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MMOACHUTEJIbHAS 3AIIMCKA

[Tporpamma 1o XMMHH Ha YpOBHE CpeJHEro odIiero oopa3oBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06
oOpazoBanuu B Poccuiickoit ®@eneparuny», TpeboBaHUIM K pe3ysbTaTaM OCBOCHUS (eaepanbHON 00pa30BaTENbHON MPOrpaMMbl CPETHETO OOIIEro
obpazoBanust (DPOIl COO), mpencraBiaeHHsix B denepanbHOM rocynapcTBeHHOM oOpaszoBaTenbHOM crangapte COO, ¢ yuérom Konneniuu
npenojaBaHus yudeOHoOro mpeamera «XuMus» B o0pa3oBaTeNbHBIX opraHusanusax Poccuiickoit ®denepanuu, peamu3yrolUX OCHOBHbBIE
o0Opa3oBaTesibHbIE POrPaMMbl, U OCHOBHBIX MNoJIOkeHUN «CTpareruu pa3Butus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuoxa ao 2025 roma»
(Pacnopspxenne IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.) u ¢ yuérom [IpumMepHO#t OCHOBHOW 00pa30BaTEIHbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0
obpazoanus (IIOOIT OOO0).

PaGouass mporpamMma ydeOHOro mpeameTa «XHUMHS» Ha YpOBEHb OCHOBHOTO o0O0mIero oOpa3oBaHus i oOydaromuxcs 8-9-x KiaccoB
(amanTuUpoBaHHON OCHOBHOU 00111€00pa3oBaTEIbLHOM TpOrpaMmbl oOpa3zoBanus obOyuaromuxcsi ¢ OB3) obecnieunBaeT MOCTHXKEHHE TIAHUPYEMBIX
pEe3yNbTaTOB OCBOEHUS aJalNTUPOBAHHONW OCHOBHOW 00mIe00pa3oBaTeNlbHON MporpamMmbl oOpazoBaHus oOywarommxcs c¢ OB3, onpenenser
CoJIep’KaHue, 0XKHUIaEMbIe PE3yJIbTaThl U YCIOBUS €€ pealln3allu.

[IporpamMmMa y4HuTHIBa€T OCOOCHHOCTH IMO3HABATEIbHON NesATeNbHOCTH oOydaromuxcs ¢ OB3, HampaBieHa Ha ¢GopMuUpOBaHUE IMPEOOJICHUS
HEJIOCTaTKOB YMCTBEHHOTO, ASMOIIMOHAIBHO-BOJIEBOTO PAa3BUTHS IIKOJBFHUKOB, MOJITOTOBKM WX K COIMAJIbHON aganTalid M WHTETPAldd B
COBPEMEHHOE O0IIIEeCTBO CPEJCTBAMH JaHHOTO Y4eOHOT0 MpeIMeTa, CocCOOCTBYET YMCTBEHHOMY Pa3BUTHIO 00YJArOIIMXCS, UX MMOATOTOBKE K )KM3HU B
COBPEMEHHOM OOIIIECTBE M OBJIAJICHUIO JOCTYITHBIMU MPO(ECCHOHANTBHO-TPYAOBBIMI HaBBIKAMHU.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O INTPEJIMETA «XUMMS»

OcHOBY NMOAXO0JI0B K pa3pabOTKe MPOrpaMMbl IO XMMHH, K OIPEeNIeHHIO 00Iel cTpaTerud o0yueHHs, BOCIIMTAHUS U Pa3BUTHUs, 00yUarOIIUXCs
cpeactBamMu y4yeOHoro mpeamera «Xumus» it 10-11 kmaccoB Ha 0a30BOM ypoBHE cocTaBWIM KoHIeNTyanbHble nonoxkeHuss ®I'OC COO o
B3aUMOO0OYCIIOBJIIEHHOCTH LIEJIeH, COIep)KaHus, pe3yIbTaTOB 00y4YeHUs U TPeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHHUKOB.

Xumudeckoe o00pa3zoBaHHe, IOJy4aeMOe BBIMTYCKHUKaMU 0O0IIe00pa30BaTeIbHON OpraHM3aluy, SBISETCS HEOTHEMJIEMOM YacThI0 HX
00pa3oBaHHOCTH. OHO CIYXKHUT 3aBEPUIAIONIUM 3TAllOM peau3ali Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX LIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOW CHCTEME XMMHUYECKOTo 00pa3oBaHMs. DTH IIEHHOCTH KacalOTCs MO3HAHUS 3aKOHOB MPHUPOBI, (OPMHUPOBAHUS MUPOBO33PEHUS U 0OOIIeH
KYJIbTYpbl Y€JOBEKa, a TaKXKe HKOJOTMYECKH OOOCHOBAHHOIO OTHOIICHMS K CBOEMY 3/I0pPOBbIO M HPUPOAHOHN cpene. Peanmmsyercs xumuyeckoe
oOpa3oBaHHe OOydaIONIUXCS HA YPOBHE CPEAHETO OOIIero OoOpa3oBaHMs CPEJICTBAMH YUEOHOTO IMpeaMeTa «XUMUs», COACpPNKAHWE W TOCTPOSHUE
KOTOPOTO ONpEJeNeHbl B MPOrpaMMe 10 XUMHUH € YUETOM crneun(UKd HaAyKd XUMUH, €€ 3HAU€HUs B IMO3HAHUM MPUPOJBI M B MAaTEPUAIbHOW KU3HU
o01IecTBa, a TaKkke C y4€TOM OOIMIMX Ieel M MPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHEro O0Iero o0pa3oBaHHs B
Poccuiickoii deneparym.

XUMUS KaK 2JI€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B COBPEMEHHOM IIMBHIU3AINH, B CO3JJAHUN HOBOM 0a3bl MaTepHAbHON
KyJbTypsl. OHa BHOCHUT CBOM BKJIaJ B (OPMHUPOBAHME DPALMOHAIBHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHHME LEJIOCTHOTO NpEeACTaBIeHUs 00
OKpY’KalolleM MHUpe KaK O €IMHCTBE NMPHUPOJABI U 4YeJIOBEKa, KOTOpoe (HOpMHUpYyeTCs B XMMHUU Ha OCHOBE IMOHHMMAHHs BEUIECTBEHHOI'O COCTaBa
OKPY’KaIOIIEro MUpPa, OCO3HAHUS B3aUMOCBS3H MEX/y CTPOCHUEM BEIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMHU PUMEHEHUS.



TecHo B3amMoaeHCTBYS ¢ JPYyrUMH €CTECTBEHHBIMHM HayKaMM, XUMHS CTajla HEOThEMJIEMOM YacTbi0 MHUPOBOM KYJIbTYpbI, HEOOXOAMMBIM
YCIIOBHEM YCHEIIHOTO TPyJa M KU3HH KaxJ0ro wieHa oduiectBa. CoBpeMeHHass XUMHsI KaK HayKa CO3HIaTeNbHasl, Kak HayKa BBICOKUX TEXHOJIOTHA
HalpaBjIleHa Ha pelIeHHEe II100aJbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKON, MUILEBOM, SKOJIOTHYECKON
0€3011aCHOCTH U OXPAHBI 370POBbSL.

B cooTtBeTcTBUM ¢ 0OLIMMM LETSAMH M IPUHIMIIAMHU CPEHEro obuiero oopasoBanus cojepxanue npeamera «Xumus» (10—11 knacceel, 6a30BbIi
YpOBEHb M3y4YEHUS]) OPUEHTHUPOBAHO IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOJAIOTOBKY OOyYaroIIMXCs, HEOOXOIMMYK MM JJis BBIPaOOTKU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOIO BKJIIOUEHHS B JKHU3Hb COL[MyMa, MPOJOJDKEHHS O0pa3oBaHMs B Pa3IMUYHBIX O00JACTAX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocraBisroluMy npeamera « XUMHs» ABISIOTCS 6a30Bble Kypcehbl — «Opranuyeckast XuMus» U «OO01mas 1 HeopraHuyeckasi XMMHUs», OCHOBHBIM
KOMITOHCHTOM COACPIKAHUSA KOTOPBIX SBJIAIOTCA OCHOBBI 0a3oBoii HayKH: CUCTCMaA 3HAHUM TI0 HCOpFaHHHCCKOﬁ XUMHHN (C BKJIIOUCHHEM 3HAHWN M3
oOmell XMMHMM) W OpraHmdeckoil xumuu. DOpMHUpOBaHME JAaHHOW CHUCTEMbl 3HAHUM NpPU H3yYeHUM IpeaMeTa OOecreuyrBaeT BO3MOXKHOCTb
paccMOTPEHHUsI BCETO MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX IMOHITHI, 3aKOHOB M TEOPHA XHMUU.

