHON HAIpaBJIE€HHOCTU (B
pamMKax CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHUIO NpPOQeccuil pa3iuyHOro poia, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUSI MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaKEHUS K TPYLY, JIIOJSIM TpyAa U pe3yibraraM TPYyI0BOH 1eATENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHJIMBHAYaJIbHOM TpaekTopuu oOpa3oBaHus, Oyayien
npodeccu U peanu3alii COOCTBEHHBIX JKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMUH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0/10rHYeCKOro BOCIMTAHUS:

HKOJIOTUYECKH 1€JIeCO00pa3HOro OTHOIICHUSI K MPUPOAE, KAK MCTOUYHUKY CYIIECTBOBAHHUS JKU3HU HA
3emie;

MOHMMAaHMs TI00ATBHOTO XapakTepa KOJOTHUECKUX MPOoOJeM, BIUSHUS SKOHOMUYECKHX IPOLIECCOB
Ha COCTOSIHME IPUPOJHON U COUMAIIBHOM CPEJIbL;

OCO3HAHMUSI HEOOXOJUMOCTH HCIOJb30BaHMUS JOCTH)KEHUN XUMHUU JUISl pEIICHHS BOIPOCOB
PalOHAIBLHOTO IPUPOIOTIONIb30BAHNS;

AKTUBHOI'O HEINpUATUA JCHUCTBUH, IPUHOCAIIMX BpEA OKPYKAIOIIEH IPUPOJHOM Cpele, YMEHHs
IIPOrHO3UPOBAaTh HEOJIArONpPHUATHBIE HKOJIOTMYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBUA U
[peoTBpallarh ux;

HaJIU4Yus Pa3BUTOrO 3KOJOTMYECKOIO MBILIUICHUS, SKOJOTUYECKON KYIbTYphl, ONBITa JESATEIbHOCTH
9KOJIOTUYECKOIN HAlpaBJIE€HHOCTH, YMEHHS PYKOBOACTBOBAaTHCSI UMHU B II03HABATEIbHOW, KOMMYHUKATUBHOU U
COIIMAJIBHON MPAKTUKE, CIOCOOHOCTH U YMEHHSI aKTUBHO IPOTUBOCTOSITH UACOJIOTUN XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
0O0IIeCTBEHHOH MPAKTHKH;

MOHUMAaHMs CIeUU(UKHA XMMUU KaK HAayKd, OCO3HaHHUS e€ poid B (OPMHUPOBAHUH PAIOHAIBHOTO
HAay4YHOT'O MBIIIJIEHUS, CO3AaHUM IIEJIOCTHOTO MPEACTABIEHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOJIbI M YEJIOBEKAa, B TMO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHHH NpoOieM COXpaHEHHs
MIPUPOJTHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUH JJIS1 COBPEMEHHOM IIMBWIM3ALUU: B €€ T'yMaHUCTHYECKON
HaIpaBJIE€HHOCTH U Ba)KHOM pOJIM B CO3JJaHMM HOBOW 0a3bl MaTepHaIbHOM KYJIBTYPBhI, PELICHUH ITI00aIbHbBIX
po0JIeM YCTOMYMBOTO PAa3BUTUS YEIOBEUECTBA — CHIPHEBOM, YHEPTreTUUYECKOM, MUILEBOM M SKOJIOTMUECKON
0€30MacHOCTH, B pa3BUTHM MEAMIMHBI, OOECIEUEHWH YCIOBUHM YCIEUIHOTO TpPyAa U 3KOJIOTUYECKU
KOM(OPTHOMH JKHU3HU KaXKIO0T0 4jieHa 00I11ecTBa;

€CTECTBEHHO-HAyYHOH T'PAaMOTHOCTH: NMOHHMMAaHHUS CYHUIHOCTH METOJIOB IO3HAHMS, HCIOJIb3YeMBbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh IOJy4YaeMble 3HAHMS Ul aHalu3a U OOBSCHEHUs
SBJICHUN OKpYXAIOIIero MHUpa W NPOUCXOASIIMX B HEM M3MEHEHWMH, yMEHUs jaenarb 00OCHOBAHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAyYHbIX ()aKTOB M HMEIOUIMXCS JaHHBIX C LEJIbI0 MOJYyYEHHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOIB30BaTh XUMUYECKUE 3HAHUS Ul pelIeHUs TPo0JIeM B pealbHbIX
KU3HCHHBIX CUTYaINSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM 1eATENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJTy4YEHUIO HOBBIX 3HAHU 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMYHBIX chepax mpodhecCuOHATBLHOMN e TeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MeTaHpeIlMCTHBIC pE3YyIbTaThl OCBOCHUA y‘-ICGHOl"O npeamMeTa «XuMH» Ha YPOBHE CpCAHCTO 06mer0
O6p3.30BaHI/I$I BKJIIOYArOT:

3HAYHUMBIC JII (bOpMHpOBaHI/I}I MHPOBO33PCHUA 06y‘-IaIOIJ_[I/IXCH MCKIUCHTUIIIIMHAPHBIC
(Me)KHpC,Z[MeTHBIC) OGMCHaquLIe MOHATHUA, OTpaKaroIue NCJIOCTHOCTDH Haquoﬁ KapTUHbBI MHUpa U
CHCI_[I/I(I)I/IKy MCTOAOB IIO3HAHUS, HCIIOJB3YCMbBIX B CCTCCTBCHHBLIX HaAyKaxX (MaTCpI/I}I, BCIICCTBO, SHEPIU:,



SBJICHHE, TPOIECC, CHCTEMa, HAyyHbId (DaKT, NPUHIMI, TUIIOTE3da, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCIieIoBaHNe, HAOMIOIeHHEe, U3MEpEHHE, SKCTIEPUMEHT U JAPYTHe);

yYHUBEpCaJbHbIE YydeOHbIE JeicTBUs  ([TO3HABATENIbHBIC, KOMMYHHKATUBHBIC, PETYIATUBHBIE),
obecrieunBaroniyie  (GopMupoBaHUE (YHKIMOHAIBHOH TPAaMOTHOCTH M  COLMAIBHOM  KOMIIETCHIIMU
00yJarommxcs;

CIOCOOHOCTh OOYYaIOUIMXCSI MCIOJIB30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE, MUPOBO33PEHUECKUE
3HaHUS U YHUBEPCAJIbHBIC YUeOHbBIC IEHCTBUS B TIO3HABATEILHON M COIIMATILHOMN MPaKTHKE.

MetanpeaMeTHbIE pe3yabTaThl OTPAYKAIOT OBJIAJICHUE YHUBEPCAIbHBIMY YUYEOHBIMH IIO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMU U PETYASTHUBHBIMH JCHCTBUSMHU.

OgiaieHHe YHHBEPCAJbHBIMH YUeOHBIMH II03HABATEJIbHBIMH AeHCTBUAMM:

1) 6a3oBble JJoruYecKue AeCTBUA:

CaMOCTOSITENILHO (hOPMYIIMPOBATh U aKTyaJIH3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBarh;

OIpEeENATh LEIU JEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS, COOTHOCHUTH
pe3ybTaThl AESITENBHOCTH C IOCTABICHHBIMU LIETSAMU;

HCIIOJIb30BaTh IIPY OCBOCHHUM 3HAHUM INMPUEMBI JIOTMUECKOTO MBILIUIEHUS — BBIIEIATh XapaKTEpHbIE
IIPU3HAKHU TIOHATUN M YCTAaHABIMBAaTb UX B3aMMOCBS3b, HCIOJIb30BaTb COOTBETCTBYIOLIUE IOHATHS IS
00BbSCHEHHSI OTJCIBHBIX (DAKTOB U SBICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCH(UKAIIMH BEIIECTB M XUMHUECKUX PEAKIIHIA;

yCTaHaBJIMBaTh IPUYMHHO-CIICCTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBICHUSIMU;

CTPOUTh JIOTHYECKHE PpacCyXACHUsI (MHIYKTUBHBIC, JEAYKTUBHBIE, I10 aHAJOIHM), BbIABIATD
3aKOHOMEPHOCTHU U MPOTUBOPEUMS B pACCMaTPUBAEMBIX SIBJICHUSIX, (POPMYIUPOBATH BHIBOABI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOILECCE MO3HAHMSA, HCIOJb3yEMble B XMMHU CHUMBOJIMYECKHE (3HAKOBBIE) MOJAEIH,
npeoOpa3oBhIBATE MOJENIBHBIC TPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI) JJIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XMMUYECKOW PEaKkIHH — MPH PEIICHUH Y4eOHBIX MO3HABATEIbHBIX U MPAKTHUYECKUX
3a/la4, NPUMEHATHh Ha3BaHHbIE MOJIECJIbHBIE MPEACTABICHUS Ul BbBISBICHUS XapaKTEPHbIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBble McCJIeI0BATEIbCKUE e CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAy4YHOI'O MIO3HAHUS BEIIECTB U XUMUYECKUX PEaKLUil;

dbopMynupoBaTh LENM M 33aJa4d WCCIENOBAHUS, WCIOJIB30BaTh IOCTABICHHBIE M CAMOCTOSTEIHHO
c(OpMyYIHUpPOBAHHBIE BOIIPOCH! B Ka4ECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI [T ()OPMHUPOBAHUS TUIIOTE3BI
10 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJIECHUM;

BJIa/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS M MPOBEACHUS YUEHHUYECKHUX SKCIIEPUMEHTOB,
COBEpIICHCTBOBaTb YMEHHUS HaONIOIaTh 3a XOJOM IIPOLECCa, CaMOCTOSTENBHO IPOTHO3UPOBATh €ro
pesynbrar, (¢GopMynHpoBaTh O000OIIEHHS M  BBIBOJbI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3YJbTaTOB
HCCIIEJOBAHUSI, COCTABIIATH 0OOCHOBaHHBIN OTUYET O MPOJIEIAHHON padoTe;

MpUOOpeTaTh ONBIT YYEHUUECKOM HCCIeN0BaTeNbCKOM M IMPOEKTHOM JEesTeNbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB pELIEHUS MNPaKTHYEeCKUX 3ajad,
MIPUMEHEHUIO PA3JIMYHbBIX METOOB [TO3HAHUSI.

3) padora c undopmanueii:

OpUEHTHPOBATbCSI B Pa3IMUHBIX MCTOUYHUKAX HH(OpManuu (HAyyHO-TIOMYNIsSpHas JIMTeparypa
XUMHUYECKOTO COJEpKaHUs, CIpaBOYHbIE MMOcoOus, pecypcbl MHTepHeTa), aHaIU3UpOBaTh HHPOPMALIHIO
pa3IMyYHbIX BHAOB U (QOpPM TNPEACTABICHUS, KPUTUYECKH OIEHMBaTh €€ JOCTOBEPHOCTb W
HENPOTUBOPEUYHUBOCTH;

(dbopMynHMpoBaTh 3arpochl U MPUMEHATh PA3IUYHbIE METOJbI MPH TMOUCKE W 0TOOpe MHGopMaIuH,
He0O0XOTUMOM I BBIIOJTHEHHS Y4€OHBIX 3a/]1a4 OINpeIeIEHHOIO THUIIA;

MPUOOpPETaTh OMBIT UCHOIb30BaHUSI MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U Pa3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (popMy mpeactaBieHuss MHPOpManuu (cxembl, rpaduxw,
yarpammabl, TaOJIHIIbI, PUCYHKH U JpyTHUE);

WCIIONIb30BaTh HAy4yHBIM SI3bIK B KayeCTBE CpEeACTBAa IMpu paboTe ¢ XUMHUYECKOM HHpopMauei:
MIPUMEHSTh MEeXKIpeIMeTHbIE (PU3NYecKre 1 MaTeMaTHueCKHe) 3HaKH U CUMBOJIbI, (pOpMyIibl, aOOpeBUaTyphI,
HOMEHKJIaTYpY;

MCIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HAITISAHOCTH.

OgiaeHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3aJlaBaTh BOMPOCHI M0 CYIIECTBY 00CYKJaeMON TeMbI B XOJI€ AHaJIoTa U/WIN AUCKYCCHH, BBICKAa3bIBATh
uaeu, GopMyarpoBaTh CBOU IMPEUIOKEHUS OTHOCUTENLHO BBIITOJHEHUS MPEAJIOKEHHON 3a]1auu;



BBICTYIIaThb €  Tpe3eHTalMell  pe3ylbTaroB  IMO3HABATENBHOW  JIEATENBHOCTH,  IOJYYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHMKAMHU TIIPH BBIOJHEHWH XHMHUYECKOTO HKCIEPHUMEHTA,
MPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, pea3aluu y4eOHOTO MPOEKTa U
(dbopMynHpOBaTh BBIBOABI MO Pe3yIbTaTaM MPOBEAEHHBIX HCCIICIOBAHUN IYTEM COTIIACOBAHMS TMO3UIUI B
X0J1e 00CYX/IeHHUSI 1 0OMEHA MHCHHSIMH.

OgJaieHNe YHUBEPCAJIbHBIMH PeryIsTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUTAHUPOBATh U OCYILIECTBISATH CBOIO MO3HABATEIBHYIO JAEATEIBHOCTD, ONpenensis e
e W 337a4d, KOHTPOJIMPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IPEIaraeMblii alrOpuTM
JCWCTBUI TPU BBHINOJTHEHUH YYEOHBIX W HMCCIENOBATENbCKUX 3a/ad, BBIOMparh Haubonee 3¢ GeKTUBHBIN
croco0 MX PeHIeHUs C yIETOM MOIyUYeHHs] HOBBIX 3HAHUH O BEIIECTBAX M XUMHUECKUX PEAKIIHIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOGH JIEATEIIbHOCTH Ha OCHOBE CaMOAHaN3a U CAMOOIICHKH.