CrpykTypa conepxkaHus KypcoB — «Opranuueckas xumusi» 1 «OO0mas u HeopraHuyeckas XuMHUs» cpopMupoBaHa B porpamMme Mo XMMHUHU Ha
OCHOBE CHCTEMHOT0 HOAX0Ja K U3y4eHHIO Y4eOHOro Marepuana U 00yciIoBIeHa HCTOPHUECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUII Ha ONpeAeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHn4ecKoi XMMUH BEIeCTBA pACCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOECHUSI OPraHNYECKUX
COCJIMHEHMH, a Take Ha YpOBHE CTEPEOXHMUYECKHX M DJIEKTPOHHBIX NPEACTABIECHUN O CTpoeHHM BemiecTB. CBeneHMsI 00 M3ydaeMbIX B Kypce
BEIIIECTBAaX JAIOTCS B Pa3BUTHM — OT YIJIEBOJOPOJIOB JI0 CIIOKHBIX OMOJIOIMYECKH aKTUBHBIX COeTUHEHUH. B Kypce opraHMueckod XUMHUM MOTy4YaroT
pa3ButHe cOpMHpOBAaHHBIE HAa YPOBHE OCHOBHOTO 00miero oOpa3oBaHHs TIepBOHAYaJbHBIE IPEJACTABICHUS O XWUMHYECKOW CBS3H,
KJIaccU(UKAIMOHHBIX NTPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, 0 XUMHUECKON peakiuu.

[To HOBBIM YTJIOM 3peHHUs B MpenMeTe «XUMUs» 0a30BOT0 ypOBHS paccMaTpUBAETCs M3YUYSHHBIH HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpPEeTUYECKUI MaTeprall U (PaKTOJIOTHUECKUE CBEJICHHS O BEIIECTBAX U XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraH1uyecKkas
XUMHUsSD» 00yUaIOMIUMCS MPETOCTABISIETCS BOZMOKHOCTh OCO3HATh 3HAYEHHE MEPUOJNYECKOTO 3aKOHA C OOLIETEOPETHUECKUX M METOI0JIOTUIECKUX
MO3ULINH, NTy0XkKe MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3aKkoHa — 0T 000011aromeil 10 00bACHAIOMEH U TPOTHO3UPYIOLIEH.

EI[I/IHaSI cUCTeMa 3HAHWN O BaXKHEHIITMX BCIICCTBAX, UX COCTAaBC, CTPOCHUU, CBOMCTBaX M MPUMCHCHHUH, a TAKKC O XUMUUCCKUX PCAKIUAX, UX
CYLIHOCTH ¥ 3aKOHOMEPHOCTSIX NMPOTEKaHMs JomnoiHseTrcs B Kypcax 10 u 11 kimaccoB aneMeHTaMM COJepkKaHus, UMEIOIIMMHU KyJIbTYPOJIOTHYECKUN U
MPUKIIAJHON XapakTep. DTH 3HaHMS CIIOCOOCTBYIOT NOHMMAHHUIO B3aUMOCBSI3M XUMUH C IPYTUMHU HAyKaMU, PacKpbIBalOT €€ Pojib B TO3HABATEIBHON U
NPAaKTUYECKON JesITEeIbHOCTH YEeIOBEKa, CHOCOOCTBYIOT BOCHUTAHUIO YBA)XKEHUS K IPOIECCy TBOpPYECTBA B OOJIACTH TEOPUHM M NPAKTHUECKUX
HpI/IJIO)KeHI/Iﬁ XUMHH, TIOMOTarOT BBITYCKHHUKY OPHUCHTHPOBATHCSA B O6III€CTB€HHO 1 JIMYHOCTHO 3HAYHMMBIX HpO6JIeMaX, CBA3AaHHBIX C XI/IMI/Ief/'I,
KPUTUYECKH OCMBICIMBATh MH(MOPMALMI0 M TPUMEHSTh €€ A IOMOJHEHUS 3HAaHUM, PELIeHHs MHTEJIEKTYalbHbIX M 3KCIEPUMEHTAJIbHBIX
UCCIIEIOBATENbCKUX 3a/1a4. B 1esnom conepkanue yueOHOTO mpeamera «XUMHsS» JaHHOTO YPOBHS M3YYEHHUS OpPUEHTHPOBAHO Ha (OPMHPOBAHUE Y
00yyaromuxcss MUPOBO33PEHUYECKONW OCHOBBI JJIsi MOHMMaHUS (GUIOCOPCKUX HAEH, TaKMX Kak: MaTepHalIbHOE E€JAMHCTBO HEOPraHUYecKoro M
OpPraHUYeCcKOTO MUPA, 0OYCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHEM, TIO3HABAEMOCTh MPUPOIHBIX SBJICHUI MyTEM SKCIEPUMEHTA U
peleHys. MPOTUBOPEUNH MEXJY HOBBIMH (paKTaMM M TEOPETHMUYECKHMMM IPENNOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIIEHUM SKOJIOTHYECKHX
npobieM, a TakKe MpodsieM cOepexeHNsT IHEPTETHUECKUX PECYPCOB, CHIPHS, CO3/IaHUSI HOBBIX TEXHOJIOTUI H MaTEpHAIIOB.



B nane pemieHus 3a7ad BOCIHUTAHUS, Pa3BUTHSI U COLMATIM3AIUN O00YYAIOIIMXCSl MPUHATHIE MPOrPAMMOIl 110 XUMUU MOIXO/bI K OMpeIeIeHUI0
COJICpIKaHUsI W TIOCTPOCHHUS MpEJMeTa MpelyCcMaTpuBalOT (HOPMHUPOBAHKNE YHUBEPCAIBHBIX YUEOHBIX JEHCTBUH, MMEIONIMX 0a30BOE 3HAUCHUE JIJIS
pa3IMYHBIX BHUJOB JAESITEILHOCTU: pEIIeHHs MpoOjeM, MOUCKa, aHanu3a M oO0padoTku WHGOpMalU, HEOOXOAMMBIX A MPHOOPETEeHHUs OMbITa
MPAKTUYECKOW U MCCIIEI0BATENBCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba&)KHOE MECTO B MIO3HAHUH XUMUHU.

B mpakTHke mpenogaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, TaK M Ha YpPOBHE CpeHEro oOiiero oopasoBaHusi, MpU
ONPEAEIICHUN COJIEP/KATEIBbHON XapaKTEPUCTUKU LIEJIEN U3yUEHUs MTPEAMETA HAMPABICHUEM MTEPBOCTENIEHHON 3HAYUMOCTH TPAJIULIMOHHO MPU3HAETCS
dbopMupoBaHHE OCHOB XUMHYECKOW HAyKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKON NEATEIbHOCTH YeJIOBEKa M KakK OJHOTO U3
KOMITOHEHTOB MHUPOBOM KyJbTypbl. C METOJMYECKONW TOUKHU 3PEHHUs TAKOW IMOJXOJ] K OMPEACNICHUIO IIeJIe M3ydeHMs MpeaMeTa SBIISETCS BIIOJIHE

OIIPaBJAHHBIM.
HEJN U3YUYEHUSA YYEBHOI'O ITPEJIMETA «XUMUSA

CornacHo JaHHOM TOYKE 3pEHMs [NIaBHBIMU LIEJIIMU U3Y4EHHUs ITpeaMeTa « XuMus» Ha 0a30BoM ypoBHe (10 —11 ki1.) siBisiroTcst:

! ¢opMHpOBaHHE CHCTEMbl XMMUYECKMX 3HAHMH KaK Ba)KHEHIIEH cOCTaBIAIOIIEH €CTeCTBEHHO-HAYYHOM KapTHHBI MHMpa, B OCHOBE KOTOPOii
JeKaT KIIOYEeBbIE TOHATHS, (pyHIaMEHTaJIbHbIE 3aKOHBI M TEOPHHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M IMOHHMAHHE CYIIHOCTH
JOCTYITHBIX 00001IEHUI MUPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMIIEHUE ¢ UICTOPUEH UX Pa3BUTHSI U CTAHOBJICHUS;

! ¢opMHpOBaHHWE M PA3BUTUE MPEJICTABICHUA O HAYYHBIX METO/AaX IIO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIHUH, HEOOXOAMMBIX JUIS
npuoOpeTeHusl YMEHHH OpUEHTHPOBATHCS B MHPE BEILECTB M XUMHUYECKUX SBJICHHMH, UMEIOIIUX MECTO B HIPUPOJE, B IMPAKTUYECKOH U
IMOBCEAHEBHON KH3HU,

! pa3BUTHE yYMEHUH M CIOCOOOB JAEATENbHOCTH, CBS3aHHBIX C HAOIIOAEHUEM U OOBACHEHMEM XHMHUYECKOTO HKCIEPUMEHTA, COOII0JEHUEM
npaBuil 0€3011aCHOTO OOpPAIEHNs C BELECTBAMU.

Hapsiny ¢ atum, coneprkaTesbHas XapakKTepUCTUKA LIEJICH U 3aa4 U3y4eHUs MIPEIMETa B IPOrpaMMe 110 XUMUN YTOYHEHA U CKOPPEKTUPOBAHA B
COOTBETCTBUH C HOBBIMH IPUOPUTETAMHU B CHUCTEME CpeAHero oomero oopasoBanus. CeroaHs B MpenoJaBaHUM XUMHUH B OOJIbIIEH CTETIEHN OTHAETCA
HpPEANOYTEHUE NPAKTUUYECKON KOMIIOHEHTE COJepKaHus OOydeHHs, OPUEHTHUPOBAHHOM Ha IOATOTOBKY BBIIYCKHHKA 0011€00pa3oBaTeIbHON
OpraHu3aly, BJIaICIONIer0 He HA0OpOM 3HaHUH, a PYHKIIMOHAIBHOM IPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMH aKTUBHOTO TOY4YEHUS 3HAHUN
Y IIPUMEHEHUS UX B PEAJIbHOM KU3HU JJIS PEILEHUS IIPAKTUYECKUX 3a/1a4.