INPEAMETHBIE PE3VYJIBTATbBI

10 KJTACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUs Kypca «OpraHudeckas XUMHUs» OTPakaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTaBISIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIM XMMUU B TO3HAHUH SBJICHUIM TPUPOJBI, B (GOPMUPOBAHUN MBIIUICHUS U KYIbTYphl JIUYHOCTH, €€
(GYHKIHOHAIBHOW TIpPaMOTHOCTH, HEOOXOIMMOM /il pelIeHHs NPaKTUYECKUX 3alad M IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/I0pPOBBIO U MIPUPOIHON cperie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHWH, KOTOpas BKIIFOYAET: OCHOBOIIOJATAIOIINE ITOHSATHS
(XMMUYEeCKUH  DIIEMEHT,  aroM,  DJJeKTpOHHas  00oJiouka  aToMa,  MOJIEKylla,  BaJEHTHOCTD,
ANIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKasl CBSA3b, CTPYKTYpHas opmyna (pa3BEpHyTasi U COKpalIEHHAas ), MOJb,
MOJISIpHasl Macca, MOJIAPHBIM 00BEM, YITIEpONIHBIN CKeneT, (yHKIMOHAJIbHAs TPYIMa, pagukai, U30MepHs,
M30MEpbI, TOMOJIOTUYECKUM PsAZl, TOMOJOTH, YIJIEBOAOPOAbI, KHUCIOPOJ U a30TCOAEpIKAlllie COCAUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYIISIPHBIE COCIMHEHUS); TEOPUHU U 3aKOHBI (TEOpHs
CTpOoeHHs opraHudeckux BemecTs A. M. byTneposa, 3akoH cOXpaHEHHsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XUMHH; MUPOBO33PEHUYECKHIE 3HAHMS, JICKAIIME B OCHOBE MMIOHUMAHUS IPUUYNHHOCTU H
CUCTEMHOCTH XHUMHYECKHX SBJICHUH, (DaKTOIOTMYECKUE CBEICHHS O CBOWCTBAX, COCTaBe, MOIYyYEHUU U
0€30MMacHOM HCIOJB30BAaHUHM BAXKHEHIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON NeATeTbHOCTH
YyeJIOBEKA,

c(OpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEepHbIE TPU3HAKH TMOHITHHA, YyCTaHABIMBATh WX
B3aMMOCBSI3b, UCIIOIB30BaTh COOTBETCTBYIOIINE TIOHATHS MPU OMUCAHUH COCTaBa, CTPOCHUS U MIPEBPAIICHHIA
OpPraHMYECKUX COCTUHEHHIA,

c(hOpMUPOBAHHOCTh YMEHUH UCTOIH30BATh XUMUUECKYIO CUMBOJIUKY JJISI COCTaBICHUS MOJICKYISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (HOPMYS OPraHMYECKHX BELIECTB U YPABHEHHH XUMHUYECKUX
peakuuii, U3roTaBIuBaTh MOJEIHU MOJEKYJ OpPTraHUYEeCKUX BEIIECTB ISl MIUTIOCTPAIMU MX XUMHUYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABINUBATH MPUHA/ICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB IO
WX COCTaBYy M CTPOCHHMIO K OIpeNelIEHHOMY KJacCy/TpymIe COeIWHEHUH (YIIIeBOIOPObI, KHUCIOPOI H
a30TCOoEpXKAILIUE COCIMHEHUS, BBICOKOMOJEKYISpPHbIE COEAMHEHMs), JaBaTb MM Ha3BaHUS IIO
cucremarnueckor HomeHknarype (IUPAC), a Takke NOpUBOAWTH TPUBHAIbHBIE HA3BaHUS OTIEIbHBIX
OpPraHMYECKUX BEIIECTB (ITUJICH, MPOMUIIEH, AlleTUJICH, STUJICHIIUKOIb, TUIEpUH, (HeHol, hopManbaeru,
alleTanbIeru]l, MypaBbHHAs KHCIOTa, YKCyCHasi KHCJIOTa, OJIEMHOBas KHCJIOTA, CTEapUHOBAs KHUCIOTA,
[III0K03a, (PPyKTO3a, KpaxMa, [EeJUTioI03a, TIIUIHH);

c(OpPMUPOBAHHOCTh YMEHUS OIpPENCATh BHUABI XUMHUYECKOW CBSI3M B OPTaHMYECKHX COCTUHEHHSIX
(omMHapHBIE U KpaTHBIE);

c(OpMUPOBAHHOCTH YMEHHSI IPHUMEHSTH TOJIOKEHHSI TCOPUU CTPOCHHUS OPTaHUYECKUX BemecTB A. M.
BytnepoBa nnst 0ObSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOSHUS; 3aKOH COXPaHECHUS
MAacCCHI BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHE, (U3MUECKHE W XUMHUYECKHE
CBOIMCTBAa THUIMHMYHBIX MPEACTABUTENEH pPa3ITUYHBIX KIACCOB OPTaHUYECKUX BELIECTB (METaH, 3TaH, DTUJICH,
MpOMUJIeH, aleTuieH, Oyraauwen-1,3, MerunOyramueH-1,3, OeH305, METaHON, 3TAHO], OSTUJICHIIUKOIb,
IUIepuH, (EHON, ameTanblerd]], MypaBbUHAs U YKCYCHas KHCJIOTHI, IIIOKO3a, KpaxMmal, IeJUIIoNo03a,
aMUHOYKCYCHasl ~ KHUCIIOTa), WUTIOCTPUPOBATh TEHETHYECKYID CBA3b MEXKIy HUMH YpaBHEHHSIMH
COOTBETCTBYIOIINX XUMHUECKHUX PEAKINI C UCMOIB30BAaHUEM CTPYKTYPHBIX (DOPMYIT;



c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepPH30BaThb HMCTOYHUKH YIJIEBOJOPOAHOTO ChIphs (HE]TBH,
MPUPOAHBIN a3, yrojib), CIIOCOOBI MX NEPepadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB NEPEepadOTKH;

c(OpMHUPOBAHHOCTH YMEHUI MPOBOIUTH BHIYUCICHUS MO XMMHUYECKUM YPAaBHEHUSM (Macchl, 00bEMa,
KOJIMUECTBA MCXOHOTO BEUIECTBA WM MPOIYKTa PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTHMUYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKILIUN);

c(OpMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOH 3HAHMN 00 OCHOBHBIX METO/AX HAYYHOTO MO3HAHMS,
UCIOJB3YEMbIX B XUMHUM IpU HM3YyYEHUM BEIIECTB M XMMMUYECKHUX SBICHUN (HaOnroneHue, HM3MepeHue,
SKCHEPUMEHT, MOJIEIMPOBAHKE), UCIIOJIB30BaTh CUCTEMHbIE XUMUUYECKHUE 3HAHUS JUIsl IPUHATUS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalLlUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c()OPMUPOBAHHOCTh YMEHHH COONIONATh TMpaBWJIa TIOJB30BAHHS XUMHYECKOH TMOCylnod u
nabopaTtopHbIM 00OPYIOBaHHMEM, a TaKKe MpaBWwia oOOpalleHUs C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKLIHUSMH 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUIAHHUPOBATH M BBINOIHATh XUMHUYECKUN SKCIEPUMEHT (TPEBpaICHUS
OpPraHMYECKHUX BEIECTB IIPU HArpEeBaHUM, IIOJIyYEHUE STUJIEHA M M3YyYEHHE €ro CBOMCTB, Kauy€CTBEHHBIC
peaKkIu OpraHWYEeCKUX BEIIECTB, JeHATypalus OElKOB NpH HAarpeBaHHWM, I[BETHHIC pEaKIHH OEIKOB) B
COOTBETCTBHM C IpaBHJIAMH TEXHHUKH O€30MacHOCTH NpU OOpALIeHWH C BEIIeCTBAMH M J1abOpaTOpHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO OSKCIIEpUMEHTa B (OpMEe 3aluCH ypaBHEHHM
COOTBETCTBYIOIIUX peaKUi U (pOPMYIUpPOBATh BHIBOJIBI HA OCHOBE ITUX PE3YIIBTATOB;

c(OpMUPOBAHHOCTb YMEHUN KPUTHUECKHM aHAJIU3UPOBATH XUMHUYECKYI0 MH(POPMAIHIO, MOITY4aeMYyIO
U3 pa3HbIX UCTOUYHUKOB (CpelcTBAa MaccoBOi nH(opmanuu, THTepHeT u 1pyrux);

c(hOopMHPOBAHHOCTh YMEHHUH COOJIOATh MPaBUIIA SKOJIOTHUYECKU 1E€CO00Pa3HOTo MOBECHUS B OBITY
U TPYAOBOM IEATEIBHOCTU B ILEJSIX COXPAHEHMsI CBOETO 3J0POBbS U OKPYKAKOIIEH NPUPOIHON Cpensbl,
OCO3HABaTh OMNACHOCTh BO3ACHCTBUSI HA JKUBbIE OPraHU3Mbl OINpPEAEIEHHBIX OPraHUYECKUX BEILECTB,
noHnMasi cmbica mokazarens [1/IK, moscHsITh Ha mpuMepax crocoObl YMEHBIICHUS! W MPEJOTBPALICHUS HX
BPEIHOT'O BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIs 00y4yaroUIMXCsl C OIPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsSl: YMEHHE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JJOCTYIHBIX METOJaX [T03HAHUS BEIIECTB U XMMHUECKUX SIBJICHUI;

JUIS CIENbIX U caaboBUAAIIMX OOYYarOIIMXCS: YMEHHE MCIIOJIb30BaTh PEIbEPHO-TOUEUHYIO CHUCTEMY
o6o3nauenuit JI. bpaitns st 3anucu XUMU4IeCKuX GopMyt.

11 KJIACC

[IpenmMeTHBbIE pe3ynbTaThl 0CBOEHUs Kypca «OO01as 1 HeopraHu4eckasi XuMUs» OTpaxaroT:

c(hOpMHPOBAHHOCTh TPEACTABICHUM: O XUMHUUYECKOW COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa, pOJIM XUMUHU B NO3HAHUU SIBJICHUHM IPUPOJbI, B GOPMUPOBAHNUN MBIIUIEHUS U KYIbTYphl JIUYHOCTH, €€
(GYHKIMOHAIBHOW TIpaMOTHOCTH, HEOOXOIMMOM JJisi pelIeHHs NPAaKTUYECKUX 3aJad U SKOJIOTUYECKU
000CHOBAHHOT'O OTHOLIEHMSI K CBOEMY 3/10POBbIO U IIPUPOJIHOM cpenie;

BJIQJICHHE CHCTEMOM XHUMHYECKMX 3HaHUM, KOTOpas BKJIOYAET: OCHOBONOJArarolue IOHATHS
(XMMHUYECKHUH SJIEMEHT, aTOM, W30TOI, S-, P-, - AIEKTpOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJa, MOJb,
MOJISIpHBIH  00BEM, BaJEHTHOCTh, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCICHUS, XHMHYEcKas CBS3b
(KoBaJieHTHas, HMOHHAs, MeETaJNIMYecKasi, BOJOPOJAHAsA), KpUCTAUIMYEeCKas pemETKa, THUIBl XUMHUYECKUX
peakuuid, pacTBOp, 3JEKTPOIMTHI, HEIIEKTPOIUTHI, DICKTPOIUTHYECKAs JTUCCOLMAIUS, OKHUCIUTED,
BOCCTaHOBMTEJb, CKOPOCTb XMMHYECKOH peakluu, XMMHUYECKOE PaBHOBECHE); TEOPUM U 3aKOHBI (TEOpHUs
ANEKTPOJIMTUYECKOM AHCCcOolManuu, nepuonndeckuii 3akod JI. M. MenpaeneeBa, 3aKOH COXpaHEHHSI MacChl
BEIIECTB, 3aKOH COXPAHEHHS M MPEBpPALICHHs] SHEPrUu MPH XMMHUYECKHX PpEeaKlUsix), 3aKOHOMEpPHOCTH,
CUMBOJIMYECKHUH SA3bIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHMS, JIeXkKAllle B OCHOBE MOHUMAHUSI MPUYMHHOCTU U
CUCTEMHOCTH XHUMHYECKHUX SBJICHUH, (DaKTOIIOTMYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, IMOJNyYEHUU U
0€3011acHOM HCMOJIb30BaHUM BaKHEUIINX HEOPTaHUYECKUX BELIECTB B OBITY U MPAKTUYECKON NIE€SITENbHOCTH
YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTE€pHbIE TPU3HAKM MOHITHH, YyCTaHABIMBAaTh UX
B3alMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOLINE MOHSTHUS NPU ONUCAHUU HEOPTraHMYECKHX BEIIECTB M HUX
MIPEBPAILCHHI;

c(OpMUPOBAHHOCTh YMEHHMHM HCHOJIB30BaThb XMMHUYECKYI0 CHMBOJHUKY JUIS COCTaBlIeHUS (GopMyI
BEIIECTB W YPaBHEHUI XMMHUYECKHX peakimid, cucreMarndeckyto HomeHknarypy (IUPAC) u TpuBmambHbIC
Ha3BaHUS OTACJBHBIX HEOPraHMYECKUX BellecTB (YrapHbIi ra3, yIJIeKUCIbIi ra3, aMMUaK, raiéHasi U3BecTb,
HerameéHasi U3BeCTh, MTUThEBAasl Co/la, MUPUT U APYTHUE);



c(OpMHUPOBAHHOCTH YMEHUH ONpPENENIATh BAJICHTHOCTh M CTETIEHb OKUCIICHUS XUMUYECKHX JIEMEHTOB
B COEQUHEHMSX pA3JIMYHOIO COCTaBa, BUJ XMMHMUYECKOM CBsA3M (KOBaJEHTHAs, MOHHAsA, MeETaJlJIMYecKas,
BOJIOPOJIHAsI) B COEAMHEHMSX, THUINl KPUCTAUIMYECKOM PpEHMIETKM KOHKPETHOIO BeUlecTBa (aToMHas,
MOJIEKY/ISIpHAs, HMOHHAs, METAJUNIMYeCcKas), XapakTep CpeAbl B BOJHBIX pacTBOpaXx HEOPraHUYECKUX
COCIUHCHUI;

c(OpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh INPUHAUIEKHOCTh HEOPTaHMYECKHUX BEIIECTB MO HX
COCTaBy K OIpeNesIEHHOMY KJaccy/Tpylne COeIUHEHUH (MPOCThIe BEIIeCTBA — METAJUIBl M HEMETaJlbl,
OKCHUJIbl, OCHOBaHUS, KUCIOTHI, aM()OTEpHbIE THIPOKCHU/IbI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pPACKpBIBaTh CMBICI mepuoamdeckoro 3akoHa J[. WM. MenneneeBa wu
JIEeMOHCTPUPOBAThH €TO CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTENBHYIO H TPOrHOCTHYECKYIO (DYHKIINH,