B cBsi3U ¢ 3TUM NIpH M3yYEHUU NpeaMeTa « XUMUs» JOMUHHUPYIOIEe 3HaUCHHE MPUOOPETaoT TaKKUe LEeNU U 3a]1auH, KakK:

ajanTanus o0yJarolmuxcs K yCIOBUSAM JTMHAMUYHO Pa3BUBAIOLIETOcs MUpa, (OPMUPOBAHUE MHTEIUIEKTYyalIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
€caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOSITEIbHOMY IMPUHATHIO IPAMOTHBIX PEIIEHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBS3aHHBIX C
BEUICCTBAMU U UX IPUMEHECHHEM,;

(dopmupoBaHUe Y 00yJarOmUXCsl KIIOUYEBbIX HABBHIKOB (KIFOUEBBIX KOMIIETCHIINN), UMEIOIIUX YHUBEPCATHHOE 3HAUCHHE ISl PA3IMYHBIX BHJIOB
NeSITeIbHOCTH: pellleHus mpo0seM, MoUCcKa, aHalu3a U 00paboTku MH(pOpPMAIMK, HEOOXOAUMBIX AJIi IPUOOPETEHUs OIbITA JESTEIbHOCTH, KOTOpas
3aHMMAET BA)KHOE MECTO B IIO3HAHWU XHMMHUH, a TAKXKE JUIsl OLEHKU C IO3ULUN 3KOJOTMYECKOH O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U
XMMHYECKHX IPOLIECCOB HA OPraHMU3M UY€JI0BEKa U IPUPOJHYIO CPELy;



pa3BUTHE IO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOYYaroIUXCs: CIHOCOOHOCTH CaMOCTOSITEIEHO
prOOpeTaTh HOBBIE 3HAHUS M0 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMU, UCTIOIH30BATh COBPEMEHHBIC MH()OPMAIIMOHHBIE TEXHOJIOTHH
JUTSL TIOUCKA M aHAJIM3a y4eOHOW U HAYYIHO-TIOMYJIIPHON HH(DOPMAITH XUMAYECKOTO COACPIKAHUS;

(dbopMUpOBaHHE U PA3BUTHE Y OOYYAIOIIMXCS ACCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS, HAOIIOIaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH,
KOTOpPbIE 0COOCHHO HEOOXOUMBI, B YACTHOCTH, TIPU TUIAHUPOBAHUH H MTPOBEJACHUU XUMHUECKOTO IKCIICPUMEHTA,;

BOCIIUTAHHE Y O0YYAIONNXCsl YOSKKIEHHOCTH B TYMaHUCTUYECKOW HAMPABICHHOCTH XMMHH, €€ BAKHOW POJIM B PEIICHUU TIIOOATBHBIX MPOOIIEM
PaIMOHATIBHOTO MTPUPOJIOTIONIE30BAHMSI, TIOTIOJTHEHUST SHEPTETUYECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOTO OTHONICHHWS K TPHUPOJIE U CBOEMY 3JIOPOBBIO, a TakKe MPHOOPETEHUS OIbITa HCIOIH30BAHUS TOMYUYEHHBIX 3HAHUU IS TPUHSITHS
TPaMOTHBIX PEIICHHUI B CUTYAIIUsX, CBI3aHHBIX C XUMHYCCKIMH SIBJICHUSMHU.

B yueOHOM mmaHe cpenHero oomero oopa3oBaHus mpeaMeT « XuMus» 0a30BOr0 YPOBHS BXOJHUT B COCTaB MPeAMETHOM obnactu «EcTecTBEHHO-
HAYYHBIC ITPEIMETHI.

OO1ee uncIo 9acoB, OTBEIEHHBIX I U3YUCHHS] XUMUH, Ha 0a30BOM YPOBHE CpeTHETo o0Iero o0pa3oBaHus, cocTapisieT 68 gacos: B 10 kiacce
— 34 ygaca (1 gac B Hepenmo0), B 11 kmacce — 34 yaca (1 gac B Heelno).

COILEPKAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XMMHH

[Ipenmer OpraHHUYEeCKOH XUMUU: eé BO3HUKHOBEHHUEC, pa3BuUTHE u 3HAaYE€HHUEC
B TOJIy4YEHMH HOBBIX BEIIECTB M MaTepuasoB. Teopusi CTpOeHUs opraHuueckux coennHeHudl A. M. bytiepoBa, €€ OCHOBHBIE IIOJIOKEHHUS.
CrtpykTypHble (POpMYyIIBI OpraHMUYECKUX BEUIeCTB. ['oMomorus, nu3omepus. XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSAX — OJJMHAPHBIE U KPaTHbBIE
CBSI3H.

[IpencraBienne o KiacCHUPHUKAIUN OpPTaHUYECKUX BellecTB. HoMeHkaTypa OpraHMYecKUX COEAMHEHM (CUCTeMaTW4yecKas) M TPUBUAIbHbBIC
Ha3BaHMS BAKHEHIINX MPEJCTABUTENEH KIaCCOB OPraHUMYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOIbI M3YUYEHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIIEHHE ¢ 00pa3liaMi OpraHuYeCKUX BEIIECTB U MaTepuaiaMH Ha
UX OCHOBE, MOJEJIMPOBAHME MOJEKYJ OpPraHMYECKUX BEUIECTB, HAOJIOJEHME M OIMCAaHUE JAEMOHCTPALMOHHBIX OIIBITOB 10 MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MPU HArpeBaHUU (TNIaBIEHHE, OOYTTUBAHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTPOEHHE, FOMOJIOTMYECKUN pAn. MeTaH M 3TaH — TIpOCTeHlne MpeACTaBUTENIN ajJKaHOB: (PU3MYECKHE U XUMHUYECKHE
CBOICTBa (peak1K 3aMEIIEHUs U TOPEHNS ), HAXOKJECHUE B IPUPOJE, ITOJTyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJOTHUECKUH Psii. DTUIIEH U MPOIUJICH — MPOCTEHIIINE MPEICTABUTENN alIKeHOB: (PU3NYECKUE U XUMHUYECKUE
CBOICTBa (peakUy TUAPUPOBAHNS, TAIOTEHUPOBAHNUS, THAPATALIMN, OKUCIIEHUS U MTOJIMMEPHU3ALIUN ), [T0JIyY€HHUE U IPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 u metunOyrtaaueH-1,3: cTpoeHHe, BaKHEHINHE XMMHYECKHE CBOWCTBA (peakius monumepusaiuun). [lomydenue
CHUHTETUYECKOTO KayuyKa U pe3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKUH pPsill. ALETUIeH — MPOCTEHIIMHA NpeiCcTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE,
¢u3nyecKre 1 XMUMUYECKHE CBOMCTBA (peakliiy THIPUPOBAHUS, FAJIOT€HUPOBAHMSI, THIpaTallui, TOPEHUS ), IOJTyYEHHE U IPUMEHEHHUE.

Apenbl. benson: cocra, cTpoeHue, (U3MUECKHE M XHMHYECKHE CBOMCTBA (peaklUH TajlOreHUpOBaHMs M HUTPOBAHMS), MNOJIy4YEHHE U
npumeHenue. Tonyon: cocmas, cmpoenue, @uuueckue U XUMUUECKUe CE0UCMmEa (peakyuu 2an02eHupo8anus U HUMPOBAHUs), NOJYYeHUe U
npumenenue. TOKCUUHOCTb apeHOB. [ 'eHeTHyeckast CBA3b MEX]y YIJI€BOAOPOAAMH, IPUHAUICKALMMH K PA3JIMYHBIM KJIACCAM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. [Ipupoanslii ra3 u nomyTHele HedTsHBIE ra3el. Hegh n e€ mpoucxoxaenue. CrnocoObl nepepadoTKu
He(TU: MEPEroHKa, KPEeKUHI (TepMUYECKUH, KaTaauThudeckui), mupoaus. [Ipoaykrel nepepaboTku He(TH, UX MPUMEHEHUE B NMPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yronib 1 IPOAYKTHI €ro nepepadoTKH.

OKCIIepUMEHTAIbHbBIC METO/Ibl U3YUYEHUS BEIIECTB M UX MPEBPALICHUN: 03HAKOMJIEHHE C 00pa3liaMy IJIaCTMAcCC, Kay4yKOB M PE3UHbI, KOJUIEKLIUU
«HedTe» 1 «YT0Im», MOJEINPOBAaHUE MOJIEKYJI YIIIEBOAOPOAOB U TaIOr€HONPOU3BOAHBIX, IIPOBEIECHUE NPAKTUIECKON pAOOThI: MOIYyYEHHE ITUIICHA U
U3yUYeHHE €ro CBOMCTB.

Pacuérneble 3anauu.