c(OpMHUPOBAaHHOCTh, YMEHHUH XapaKTEepU30BaTh OJIEKTPOHHOE CTPOCHHE aTOMOB XHMMHUYECKHX
anemeHToB 14 nepuonoB [lepuonuueckoit cucremMbl XxuMuueckux 3meMenToB . . Menneneesa, ucnomnb3ys
HOHATHSA «S-, P-, U-3NEKTPOHHBIC OpPOMTANN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH
M3MECHEHUSI CBOMCTB XMMHUYECKHMX JJIEMEHTOB M MX COCAMHEHUU II0 mepuonaMm u rpymnmnam llepuogudeckoi
CHCTEeMEBI XUMHYeCcKuX aeMeHToB /. 1. Menaeneena;

cOpMHPOBAaHHOCTh yYMEHHUH XapakTepu3oBarh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOMCTBa
HEOpPraHMYECKUX BEILECTB Pa3IMYHBIX KJIACCOB, NOATBEPHKAATH CYIIECTBOBAHNUE TEHETUUECKON CBS3U MEXIY
HEOpPraHMYECKUMHM BELIECTBAMU C IIOMOLIbIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHS KIAcCH(UIIMPOBATH XUMHUECKUE PEAKIUH MO PA3IUYHBIM MpPU3HAKAM
(4ucity ¥ cocTaBy pearupyroniux BEIECTB, TeIIOBOMY 3D (EKTy peakiiny, N3MEHEHHUIO CTEIICHEH OKUCIICHHUS
3IIEMEHTOB, 0OPATUMOCTH PEaKIUH, YYACTHIO KaTaln3aTopa);

c(OpMUPOBAHHOCTb YMEHHUW COCTaBISATh YpPABHEHUS pEAaKUUW pa3IU4HbIX THUIIOB, IIOJHBIE MU
COKpalIEHHbIE YPAaBHEHUS PEAKIMl HOHHOTO OOMEHA, YUUTHIBAs YCIOBHUS, IPU KOTOPBIX 3TU PEAKIIMH UIYT
710 KOHLIA;

c(OpMUPOBAHHOCTb YMEHUH MPOBOAUTH PEAKLUMH, MOATBEPXKAAIOIINE KaueCTBEHHBI COCTaB
Pa3IMYHbIX HEOPraHMYECKUX BEILIECTB, PACIIO3HABATh ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBopax HEOpraHMYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTb YMEHUN pACKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEaKIUil
IIOCPEJCTBOM COCTABJIEHUS AJIEKTPOHHOTO OajaHca ITUX peaKluii;

c(OpMUPOBAHHOCTb YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKluu OT Pa3IMYHbIX
(akTOpOB; XapakTep CMEIIEHUS XHMHUYECKOTO pPAaBHOBECHSI B 3aBHUCHUMOCTU OT BHEIIHETO BO3AECHCTBUS
(mpunnun Jle Hlarensbe);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XHWMHUYECKUE TMPOILIECCHI, JIEKAl[Me B OCHOBE
IIPOMBIIIJIEHHOTO MOJy4YEHUsI CEpPHOW KUCIIOTHI, aMMHUaKa, a TaKkke COPMUPOBAHHOCTh NPEJCTaBIECHUN 00
OOIIMX HAay4HbIX MPUHIIMIIAX U SKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO POU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN IMPOBOAUTH BBIYHUCICHUS C HCIOIb30BAHUEM IMOHSATHS «MaccoBas JOJIs
BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIEHUM Ta30B MPH XWMUYECKUX PEaKLMIX, MACChl BEIEeCTBA WM
00béMa razoB 0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM OObEMY OJHOTO M3 YYaCTBYIOIIHUX B
peakuuy BeIIeCTB, TEIUIOBOro 3(@dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIPEBPALICHUS U COXPAHEHUS SHEPTUH;

chOpMHPOBAaHHOCTh YMEHUW COONIOAATh TpaBWja TIOJB30BAHHMS XHUMHYECKOM TMOCYIOM U
nmabopaToOpHBIM  O0OpyIOBAaHMEM, a TakKe IMpaBuiia OOpalieHusi C BEIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMHU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHMUW IUJIAHUPOBATb U BBINOJIHATH XMMMUECKHH SKCIEPUMEHT (pa3yioKeHHe
MepoKCHa BOJIOPOJia B MPUCYTCTBUM KaTalll3aTropa, ONpeAeNieHue Cpelbl paCTBOPOB BELIECTB C MOMOIIBIO
YHUBEPCAJIBLHOTO WHIMKATOPA, BIUSIHUE Pa3IMUHBIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOHN peakluy, peaKinu
MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIMHU Ha Cylb(dar-, KapOOHAT- U XJIOPHUA-aHUOHbI, Ha KATUOH aMMOHUS,
pellIeHre SKCIIEPUMEHTAIBHBIX 3a/1au 1o Temam «Metamis» u «HemeTannel») B COOTBETCTBUU € MPaBUIAMU
TEXHUKU 0€30IacHOCTH MpH OOpalleHUU C BEIIeCTBaMU U JIaOOpaTOpHBIM O0OPYIOBaHHEM, MPENCTABIAThH
pe3yibTaThl XMMUYECKOTO SKCIEpUMEHTa B (opMe 3alluCu YpPaBHEHHMHM COOTBETCTBYIOIIMX peakuud u
(dbopMynHpoBaTh BBIBOJbI HA OCHOBE 3THUX PE3YJbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAJIN3UPOBATh XUMHUYECKYI0 MHGOpPMAIHIO, MOTYydaeMyko
U3 pa3HbIX UCTOYHUKOB (CpE/ICTBA MAaCCOBOM KOMMYHUKaluu, IHTepHET U Apyrux);

c(hOopMHPOBAHHOCTh YMEHHUH COOIIONATH MPaBUiIa SKOJIOTHIYECKHU IEIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHMSI CBOETO 3J0POBbS U OKPYXKAKOIIEW NPUPOIHON Cpelnsbl,
OCO3HaBaTh OIMACHOCTb BO3JEMCTBHSI Ha JKHUBBIE OPraHU3Mbl OMNPEAENEHHBIX BEILIECTB, IMOHUMAs CMBICI



nokazarens IIJIK, mosicHATP Ha mpumepax cCrnocoObl YMEHBIICHUS W TPENOTBpAILEHHS UX BPEAHOTO
BO3JICHCTBHS HA OPTAHU3M YEIIOBEKA;

Ul OOYYaIOIIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE HPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/AX ITO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUN;

IUISL CIENBIX U CIA0OBUISIIIMX OOyYaroLIUXCs: YMEHUE HCIOJIBb30BaTh PEIbe(HO-TOUEUHYIO CHCTEMY
0003HaYeHU I JL bpaiins IS 3aIUCU XUMHUYECKUX bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIe)
HanmMeHoBaHue pa3aesioB 1 TeM POrpaMMbl Kontpoabusl | IlpakTuuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl

e paboThI KHe padoThbl

Pa3gea 1. Teopernueckne 0CHOBbI OPraHU4YeCKOl XUMHMHU

[Ipeamer opranndeckoit XuMuu. Teopust CTpOCHUS

1.1 . 3 bubmoteka I{OK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa

Wroro no pazgeny 3

Pazgen 2. Yriiesogoponsl

2.1 [IpenenbHbIE YITIEBOJOPOIBI — ATKAHBI 2 bubauoreka LIOK https://myschool.edu.ru/
H :

2.2 CUPEASILHAIC YIICBONOPOAINL: AIKCHEL, AIKA/HICHE, 6 1 Bu6mmorexa ITOK https://myschool.edu.ru/
AJIKUHBI

2.3 ApoMaTrnveckue yrieBOIOpOIbI 2 bubnunoreka L{OK https://myschool.edu.ru/
1T

2.4 DUPOZTHBIE HUTOTHIKH YHICROAOPOAOS 1 i 3 1 Bubnuoreka IJOK https:/myschool.edu.ru/
nepepaboTka

Wroro mo pazneny 13

Pasnen 3. Kuciiopoaconepxanue oprann4eckue coeJuHeHUs

3.1 Crupthl. DeHod 3 bubnnoreka [{OK https://myschool.edu.ru/

3.2 Anbnerunsl. Kap6oHoBbie kucaoTsl. CiiokHbIE 3)UPHI 7 1 bubnmoreka L{OK https://myschool.edu.ru/

3.3 VYrieBoasl 3 1 bubmauoreka LIOK https://myschool.edu.ru/
Hroro no pazneny 13

Pasznen 4. A3oTcoaep:xaime OpraHuvdecKue coeJMHeHu st

4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 3 bubmmotreka ITOK https://myschool.edu.ru/

Wroro no pazneny 3

Pasnen S. BeicokoMoJieKy /IsipHbIe COeIMHEHHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnnoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LM (ppOBHIE)
HanmMeHoBaHue pa3iesioB U TeM NPOrpaMMbl KoHTpPOILHbI IIpakTuuec
n/n Bcero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pasznea 1. Teopernueckue 0CHOBbI XMMHUM
Lt | e e e |
) AOINY sI CHCTEMA XUMUYECKUX dieMeHToB J[. 1.
pHOA https://myschool.edu.ru/
Menneneena
bubmoreka [IOK
1.2 C .M o
TpoeHue BeriecTBa. MHOrooOpasue BelecTB 4 https://myschool.edu.ru/
bubmuoreka [IOK
1.3 X
HMITICCKHC peartini 6 1 1 https://myschool.edu.ru/
10T 1o hastel 13 bubmuoreka [IOK
pasaety https://myschool.edu.ru/
Pa3nen 2. Heoprannuyeckasi XuMus
bu6muoreka [IOK
2.1 M
CTaIlIbL ) 1 https://myschool.edu.ru/
bu6muoreka [IOK
2.2 H
eMeTaiLIbt 9 1 1 https://myschool.edu.ru/
2.3 CBA3b HEOPraHNYECKNX U OPTaHUYECKUX BEIIECTB 2 bubmorexa HOK
' P P H https://myschool.edu.ru/
TITOro 1o hastes 17 bub6moreka [IOK
pasiery https://myschool.edu.ru/
Pasznen 3. Xumus u :Ku3HL
bu6mmoreka [IOK
3.1 X
FIMIL H RIS HD 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Koawsecrs JJIeKTPOHHBbIE U(POBLIE
n/n Tema ypoka o Tacop oﬁpasol;aTenbﬂllile ppecypcu
Bcero
1 [IpenMer opranuyeckoil XuMum, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE 1 bubmmorexa LIOK
https://myschool.edu.ru/
2 Teopus cTpoeHHs Opraundeckux coenquuenut A. M. bytneposa, eé 1 bubmuotexa [JOK
OCHOBHBIC TTOJIOKEHHSI https://myschool.edu.ru/
3 [IpencraBnenue o knaccudukanum opraHuueckux Beniects. Homenknarypa 1 bubmuotexa LIOK
(cucremarrueckas) ¥ TPUBUAIIbHBIC HA3BAHUSI OPraHUYECKUX BEILECTB https://myschool.edu.ru/
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH s 1 bubumorexa IOK
https://myschool.edu.ru/
5 MertaH 1 3TaH — NPOCTENIINE IPEICTABUTEIN AJIKAHOB 1 bubmmorexa [IOK
https://myschool.edu.ru/
6 AJKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 butGmiorexa [1OK
https://myschool.edu.ru/
7 OTUJIEH U MPOIUJIEH — MPOCTENIINE MPEICTaBUTENHN AJIKEHOB 1 bubmorexa IOK
https://myschool.edu.ru/
8 [Tpaktuueckas padota Ne 1. «[lonyuenue sTuiIeHa U U3yUEHUE €TO CBOMCTBY 1 bubmmorexa IOK
https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u metunoyraguen-1,3. [loayuenue 1 bubnuorexa [JOK
CHUHTETHYECKOTO KayuyKa U PEe3HHbI https://myschool.edu.ru/
10 AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHHUSI, TOMOJIOTHIECKUN PS/I. 1 bubmoreka [IOK
AleTUIIEH — MPOCTEHIINIA TPEICTaBUTENh aTKUHOB https://myschool.edu.ru/
11 Brruucnenus no ypaBHEHHUIO XUMHUYECKON PEaKLUA 1 bubmorexa IOK
https://myschool.edu.ru/
12 ApeHsbl: 6eH30:1 U To1yoJl. TOKCHYHOCTh apeHOB 1 bubnuorexa [JOK
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13 I'eneTnyeckas CBsI3b yIIIEBOJOPOAOB, IPUHAIICKALIUX K PA3ITMYHBIM bubnuorexa LJOK
Kjaccam https://myschool.edu.ru/

14 [IpuponHbie HCTOYHMKY YITIEBOAOPOAOB: IPUPOAHBIN I'a3 U NOIYTHHIE bubnuorexa LJOK
HeTsHBIE ra3bl, HEPTh U MPOIYKTHI €€ epepadboTKu https://myschool.edu.ru/

15 [IpuponHble UICTOYHUKH YIIIEBOJOPOJOB: MPUPOAHBIN ra3 U MONYTHBIE bubmuoreka [IOK
HeTsHBIE ra3bl, HePTh U MPOIYKTHI €€ epepadboTKu https://myschool.edu.ru/

16 KontponpHas pabora o pazzaeny «YriieBoiopoab» bubmorexa IOK
https://myschool.edu.ru/

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI: METAHOJI U 3TaHOJ. BogopoaHas cBsi3b Bubmiorexa LIOK
https://myschool.edu.ru/

18 MHOroaroMHble CIIUPTHI: 3TUICHIJIMKOIb U NIMLEPUH bubumorexa IOK
https://myschool.edu.ru/

19 @DeHOo: CTPOCHHE MOJIEKYJIbI, (PU3MUECKHE U XMMUYECKHUE CBOICTBA, bubmuotexa [JOK
pUMCHEHHE https://myschool.edu.ru/