Bbruuciienus mo ypaBHEHHI0O XUMUYECKOH peakuun (Macchl, 00bEMa, KOJMUECTBA UCXOIHOTO BEIECTBA WM MPOIYKTA PEAKLUHU 110 U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJJTHOTO U3 UCXOJHBIX BEIIECTB UM MPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue opranuueckue coeJuHeHHs

[IpenensHbIe OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOCHHUE, (PU3NYECKHE M XUMUYECKHE CBOMCTBA (PEaKkIMy ¢ aKTHBHBIMH METaJlIaMH,
raJoreHoBOJIOPOJJaMH, TOpPEeHHE), TIpUMEeHeHue. BolopoaHble CBA3M MEXAy MOJIEKyJaMH CIUPTOB. JlecTBHE MeTaHoja M 3TAaHOJA HAa OpPraHU3M
4eJI0BEKa.

MHoroaTomMHble CHMPTBI. DTHIEHIIMKOIb M TIIMLEPUH: CTpOeHHE, (PU3NYEeCKHe M XMMUYECKHE CBOICTBa (B3aMMOJEHCTBHE CO ILIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKIllMsi HA MHOTOaTOMHbIE CIUPTHI). JlelicTBUe Ha OpraHu3M yenoBeka. [IpuMeHenne raunepyuHa u 3TUIICHTIIUKOJIS.

deHou: CTpOEHUE MOJIEKYJIbl, (U3NYecKue U XuMHueckue cBoiictBa. TokcuuHocTh eHona. [Ipumenenue genona.

Anpnerunpl M kemonsi. Dopmanpieruj, aueTaibIeruj: CTpOeHHe, (PU3MYECKHEe M XUMUYECKHE CBOWCTBA (peakiuu OKHCIEHUS H
BOCCTaHOBJIEHUSI, KAUECTBEHHbIE PEAKIIMHN), T0JTyUYeHHE U IIPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHAs W YKCYCHasi KHCJIOTBI: CTPOEHHUE, (PU3NYECKHE U XMMHMUYECKHE CBOMICTBa
(cBoiicTBa, o0mmMe I Kilacca KMCJIOT, peakius 3Tepudukanun), noaydeHue u npuMeHeHre. CteapuHoBas U OJIEMHOBAsK KUCJIOTHI KaK MPeICTaBUTEIH
BBICIINX KapOOHOBBIX KHCIIOT. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHble 3QUpbl Kak NPOU3BOAHbIE KapOOHOBBIX KUCIOT. I'maponu3 cioxHbelx 3¢upoB. XKupsl. I'maponus sxupoB. IIpumeHeHue KHUpOB.
buosiornueckas poJib JKHpPOB.

VYraeBozsl: cocTaB, Kiaccuukanus yrieBogoB (MOHO-, TU- U Monucaxapuipl). ['roko3a — npocreiimnii MoHOcaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKHE CBOMCTBA (B3auMoeicTue ¢ runpokcuaom mean(ll), okucinenne ammuadHbiM pactBopoM okcuia cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIII0KO03bl), HAX0XKJCHUE B IPUPO/IE, IPUMEHEHHUEe, Oronorndeckas posib. @otocunTes. @pyKTO3a Kak H30Mep IITFOKO3BI.

Kpaxman u memnronosa kak npupojHbele noiaumepbl. CTpoeHne Kpaxmana U Leunono3bl. dusnueckne M XMMHUECKHE CBOWMCTBAa Kpaxmaia
(ruposan3, KayecTBEHHAs peakiysi ¢ HOJJ0OM).




OKCIIEpUMEHTAIBHBIE METOJIbI M3YYECHHS BEUIECTB W MX NPEBPAIICHUN: MPOBEICHUE, HAOIIOIEHNE U OMHCAHUE JAEMOHCTPAIMOHHBIX OIMBITOB:
TOpEHUE CHUPTOB, KAUYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHCieHUWe HTaHoda okcujgoM wmenu(ll)), MHOroaTOMHBIX CIHPTOB

(B3ammogerictBue TiuinepuHa ¢ ruapokcuaom Menu(Il)), ampaermmoB (OKHCIEHHE aMMHMAYHBIM pacTBOpOoM okcuaa cepedpa(l) m rumpokcumaom
meau(1l), B3anmoielicTBre Kpaxmala ¢ H0JI0M), MPOBEEHNE TPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Berurcnenus mo ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJUYECTBA UCXOHOTO BEIIECTBA WIH MPOAYKTA PEAKIINH MO0 W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB UM MPOTYKTOB PEAKIIUN).

A3oTCoAepIKaIIe OPraHuIeCKUe COSAMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(oOTepHble OpraHudyeckue coequHeHus. Pu3nyeckue M XUMUYECKHE CBOWCTBA aMHUHOKHCIOT (Ha MpUMepe TIIMIIMHA).
buonornueckoe 3HaueHNEe aMUHOKUCIIOT. [lenTumbt.

benku xak mpupojHbIe BHICOKOMOJEKYISApHbIE coeAnHeHus. [lepBuyHas, BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XMMUYECKHE CBOICTBa
OEITKOB: THIPOJIH3, ICHATYpaIUsl, KAUeCTBEHHBIC PEaKIIMU Ha OCIIKH.

OKCIIEpUMEHTAIBHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MPEBPAICHH: HAONIOIEHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JE€HATYpaIlHs
OEJIKOB MpPU HArpeBaHUU, IIBETHBIE PEAKIIUU OCIIKOB.

BbicokomosiekyasipHbIe cOeTUHEHHUSI

OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJICKYJIIPHBIX COSIMHECHHIA: MOHOMEP, TMOJIMMED, CTPYKTYPHOE 3BE€HO, CTENICHb MOJTUMEPU3AINN, CPETHSS
MoJeKysipHasi Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOTUMEpU3alIHsl U TOJTUKOHACHCAIIUS.

3KCHG[2HM€HT3HBHBI€ MCTOABI U3YYCHHA BCHICCTB U HX H[!GB[!&[[!CHHﬁI O3HaAKOMJICHUE C 06pa311aMH MNPpUPOAHBIX U UCKYCCTBCHHBLIX BOJIOKOH,
mIacTMacc, KaydyKoB.

MexXnpeIMETHBIE CBA3U.

Peanuzarus MeXnpeIMeTHBIX CBSI3eH MPH M3YYCHHH OpPraHMYecKor XuMuu B 10 Kiacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHHE KaK OOIIHUX
€CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUMN, SBIISIOMINXCS CUCTEMHBIMHU JIJIS1 OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE IMOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHATN3, CHHTE3, KIIACCH(PUKAIIHS, TIEPHUOIUIHOCTD,
HaOJI0ZICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

dusnka: Matepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MOJIEKyJa, YHEPTeTUYECKHH YpPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOE€ COCTOSHUE
BeIeCcTBa, (PU3MUECKHUE BETUYUHBI U SIUHUIIB X U3MEPEHUS.

buonorus: knerka, opranusm, 6uochepa, 0OMEH BeIIeCTB B OpraHu3Me, (OTOCHHTE3, OMOJOTUYECKH aKTHBHBIC BellecTBa (OEIKH, YTIICBO/IBI,
KHUPBI, PEPMEHTBHI).

['eorpadmus: MuHEpasIbI, TOPHBIC MTOPOJIBI, MOJE3HBIE UCKOMIAEMBIE, TOIIJIUBO, PECYPCHI.

TexHoNOTHA: THUIIEBBIE MPOIAYKTHI, OCHOBBI PAIlMOHAILHOTO MHUTAHHS, MOIOUIUE CPEACTBA, JIEKAPCTBEHHBIE M KOCMETHUYECKHE Ipernaparsl,
MaTepualibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.




11 KJIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuMudeckuit sneMeHT. AToM. Sapo atoMa, H30TOMBL. DJIEKTPOHHASI 0007109YKa. DHEPreTHUECKUe YPOBHU, MOJTYPOBHU. ATOMHBIC OpOUTAIH, S-,
p-, d- snemenThl. OCOOEHHOCTH paclpesieleHusl IEKTPOHOB MO OpOMTaIsIM B aTOMax 3JEMEHTOB IMEPBBIX YETBIPEX IMEPUONOB. DJIEKTPOHHAs
KOH(HTyparus aTOMOB.

Ilepuognueckuii 3akoH u llepuoanueckas cucrema xumuueckux osieMeHToB [I. M. MenpeneeBa. CBsi3b NEPHOAMYECKOTO 3aKOHA U
[Tepuoanueckoi cuctembl xumuueckux siaemeHToB [[. M. MenneneeBa ¢ COBPEMEHHON TEOpHE CTpOEHHs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CIIOKHBIX BELIECTB IO IpyHIaM U MepuojaaM. 3HaueHHE NepUOJUUECKOro 3aKoHa B
pa3BUTUU HAYKH.