20 Anpaerufpl: (opManbAeTHA U alleTanbIerua. AIIeTOH BH6H_HOTeKa oK
https://myschool.edu.ru/

21 OIHOOCHOBHBIE TIPE/IENIbHBIE KAPOOHOBBIE KUCTIOTHI: MypaBbUHAS U bubmuorexa [{OK
yKCyCHasl https://myschool.edu.ru/

. . bubnuotexa [IOK
22 [Tpaktuueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOW KUCIIOTHI» https:/ /myschIE)[oI eduru/

93 CreapuHoOBas U OJEMHOBAsI KUCIIOTHI, KaK MPEACTaBUTEIN BBICIINX bubnuoreka [IOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/

24 MBplI1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEEe AeHCTBHUE bubamorexa LIOK
https://myschool.edu.ru/

o5 Crnoxxable 2UPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ aponu3 bubmuoreka [{OK
CIIOKHBIX 3(DUPOB https://myschool.edu.ru/

26 Kupsl: runponns, npuMeHeHne, OuoIoruueckas poib KUPOB bubmorexa IOK
https://myschool.edu.ru/

27 VYrneBoasl: coctas, Kinaccupukanys. BaxkHelmume npeacTaBUTeNu: MI0Ko3a, bubnuorexa [JOK
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bpykTo3a, caxaposa

https://myschool.edu.ru/

28 Kpaxman u nemtonos3a Kak IpUpoHbIe TOTUMEPHI 1 bubmorexa LIOK
https://myschool.edu.ru/

29 KontponbHas pabota o pazzueny «Kucinoponcoaepxaiiiue opraHidecKie 1 bubnuorexa LJOK
COCITMHEHHUS) https://myschool.edu.ru/

30 AMWHBI: METHJIAMUH W aHWJIUH 1 Bubmiorexa LIOK
https://myschool.edu.ru/

31 AMHMHOKHUCIIOTHI Kak aM(OTEepHBbIC OPraHUYECKUE COCTUHEHHMS, HX 1 bubmuoreka [IOK
OHoJIOrnYecKoe 3HaueHue. [lenTuabl https://myschool.edu.ru/

32 benku kak mpupoaHbIe BBICOKOMOJICKY/ISIPHBIC COSAMHEHUS 1 Bubmiorexa LIOK
https://myschool.edu.ru/

33 OCHOBHBIE TTOHITHSI XUMUHU BHICOKOMOJIEKYIISIPHBIX COSAMHEHUHN 1 Bubmiorexa LIOK
https://myschool.edu.ru/

34 OcCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COeTUHEHUI. 1 bubmuotexa [JOK
[TnacTMacchl, Kay4yKku, BOJIOKHA https://myschool.edu.ru/

OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 34
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11 KJIACC

N KosmyecTs 3
° JIEKTPOHHBIE U (POBbIE
Tema ypoka 0 JacoB P bp
n/n o0pa3oBare/ibHbIE pecypchl
Bcero
1 X . A 3 o 1 bubmoteka [JOK
UMHYECKUH 2JI€MEHT. ATOM. DJIEKTPOHHAs KOH(PUTypanus aTOMOB
P P https://myschool.edu.ru/
9 IIepuonnueckunt 3akoH u lleproandeckas cucreMa XUMHYECKUX JIEMEHTOB 1 bubnmorexa [JOK
J. 1. MenieneeBa, UX CBS3b C COBPEMEHHOMN TEOPHEH CTPOCHHUSI aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX
3 . 3 1 bu6muoreka [IOK
COEAMHEHUH 110 rpyIIaM 1 rnepuojam. 3Ha4eHue NepuoIn4ecKoro 3akoHa 1
pyH P P https://myschool.edu.ru/
cucTeMbl XUMHU4eckux semMenToB JI.M. MenzeneeBa B pa3BUTUU HAyKU
Crpoenue BeriecTBa. XUMUYECKas CBSA3b, €€ BUbl; MEXaHU3MBbI bubnuoreka [OK
4 N 1
o0Opa3oBaHMsI KOBAJICHTHOM CBs3U. BojgopoaHas cBsi3b https://myschool.edu.ru/
5 Banentnocts. DnekTpoorpuiiareabHocTh. CTeneHb okucieHus. BemecTsa L bubmuorexa [IOK
MOJICKYJIIPHOTO ¥ HEMOJICKYIIIPHOTO CTPOCHHS https://myschool.edu.ru/
6 [TonsiTue o gucniepcHbIX cucteMax. ICTUHHBIE U KOJJIOMIHBIE PACTBOPBI. 1 bubmuorexa [IOK
MaccoBast 107151 BEIIECTBa B pacTBOPE https://myschool.edu.ru/
7 Knaccudukarus 1 HoOMEHKIaTypa HEOPraHMUECKUX COeTMHEHUH. L bubnuoreka [IOK
I'eneTnueckas CBsI3b HEOPraHMUYECKUX BEIIECTB, PA3JIMUHBIX KJIaCCOB https://myschool.edu.ru/
Knaccudukarus XuMruueckux peakiyili B HEOpraHM4eckol 1 OpraHMYecKoi
¢ P P P bubmuoreka [IOK
8 XUMHHU. 3aKOH COXPAHEHHs MAacChl BEIIECTB; 3aKOH COXPAHEHUS U 1
https://myschool.edu.ru/
IPEBpAILCHHs] SHEPTUU IPU XUMHUYECKUX peaKIusax
9 C 06 % L bubmoreka [IOK
KOPOCTh PEaKIny. aTUMBbIC peaKInu. XUMHUYECKOE PABHOBECHE
P P P P P https://myschool.edu.ru/
10 [IpakTnueckast pabora Ne 1. «BausiHue pa3auuHbIX (PakTOpOB HA CKOPOCTh L bubmuotexa [IOK
XHUMHYECKOHM Peakinuy https://myschool.edu.ru/
Onexkrponautndeckas auccounarus. [IoHsTHEe 0 BOAZOPOIHOM MOKa3aTene
1 (oH) p 5 r 1 bubaunoreka [IOK
actBopa. Peakmu nonHoro ooMeHa. ['uaponu3 opraHu4eckux u
Pr)Pp P P P https://myschool.edu.ru/
HEOpPraHMYECKUX BEUIECTB
12 OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiiu. [lonsTHe 00 »neKTponu3e L bubnuorexa [JOK

pacijiaBoB 1 paCTBOPOB colei

https://myschool.edu.ru/
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bub6moreka [IOK

13 KoutponpHas pabora 1o paszeiny «TeopeTnyeckre 0OCHOBBI XUMUN»
P p p Y P https://myschool.edu.ru/
Meraiuisl, ux nojoxenue B Ilepuogudeckoit cucreMe XUMHUECKUX
bubanoreka IIOK
14 anemeHToB /. 1. MenneneeBa u 0COOEHHOCTH CTpOeHUS aToMOB. O01IHe
. https://myschool.edu.ru/
(bu3HYEeCKre CBONCTBAa METAIIJIOB
. . bubanoreka [IOK
15 CnnaBbl METALIOB. DJIEKTPOXUMHUYECKUH Pl HAIPSIKEHUH METaNIOB
https://myschool.edu.ru/
16 XUMHUYECKHE CBOMCTBA BAKHEUIIIUX METAIOB (HATPHM, KaJIHii, KaJIbIIHM, bubaunoreka [IOK
MarHui, aJFOMUHUIN) U UX COCAMHCHHM https://myschool.edu.ru/
. . bu6moreka [IOK
17 XHUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX COCITMHCHUM
https://myschool.edu.ru/
. . bubmmoreka [IOK
18 XUMHYECKHE CBOMCTBA LIMHKA, KeJIe3a U UX COeAUHEHUN
https://myschool.edu.ru/
19 [IpakTuueckas pabora Ne 2. "Penienne s3kcriepuMeHTalbHbBIX 3a/1a4 10 TEME bubnuotexa LIOK
«Meraias»" https://myschool.edu.ru/
20 Hemeraisl, ux nonoxxenue B [leproanueckoii cucteMe XMMUYECKUX bu6muoreka [IOK
snemenToB [I. Y. MenesneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB https://myschool.edu.ru/
21 du3nyecKkre CBOWCTBAa HEMETAIIIOB. AJUIOTPOIHS HEMETAJUIOB (Ha IpuMepe bu6muoreka [IOK
KUCIIOpO/Ia, cephl, pochopa u yriepoaa) https://myschool.edu.ru/
. . bu6moreka [IOK
22 XVWMHYECKHE CBOMCTBA TAIOTEHOB, CEPBI U UX COSTMHECHUN
https://myschool.edu.ru/
. . bub6moreka [IOK
23 XuMHYecKue CBOMCTBa a30Ta, (pocodpa u uX coeTMHEHUN
https://myschool.edu.ru/
24 % . . bu6muoreka [IOK
HMUYECKHE CBOMCTBA yIIeEPOaa, KPEMHHUS U UX COSINHEHHNHI
yHIep P https://myschool.edu.ru/
. . bu6mmoreka [IOK
25 [IpumeHeHre BaKHEHIIINX HEMETAIUIOB U UX COSTMHEHUI
https://myschool.edu.ru/
O0001eHne 1 cucTeMarn3anysa 3HaHuil 1o reMe «Hemeraisny.
. bubmuotexa [IOK
26 Brrurcnenus o ypaBHEHUSIM XUMHUECKHUX PEAKIHA U TEPMOXUMUIECKUE
. https://myschool.edu.ru/
pacu€Thl
97 [IpakTuueckas pabora Ne 3. «PemieHne skciepuMeHTalbHbBIX 3a/1a4 [0 TeMe bubmuotexa [IOK

"Hemetaminr"»

https://myschool.edu.ru/
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bub6moreka [IOK

28 KontponpHas pabota mo remam «Metamib» u «HemeTrammbny 1 https://myschool.edu.ru/

29 Heoprannueckue u opranndeckue kuciorel. Heoprannueckue u 1 bubnunorexa [JOK
OpraHu4ecKre OCHOBAHHUS https://myschool.edu.ru/

30 AmdoTrepHbIe HEOPTaHUYECKHUE U OPTaHUYECKUE COCTUHEHHMS. 1 bubnmorexa [JOK
I'eneTnyeckast CBSI3b HEOPraHUYECKUX U OPraHUYECKUX BEIECTB https://myschool.edu.ru/

31 Poiib xuMuu B 00eCcrieueHUH SKOJIOTHYECKOM, YHEPTETUICCKOM U IMUIIEBON 1 bub6moreka [IOK
0€30MaCHOCTH, PAa3BUTUN MEIUIIMHBI https://myschool.edu.ru/

32 [IpencraBnenust 00 00X HAYYHBIX MPUHIIMIIAX TPOMBIIIUICHHOTO 1 bubmuoreka [IOK
HOJIYYEHHUS BaKHEHIINX BEIIECTB https://myschool.edu.ru/

33 UYenmoBek B MUPE BEIISCTB M MAaTEPHUATIOB 1 Bubmiorexa LIOK
https://myschool.edu.ru/

bubnuotexa LIOK
34 XUMHS 11 3/10pOBbE HeloBeka 1 https://myschLo[oI.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34
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YUYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O MTPOLECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Xumus, 10 knacce/ I'abpuensa O.C., O6mecTBO ¢ OrpaHUueHHON 0TBETCTBEHHOCTHIO «/[POMAY; AKIIMOHEpHOE
obmiectBo «M3narenbctBo «IIpocBemenue»

* Xumus, 11 knacc/ I'abpuensa O.C., O0mecTBO ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «/IPODAY; AKIITMOHEpHOE
obmiectBo «M3narenbcTBo «IIpocBemenue»

BBeaute Bapuant

METOANYECKUE MATEPUAJIbBI VIS YUUTEJA

Beenure 1. O.C.I'abpuensn, I.I"JIpicoBa «Xumus Metoaudeckoe mocooue — 6a30Bblii ypoBeHb» - M.: JIpoda
2022 rox.

2. O.C.I'abpuensu, N.I.OctpoymoB, «O01mas XuMus B TeCTax, 3aJa4ax, yrnpaxunenusx. 11 kmace» — M.: lpoda,
2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTposibHBIE U TPOBEPOUHBIE PaOOTHI K
yuebHuky». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, [.I"JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HacronbHas kaura s yuurens». Yacts 1 —
M.: Ipoda, 2019 rog.

5. 0.C.I'abpuensn, ['.I'.JIsicoBa, A.I'BBenenckas «Xumus 11 knacc: HactonpHas kuura s yaurens». Yacts 2 —
M.: [Ipoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OcTpoymoBa «3agaun 1o XUMHH U CIIOCOOBI X petieHus» - M.: «Ipoday,
2021ron.

7. B.I. lenncoa «Xumus 11 kimace noypounsie miansl mo yueouuky O.C.I'abpuensna, [.I"JIbicoBoii» -
Bonrorpan» Yaurens 2018rox.

8. M.A Psa6ogBa, Y.}O.Hesckas, P.B.JIlunko «Tectsl mo xumun 11 kmacey, - M.: Dk3amen, 2019r.

9. 9. O.C.I'abpuensn, N.IoctpoymoB «XuMudeckuil skciepuMeHT B 1mkoie 11 kimace»; - M.: JIpoda. — 2019 rox.

MUADPPOBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Beenure _ Benurenannsiehttp://www.chemnet.ru I'azera «Xumusi» u caidt s yautens «51 uay Ha ypok
XUMHH»

http://him.1september.ru Enunas xomnekius [{OP: Tlpenmernas xomekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHBIE SKCTIEpUMEHTHI: XUMUsl. Komnekmms

Poccuiickoro o61eo0pazoBareibHOTO opTajia



http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukOepoBoit

http://www alhimik.ru Beepoccuiickas onummnuaga mKOIbHAKOB 10 XUMHUU

http://chem.rusolymp.ru Opranuueckast XUMUs: AIEKTPOHHBIN YUCOHUK JUIS CPEIAHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUU: JICKTPOHHBIN YU4eOHUK

http://www hemi.nsu.ru OTKpbIThIH KOJLTISIK: XUMHUSI

http://www.chemistry.ru JluctanuuoHHast OJMMIKAA IO XUMHH: TEJICKOMMYHHKAIIMOHHBIH 00pa30BaTeIbHBbII

IIPOEKT