CrtpoeHue BemiecTBa. XHMHUYECKas CBA3b. BUAbI XMMHMYECKOH CBsI3M (KOBaJIEHTHas HEMOJIApHAs M MOJIsApHAs, MOHHAs, METaJIMuecKas).
MexaHnu3mbl 00pa3oBaHUs KOBAJEHTHOM XHWMHUYECKOW CBs3M (OOMEHHBIH M JOHOPHO-aKLENTOpHBIN). Bomopoanas cBs3b. BasieHTHOCTH.
DnekTpooTpuLaTenbHOCTh. CTeneHs OKUCIeHus. IOHbBI: KAaTHOHBI U aHUOHBI.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IIOCTOSHCTBAa COCTaBa BeEHIECTBA. THIBI KPUCTAJUIMUECKHUX PEIIETOK.
3aBUCHMOCTB CBOMCTBA BEIIECTB OT THIA KPUCTAININYECKON PEILETKH.

ITonsiTHe 0 nucnIepCHBIX cucTeMax. MICTHHHBIE U KOJJIOMIHBIE PACTBOPBI. MaccoBast 10715 BELIECTBA B PACTBOPE.

Knaccugukanus HeopraHnueckux coeanHeHui. HomeHknaTypa HeopraHM4yeckux BemlecTB. ['eHeTHueckas CBsA3b HEOPraHMYECKHX BEILIECTB,
MIPUHAJICKAIUX K PA3IIMYHBIM KJIACCaM.

Xumnueckas peakuus. Knaccupukanus XMMHYECKUX PeaklUii B HEOPraHUYECKOM M OPraHMYecKOM XUMHH. 3aKOH COXPAHEHUSI MacChl BEILIECTB,
3aKOH COXPaHEHMsI U MIPEBPALLEHUS SHEPTUN TPU XUMHUECKHUX PEAKIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pasziaHuHbIX (akTopoB. OOpaTHMble peakuuu. XuUMH4Yeckoe paBHOBecwe. (DakTophl, BIMSIOIME Ha
COCTOsIHME XUMHUYecKoro pasHoBecus. [Ipunnun Jle [larense.

Onexrponautndeckas qucconuanus. CUiIbHbIE U ci1adble 3JeKTpoauTsl. Cpefa BOAHBIX paCTBOPOB BEIIECTB: KUCIIAs, HEHTpaIbHas, EI0YHasl.

OKHCAUTENBEHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OKCIIepUMEHTAIbHbIC METOJIbl M3YYEHHUs BEIIEeCTB M MX NpEeBpallleHuid: JeMoHcTpaius Ttabmuy «llepuonmyeckas cucreMa XMMHYECKHX
DIEMEHTOB . N.MenngeneeBa», M3ydYeHHUE MOJIENEW KPUCTAJIHUYECKHUX pemWETOK, HAaOIIIEHUE
U ONHCaHHE JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OIBITOB (pa3ioXkeHHe MEepOKCHIa BOAOPOJA B NMPUCYTCTBUM KaTaau3aTopa, ONpe/leIeHue Cpeibl
pacTBOPOB BEIIECTB C TOMOIIbIO YHHUBEPCATBHOTO HHIMKATOPA, PEaKIMM HOHHOTO OOMEHa), NMPOBEJICHHE MpPAaKTUYeCKOH paboTel «BrimsHue
pasIn4HbIX (AaKTOPOB HA CKOPOCTh XMMHUYECKON PEAKLIUN».

Pacuérneble 3anauu.

Pac4€rbl 0 ypaBHEHHAM XMMHUYECKUX PEAKIHUI, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C MCIIOJIB30BAHMEM IOHATHUSA «MaccoBast
JI0JIs BEILIECTBAY.

Heopranuveckasi xumust




Hemeramnel. [Tonoxkenne HemetamioB B Ilepuogmdeckoit cucteme xumudeckux anemeHToB /I M. MenzaeneeBa M 0COOEHHOCTH CTPOCHHUS
aToMoB. Ou3MYeckre CBONCTBA HEMETAUIOB. AJIIOTPOITUS HEMETAIUIOB (Ha MpUMeEpe KUCIopoa, cephl, hocdopa u yriieposa).

XHWMHYECKUE CBOMCTBA BaKHEHIIMX HEMETA/UIOB (TaJIOT€HOB, cephl, a3ora, docdopa, yriaepojga U KPEeMHHUS) M UX COCIUHEHHHA (OKCHIIOB,
KHCIIOPOJICOICPKAIINX KUCIIOT, BOJOPOIHBIX COSIUHEHUN ).

[IpuMmeneHne BaXKHEUIIINX HEMETAIVIOB U UX COCTMHEHUM.

Meramnbl. Tlonmoxkenne MeramioB B Ilepumoanueckoit cucreme xumudeckux sieMeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTpOEHHUS
ANIEKTPOHHBIX 000JI0YeK aToMOB MeTayuioB. OOmue (u3nyeckue cBoicTBa MeTauioB. CIUTaBbl METALIOB. DJIEKTPOXUMHYCCKUN DS HANPSKCHHMA
METaJIJIOB.

XHWMHYECKUE CBOMCTBA BAKHEHUIITUX METAIIJIOB (HATPUMN, KaJIUH, KaJIbIIUHA, MarHUH, AITIOMUHUN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OO6uue cnocoObl Moxy4YeHus! MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHHUKE.

OKCIEpPUMEHTAIbHBIC METOJIbl M3YYCHHS BEIICCTB M WX MPEBPAIEHUN: M3yYeHHE KOJUICKIIMU «MeTaibl ¥ CIUIaBbl», 00pa3IOB HEMETAILIOB,
pelIeHNEe SKCIEPUMEHTABHBIX 3a/1ay, HAOJI0JIEHHEe M ONMUCAaHUE JIEMOHCTPAIMOHHBIX M J1a0OPaTOPHBIX OIBITOB (B3aUMOACHCTBUE THUIPOKCHAA
ATIOMUHHMSI C PACTBOPAMH KHUCJIOT U IIEN0YeH, KaYeCTBEHHBIE PEAKIIMH Ha KaTHOHBI METAJIJIOB).

PacuérHpic 3amaum.

Pacuérer maccel BemecTBa win 00bEMa Ta30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce MM OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKITMH
BEIIECTB, Pacu€Thl MacChl (00BEMA, KOTMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIUH, €CITH OJHO U3 BEUIECTB HMEET IPUMECH.

XumMus 1 )KU3Hb

Posib xuMun B 00ecTieueHUN YKOJIOTHYECKON, SHEPreTHIeCKON M MUIIeBON 0€30MacHOCTH, PAa3BUTHH MEIUIUHBL. [IoHATHE O HAYYHBIX METO/IaX
MO3HAHUA BEIIECTB U XUMUYECKUX PEAKIUM.

[IpeacraBnenus: 00 0OMIKUX HAYUHBIX MPUHIUIIAX TPOMBIIIUIEHHOTO MOTYYEHUs BAXKHEUIIIUX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MaTE€pUATIOB: BAaXKHEWIIINE CTPOUTEIIbHBIE MaTepUalibl, KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPACKH, CTEKJIO, KEPAMHKA,
MaTepHuabl il SIEKTPOHUKH, HAaHOMATEPHAJIbl, OPraHUYECKHUE U MUHEPAJIbHBIC YI00pEeHHUS.

XuUMHST ¥ 3I0pPOBbE YEJIOBEKA: IMpPaBWJIa HMCIOJIB30BaHUS JIEKAPCTBEHHBIX IIPENapaTroB, MpaBuiia 0€30MacHOr0 WMCIOJIb30BAHUS TpEerapaToB
OBITOBOM XUMUHU
B IIOBCEIHEBHOM KH3HMU.

MexXnpeIMETHBIE CBA3U.

Peanuzarus MeXIIpeAMETHBIX CBSA3EH NIPH U3YUYEHUHU OOIIEH M HeOpraHWYeCcKOW XUMHHM B 11 Kitacce OCYIIECTBISAETCS Yepe3 HCIOIb30BaHHE KaK
001X €CTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATHUH, SIBJSIONIUXCS CUCTEMHBIMU JJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO [IUKIIA.

OOmume ecTeCTBEeHHO-HAy4YHbIE TIOHATHS: HAy4YHBIA (haKT, THUIOTE3a, 3aKOH, TEOpHWs, aHaIW3, CHUHTE3, Kiaccu(uKanus, NEpHOIUIHOCTD,
HaOJI0ZICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHHE, SIBJICHUE.

®dusuka: Matepus, SHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOM, PAJMOAKTUBHOCTh, MOJIEKYJIA, YHEPIE€TUYECKUIN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIeCTBA, (PM3MUYECKUE BETMUMNHBI U €IMHULIBI HX U3MEPEHHUSI, CKOPOCTh.

buonorus: kneTka, opraHusM, IKocucTeMa, ouocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BATAMUHBI, OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MOPO/IbI, MOJE3HBIE UCKOMIAEMBIE, TOILITUBO, PECYPCHI.




TexHomorns: XuMudeckasi IPOMBIIIIIEHHOCTD, METAJITYPIHsl, IPOU3BOACTBO CTPOUTENBHBIX MATEPUAIIOB, CENBCKOXO035UCTBEHHOE IPOU3BOJICTBO,
NUIIEBasi TPOMBIIIJICHHOCTD, (hapMalleBTHUECKasi MPOMBIIIJICHHOCTb, TPOM3BOJICTBO KOCMETHYECKHX MPENapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHUasoB, dJICKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INTPOI'PAMMBLI IO XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUS K Pe3yJIbTaTaM OCBOSHHUS OOYUYaIOIMUMHUCS MPOrPaMM CPEIHEro o0I1ero oopa3oBanus (TUIYHOCTHBIM,
METaINpeIMETHBIM U MPEeIMETHbIM). Hay4HO-MeTOqMuecKoil OCHOBOW Ui pa3palOTKU IUIAHUPYEMbIX PE3YJIbTaTOB OCBOCHUS MPOTPAMM CPEIHETO
o0m1ero 00pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBUM C CHUCTEMHO-AEATEIBHOCTHBIM MOAXOI0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPEIMETa «XUMHUsD) Ha YPOBHE
cpelnHero o0miero o0pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE!

OCO3HaHHME OOYYAIOIMMMUCS POCCHUUCKON TpakJIaHCKOW HACHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIHLHOCTH U
CaMOOIPEICICHHIO;

HaJIM4Yne€ MOTHUBaAIIUU K OGy‘IeHI/IIO;

L[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOECKIEHUN JTUYHOCTH HAa OCHOBE KIJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPaAULMi 6a30BON HAyKH
XHUMUU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaroIMXcsi PyKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYITUMU
[EJIOCTHOW CUCTEME XUMHUYECKOTo 00pa3oBaHMUs;

HaJIMYue MPaBOCO3HAHMSI KOJIOTHUECKON KYJIbTYpPhI U CIIOCOOHOCTH CTaBUTh LIETTU U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIngHOCTHEIE PE3YJIbTATBI OCBOCHHUA MMPECAMCTA «XUMUS JOCTUTAaKOTCA B €AUHCTBEC yqe6H0171 U BOCIIUTATCIILHOU ACATCIIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH U HJ€ajlaMi POCCUHUCKOTO IPa’kJaHCKOT0 O0IIecTBa, MPUHATHIMUA B
06H.[CCTB€ HOpMaMu W IpaBWJiaMU IMOBCACHUS, CHOCO6CTBYIOH_II/IMI/I mnmponeccaMm CaMOIIO3HAHU, CaMOPAa3BUTHA W HPABCTBCHHOI'O CTAHOBJICHUS
JUYHOCTH 00YUaIOIIUXCSI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPEAMETa « XUMHSD OTpakaroT c(hOPMUPOBAHHOCTH OMBITA TO3HABATEIBHON U MPAKTUYECKOHN IEATEIILHOCTH
00y4aromuxcs Mo peaan3aliy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMSA:

0CO3HaHUs 00yYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHsI K 3aKOHY U IIPABOMOPSIKY;

MpEACTABJICHUA O COMUAJIBHBIX HOpMax U NnpaBujiax MCKJIMIYHOCTHBIX OTHOIILIEHUU B KOJIJICKTHUBE,



TOTOBHOCTH K COBMECTHOW TBOPYECKOH MAEATEIBHOCTH MPHU CO3JaHUHM YYEOHBIX MPOEKTOB, PEIICHUWU Y4YEOHBIX M IO3HABAaTENbHBIX 3aJad,
BBITTIOJTHCHUHU XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH TOHHMMAaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY W apryMEHThl IPYrHX MpH aHalu3e Ppa3IUYHbIX BHUAOB Y4eOHOM
JIeSITENIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

HNEHHOCTHOI'O OTHOMICHUA K UCTOPUICCKOMY U HAYYHOMY HACJICIUTO OTEYECTBECHHOM XUMHUU,

yBaXEHHsI K MPOIlecCy TBOPUECTBA B 00JaCTH TEOPHHM M MPAKTUYECKOTO MPUMEHEHHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKU €CTh
pe3yabTaT JIMTCIBbHBIX Hﬁ6ﬂIOI[CHI/IfI, KPOMOTIMBBIX S9KCICPUMCHTAJIbHBIX MTIOUCKOB, IIOCTOAHHOT'O TPy da y‘IéHI)IX 1 IIPAKTUKOB;

MHTEpeca W MO3HABATEIbHBIX MOTHBOB B TOJYyYEHUU U TOCIEAYIOUIEM aHalu3e HH(OpMalMUd O TEPeIOBBIX JOCTHKEHUSX COBPEMEHHOU
OTEYCCTBEHHOM XMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA

HPAaBCTBCHHOI'O CO3HAHU, STUYCCKOI'O MOBCACHN,

CIIOCOOHOCTH OLIEHWBATh CUTYAallUU, CBA3aHHBIE C XUMUUECKUMU SBIICHUSMU, U IPUHUMATh OCO3HAHHBIE PELIECHUS, OPUEHTHPYSICh HA MOPAJIbHO-
HPABCTBCHHBIC HOPMBI 1 HCHHOCTU;

TOTOBHOCTH OIIEHMBATh CBOE MOBE/IEHNE U TIOCTYIKH CBOMX TOBAPUIIEH € MO3ULIUN HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCTIEICTBUN
9THUX IMMOCTYIIKOB,

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MOHUMAaHMS IIEHHOCTEH 370pOBOT0 M 6€301acHOT0 00pa3a KU3HU, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3HUECKOMY
U TICUXUYECKOMY 37I0POBBIO;

COOITI0/ICHHS TIPAaBUJI O€30MaCHOTO OOPAIIEHHUS C BELIECTBAMH B OBITY, TOBCETHEBHOM KU3HU U B TPYIOBOH EATEILHOCTH;

MOHMMAHUS 1IEHHOCTH MPaBWUJI UHIUBUIYAIbHOTO U KOJUIEKTMBHOTO O€30MacHOrO MOBEACHUS B CUTYAIMSIX, YTPOKAIOUINX 3I0POBBIO U KU3HU
JIIOJICH

OCO3HAHUS TOCTIEACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5) TpyaoBOro BoCiMTaHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKOM MESTEIBHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPYECKOW W JAPYTUX BHIAX
JIeSITENIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COLMATbHON HAMpaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HHTEpeca K MPAKTHUYECKOMY U3YUEHHIO PO ecCuil pa3IuyHOro poja, B TOM YUCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHHUSI K TPYJLy, JIOJSIM TPyia U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHOH TpaeKTOpUu oOpazoBaHMs, Oyaymed mnpodeccun W peanu3anud COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XMUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3x0/10rMYeCcKOro BOCIIUTAHHUS:

9KOJIOTUYECKHU 1EIeCO00Pa3HOr0 OTHOUICHHSI K MPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS )KU3HHU Ha 3eMIie;



MMOHUMAaHUS TJI00aTBFHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSHUE MPUPOIHOM M COIMATBLHOMN
Cpenbl;

OCO3HaHUS HEOOXOMMOCTH HUCITOIB30BAHUS TOCTHYKCHUN XUMHH JIJIs1 PEIICHHs BOIIPOCOB PAIIMOHATILHOTO TTPUPOIOTIOIB30BAHHS;

AKTUBHOTO HEMPUSTUS JCHUCTBHM, NPUHOCSIIUX BpEJl OKPYXKAIOIIEH MNPUPOJHOU Cpejle, yMEHUsS MPOTHO3UPOBATH HEOIArONpPUSITHBIC
9KOJIOTHYECKUE TTOCIICICTBUS PEANPUHUMAEMBIX ICUCTBUI U MIPEIOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO HKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpPbl, ONBITA JACSITEIBHOCTA PKOJIOTHUECKON HANpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAaTbCSI MMM B TI03HABATEJbHON, KOMMYHUKATHBHOW M COIMAJIBHOW TMPAKTHKE, CIHOCOOHOCTH M YMEHHS AKTHBHO TMPOTHUBOCTOSTH
ueosoruu xemohoouu;

7) HeHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON TIPAKTHKHY;

MMOHUMAaHUS CHEIU(UKN XUMUU KaK HaAyKH, OCO3HAHUA €€ PO B (DOPMHUPOBAHMH PAIIMOHAIILHOTO HAYYHOTO MBIIIUICHHSI, CO3JaHUH 1IEJTOCTHOTO
MPEJICTABICHUS 00 OKPY’KAIOMEM MHUpPE KaK O €IWHCTBE MPHUPOIBI M UYEJIOBEKa, B IMO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOIemM
COXpaHEHUs MMPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHH ISl COBPEMEHHOW ITUBWIIM3AINH: B €€ TYMAaHUCTHYECKON HAMPABICHHOCTH M BAXKHOW POJU B
CO3JIaHMU HOBOW 0a3bl MaTepUATBHOW KYJBTYpBI, PEHICHUH TJIO0AJbHBIX MPOOJIEM YCTOMYMBOTO pAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTHUECKOM, THIINEBON U DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCIIEYCHUH YCIOBHU YCIEIIHOTO TPyAa M IKOJIOTUYCCKU
KOM(OPTHOM KU3HU KKIOTO YieHa 00IIecTBa;

€CTECTBCHHO-HAYYHONH TPAMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOJIOB IIO3HAHUsS, WCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKaX, CIHOCOOHOCTH
WCITOJIB30BaTh TMOJIydaeMble 3HAHUS IS aHAIM3a U OOBSCHEHUS SIBJICHUH OKPYKAIOIIEr0 MHpPa W MPOUCXOISIINX B HEM M3MEHEHUW, YMEHUS JeNaTh
000CHOBAHHBIE 3aKJIIOUEHHS HA OCHOBE HAy4YHBIX ()aKTOB U UMEIOIINXCS JTAHHBIX C LEJIBI0 MOTYUYEHHUsl JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIILHO MCIOJIb30BaTh XUMHUCCKUE 3HAHUS JIJIS1 PEIICHUS MPOOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHUSX;

WHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON e TEIHbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEINPEPHIBHOMY O0pPa30BaHUIO W CaMOOOpPa30BaHWIO, K AKTHBHOMY ITOJYYEHHUIO HOBBIX 3HAHHMA O XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSM TPY/la B Pa3IU4YHBIX chepax MpodhecCHOHATBHON IeITeTbHOCTH.

METAINPEIMETHBIE PE3YJIbTATBI

MertanpeameTHbIe pe3yiabTaTbl OCBOCHHS y4eOHOT0 mpeaMeTa « XMMUs Ha YPOBHE CPeIHEro 001Iero o0pa3oBaHusl BKIIOYAIOT:

3HAYMMBbIE I (OPMUPOBAHHSI MUPOBO33PEHUS 00YUAIOMIMXCS MEKAUCIUILUTMHAPHBIC (MEXKIPEAMETHBIC) OOIICHAYYHbIE TOHSTHUS, OTPAKAIOIINE
LEJIOCTHOCTh HAYyYHOM KapTUHBI MUpa M cleuu(UuKy MeTO/IOB MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTus,
SBJICHHE, MpPOIeCC, CUCTeMa, HAy4HbIH (aKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HMCCIEIOBaHUE, HAOIIO/EHHE, M3MEpEHHUE,
HKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIE y4eOHble NeicTBHUS (MO3HAaBaTelbHbIE, KOMMYHHKATHUBHBIE, pErylIsiTHBHBIE), oOecneunBarmue (GopMHUpoOBaHHE
(bYHKIIMOHATIBHOW IPAaMOTHOCTH M COIIMAILHOM KOMITETEHIIUN 00YYarOIINXCs;



CIIOCOOHOCTh OOYYAIONIUXCSl HCIOJIB30BaTh OCBOCHHBIC MEKIMCIMIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHMWS W YHHUBEpPCAJbHBIC yYeOHBIC
JICUCTBUA B IO3HABATEIBbHOW U COLIMAIIBHON MPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHHE YHUBEPCATLHBIMU YI€OHBIMU MTO3HABATEIIBHBIMA, KOMMYHHKATHBHBIMUA M PETYJISITUBHBIMHU
JICICTBUSIMU.

OBJaieHHe YHHBEPCAJbHBIMH Y4e0OHBIMU MO3HABATEIbHBIMU /IEHiCTBUSIMH:

1) 6a3oBble JIOrHYecKue 1eHCTBUSA:

CaMOCTOSTENILHO (hOPMYJIUPOBATh M aKTyIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

OTpEeENATh e JIeATeIbHOCTH, 3a/J1aBasi MapaMeTPbl U KPUTEPUHU UX JOCTUXKEHHUS, COOTHOCUTh PE3YJIbTaThl JEATEILHOCTH C MOCTABJICHHBIMU
HEJISIMU;

WCIIOJIH30BaTh MPU OCBOCHMM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCISITh XapaKTepHbIC MPU3HAKU TMOHATUNA U yCTaHABIMBATH WX
B3aUMOCBSI3b, HCTIOJB30BaTh COOTBETCTBYIOIINE MOHATHUS TSl OOBSICHEHUS OTACIBHBIX ()aKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHWUSI M KPUTEPHUHU IS KIIACCU(PUKAIIMN BEIIECTB U XUMHUECKHUX PEAKIIHIA;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKTY N3YYaeMbIMH SBJICHUSMU,

CTPOUTH JIOTHYECKUE PACCYXKJICHUs (MHIYKTUBHBIE, JI€NYKTUBHBIC, IO AaHAJOTHWH), BBIABISTH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccMaTpUBaEeMBbIX SIBJICHHUSIX, POPMYJIMPOBATH BBIBOBI U 3AKITFOUCHUS;

MIPUMEHSTDH B MIPOIIECCE TO3HAHUS, UCTIOIB3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJIEINIH, PE0OPa30BBIBATH MO/ICIIbHBIE MTPEACTABICHUS
— XUMHUYECKUN 3HAK (CMMBOJ) dJI€MEHTa, XUMHUYecKass (opMmyJsia, YpaBHCHHE XHMHUYECKOW PEaKIMM — NP PEIICHUH y4eOHBIX MO3HABATEIBHBIX U
MpPaKTUYECKUX 3aja4, MPUMEHSITh Ha3BaHHbIE MOJIEJIbHBIC NPEJCTABICHUS MJI BBISIBICHUS XapaKTEPHBIX NPHU3HAKOB H3YYAaEMBIX BEHIECTB HU
XUMUYECKHUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIIECTB U XUMHUECKUX PEaAKITHI;

(hopMyJIMpOBaTh 1IEIM M 3aJla4¥l HCCIICIOBAHUS, HCIIOH30BATh IMOCTABJICHHBIE H CAMOCTOSITEIIBHO CHOPMYIUPOBAHHBIE BOMPOCH B Ka4eCTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI JUII POPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE MPABHUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIQJICTh HABBIKAMHU CAMOCTOSTEIBLHOTO IAHUPOBAHUS U MPOBEJCHUSI YUEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAaOII01aTh 32
XOJIOM TIpOIIecca, CaMOCTOSATENIbHO TPOTHO3UPOBATh €ro pe3yiabTaT, (OopMyIHpoOBaTh OOOOIIEHHS M BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
pe3yIbTaTOB MCCIIEIOBAHHUS, COCTABISATH 00OCHOBAHHBIN OTUYET O MPOJIeTTaHHOM padoTe;

pUOOpETaTh OMBIT YICHUYECKON MUCCIIEI0BATEILCKON U MPOSKTHOMN JACATEIHHOCTH, MPOSBIATH CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PAa3JIMUYHbIX METOJIOB MO3HAHUSI.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX WHPOPMAIUH (HAYIHO-TIOMYJIIpHAS JTUTepaTypa XUMUYECKOTO COJIEPKaHusl, CIIPABOYHbBIE TTOCOOWS,
pecypebl MHTepHeTa), aHAIM3UPOBaTh WH(GOPMAIUIO Pa3IWYHBIX BHJAOB M (OPM TPEICTABICHUS, KPUTHYCCKH OIICHUBATH €€ JOCTOBEPHOCTh M
HEMPOTUBOPEUNBOCTH;

(hopMyIUpOBaTh 3ampPOChl M MPUMEHSITHh Pa3IMYHbIE METOJbI MPH TOWCKE M O0TOOpe MH(MOpPMAIMU, HEOOXOIUMOMN /JIsi BBITIOJIHCHHS YUCOHBIX
3aJ1a4 OMPEIEIIEHHOrO TUIIA;



proOpeTaTh ONBIT UCIIOIB30BaHU HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U Pa3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BRIOMPATh ONTHMAIbHYIO (JOPMY TMpeAcTaBIeHUsT HHpOpMaIun (CXeMbl, TpaQuKH, AUArPaMMbl, TAOJIUIBI, PUCYHKU U IPyTHE);

UCIIOJIb30BaTh HAay4yHBIN A3BIK B KaueCTBE CpPEACTBA MpH padoTe ¢ XUMHUUECKOM MHpOpMalueil: mpUMEeHITh MEXIIpeaMeTHbIe (pusnueckue u
MaTeMaTHYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIOJIb30BaTh U MTPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUUECKUE CPEICTBA HATJIATHOCTH.

OgiaieHHe YHUBePCAJIbHBIMU KOMMYHUKATHUBHBIMHU JeHCTBUAMM:

-3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CY’KAaeMOM TEMbI B X0JI€ TMaJIora W/UIN JUCKYCCUH, BBICKa3bIBaTh UJIEH, (DOPMYIHUPOBATH CBOU
IIPEJJIOAKEHHUS] OTHOCUTEIBHO BBINOJIHEHUS ITPEIJIOKEHHON 3a/1a4H;

-BBICTYHATh C MPE3eHTaLMell pe3yabTaToOB 03HABATENBHON 1EATEIIBHOCTH, ITOJyUYE€HHBIX CAMOCTOSATENIBHO WIIM COBMECTHO CO CBEPCTHUKAMHU IIPU
BBITTOJIHEHIUH XMMUYECKOT0 SKCIIEPUMEHTA, TPAKTUIECKOH pabOTHI 110 HCCIIEIOBAHNIO CBOWCTB M3yYaeMbIX BEIIECTB, peau3allii y4eOHOTO NMPOEKTa 1
(bopMyIMpOBaTh BBIBO/IBI 110 Pe3yJIbTaTaM MPOBEAEHHBIX UCCIEI0BAaHUN MyTEM COTIacoBaHMs MO3UIMN B X0/1€ 00CYXKIeHUS 1 0OMEHAa MHEHUSMHU.

OgiajieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

-CaMOCTOSITEIbHO IUIAHUPOBATh U OCYLIECTBIATH CBOIO MO3HABATEIbHYIO JESTEIbHOCTb, ONpeAesss €€ Leau U 3aJa4yl, KOHTPOJIUPOBaTh U 110
Mepe HeOoOXOAMMOCTH KOPPEKTHPOBAThH IpeIIaraéMblii allfOPUTM JCWCTBUI TpU BBIMOJIHEHUH Y4YeOHBIX M HCCIIEJIOBATENBCKUX 3a/ad, BHIOMPAThH
HauOoJsee 3((HeKTUBHBIN CIIOCO0 UX peIIeHus ¢ YUETOM MOIy4YEeHHUS] HOBBIX 3HAHUH O BEIIECTBaX U XUMHUYECKUX PEaKLUAX;

-OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTpaXxaroT:

Cc(OPMHUPOBAHHOCTh NPEACTABICHUN O XMMHUYECKON COCTaBIIAIOLIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHUM SIBICHUH
IpUPOABI, B POPMHUPOBAHUH MBIIIICHUS U KYJIbTYPBI JINYHOCTH, €€ (PyHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIMMOM JIUTsl pEIIeHUs] MPAKTHUECKUX 3a1a4
U 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IPUPOIHON Cpefe;

BJIQ/ICHUE CHCTEMOM XMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATalOIIME IMOHATHUS (XMUMUYECKUH DIIEMEHT, aTOM, AJIEKTPOHHAs
000JI0YKa aTOMa, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHUIATEIBHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas (opmyina (pa3BépHyTass M COKpallEHHAas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 0OBEM, YrIIepoIHbBIN CKeleT, PyHKIMOHATIbHAS TPYIINa, paJuKai, U30MEpHs, U30MEphl, TOMOJIOTHYECKUN psi,
rOMOJIOTH, YTJIEBOI0PO/IbI, KUCIOPOA U a30TCO/AEpIKaIle COeAMHEHHs, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJIIPHBIE COCTUHEHN);
TEOpUM U 3aKOHBI (TEOpUsl CTPOEHHUs opraHudeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHMS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3bIK XMMHUU; MUPOBO33PEHUECKHE 3HAHUS, JIEXKAIIUE B OCHOBE IOHUMAaHMS NPUYMHHOCTH U CUCTEMHOCTH XMMHWYECKMX SIBICHHU,
(akTOJIIOTUYECKUE CBEACHHUS O CBOWCTBAxX, COCTAaBE, MOJIy4YEHHH U O€30MaCHOM HCIIOJIb30BAHUM BaXKHEHMIIMX OPraHMYeCKUX BELIECTB B OBITY U
IIPAKTUYECKOH EATEIbHOCTH YEJI0BEKa;



C(bOpMI/IpOBaHHOCTL y'MeHI/Iﬁ BBISIBJIAATD XAPAKTCPHBIC IIPU3HAKU HOHHTI/IfI, YCTAaHABJIUBATb MX B3aMMOCBA3b, MCIIOJB30BATH COOTBCTCTBYIOIIUC
MIOHATUS IIPU ONMCAHUM COCTaBA, CTPOCHMS U NPEBPAILLIEHUN OPraHUYECKUX COCTMHECHU;

c(hOPMUPOBAHHOCTh YMEHHUH HCIOIB30BaTh XUMHUYECKYIO CHMBOJIUKY JJIsi COCTABJICHHS MOJIEKYJSIPHBIX WM CTPYKTYPHBIX (pa3BEPHYTOH,
COKpami€HHoi) GpopmMysl OpraHMuecKrX BEIIECTB U YPaBHEHUN XUMHUYECKUX PEAKIUN, U3TOTaBIUBATH MOJEIN MOJIEKYJ OpPTaHUYECKUX BEIIECTB ISt
HIUIFOCTpAlMU UX XUMHUYCCKOI'0O U IPOCTPAHCTBCHHOI'O CTPOCHU A,

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ yCTaHaBJII/IBaTL HpI/IHaI[JIe)KHOCTB I/I3y‘-I€HHI)IX OpFaHI/I‘IeCKI/IX BCIIECCTB II0 HUX COCTaBy )41 CTpOGHI/IIO K
onpeneaEHHOMY KJIacCy/Tpynne COCIMHEHHH (YTIeBOJOPOJIbI, KUCIOPOA W a30TCOACpKalIie COSAMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIMHCHHS),
JlaBaTh UM Ha3BaHMs 0 cucreMarnyeckoil HoMmeHkiatype (IUPAC), a Takyke NpUBOJIUTH TPUBUAJIbHBIE HA3BAHUS OTAEJIBHBIX OPraHUYECKUX BEILECTB
(BTI/IJ'IGH, MNpONUJICH, AlCTUJICH, OTHUJICHIJIMKOJIb, TIJIMLCPHH, (1)6HOJ'I, (I)OpMaJ'IBI[CFI/II[, alCTaJIbACTU, MYpaBbUHAsA KHCJIOTA, YKCYCHasd KHUCIIOTAQ,
OJIEMHOBAS KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TII0K03a, (PYKTO3a, KpaxMaJ, [eJUTI0I03a, TIIUIIHH);

C(bOpMI/IpOBaHHOCTL YMCHUS ONPCACIIATL BUABL XUMHUYECKOU CBSA3U B OpPraHU4YCCKHUX COCAUHCHUAX (O,Z[I/IHapHLIC n KpaTHBIe);

c(OPMHPOBAHHOCTh YMEHUS IPUMEHSTD MOJIOKEHHUS TEOPUH CTPOSHHSI OpraHnyeckux BemecTB A. M. ByTieposa aist 00bsSCHEHHs 3aBUCHMOCTH
CBOMCTB BCHICCTB OT UX COCTaBa U CTPOCHUS; 3dKOH COXPAHCHHA MAaCChl BECIICCTB,

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOCHUE, (DU3MUECKHE U XUMUICCKUE CBOMCTBA THITMYHBIX MPEICTABUTEICH Pa3IUIHBIX
KJIACCOB OpPraHWYECKMX BeIEeCTB (METaH, 3TaH, STWJIEH, NPOINWJIEH, alleTHiIeH, OyTtaaueH-1,3, MerunOyramueH-1,3, OEH30J, METaHOJ, JTaHOI,
STUJICHTJIMKOJIb, TJIUICPHH, (1)€HOJI, aneTalbJACruJi, MypaBbuHasl U YKCYCHad KHUCJIOTHI, I'TFOKO34d, Kpaxmall, HCJUII0JI03d, aAMUHOYKCYCHAas KI/ICJIOTa),
HIUIIOCTPpUPOBATh T'CHCTUUYCCKYIO CBA3b MCKIAY HHMH YPABHCHUAMU COOTBCTCTBYIOIIUX XHMHYCCKHUX peaKHI/Iﬁ C HCIIOJIb30BAHHUECM CTPYKTYPHBIX
(opmyu;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTJICBOJIOPOTHOTO ChIPhs (HE(Th, MPUPOIHBIN Ta3, YroJib), CIOCOOBI UX MepepadoTKu
U IIPaKTUYECKOE PUMEHEHHE MTPOYKTOB I1€pEPa0dOTKH;

C(bOpMI/IpOBaHHOCTL y'MeHI/Iﬁ MMpOBOANTHL BBIYUCICHUA 110 XMMHUYCCKUM YPABHCHUAM (MaCCBI, O6’béMa, KOJIMYECTBA HUCXOJHOT'O BCUICCTBA HUIIN
HpO,Z[YKTa peaKHI/II/I IO U3BECTHBIM Maccce, O6'béMy, KOJIH‘IGCTBy OOHOIo M3 HUCXOIOHBIX BECHOICCTB
WJIU TIPOAYKTOB PEaKITUH);

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ BJIaACTH CHCTCMOﬁ 3HaHI/II71 06 OCHOBHBIX METOOaX Haquoro II03HAaHHA, I/ICHOJII)3yeMBIX B XUMHUHU HpI/I I/ISyLIeHI/II/I
BCIIECCTB U XHUMHUUYCCKUX SIBJICHUH (Ha6J’IIOI[eHI/IC, HU3MCPCHUC, DKCIICPUMCHT, MO,Z[eJ'II/IpOBaHI/Ie), HCIIOJIB30BATh CUCTCMHBIC XMUMHUYCCKUC 3HAHUA OJIA
HpI/IHSITI/ISI pemeHHﬁ B KOHerTHI)IX KN3HCHHBIX CI/ITyaIlI/ISIX, CBsIBaHHBIX C BCIIECCTBAMU U UX HpI/IMeHeHI/IeM;

c(hOpMHUPOBAHHOCTh YMEHHUW COOJIIO/IAaTh MpaBHJIa TMOJB30BAHUSI XUMHUUYECKOW IMOCYIOH W J1abOpaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBHia
06paHI€HI/I$I C B€UIeCTBaAMU B COOTBETCTBUU C I/IHCTPYKIII/ISIMI/I 110 BBIITOJTHCHHUIO na60paT0pHHx XUMHNYECCKHUX OIIBITOB,

C(bOpMI/IpOBaHHOCTL YMCHI/II;'I IJIAHUPOBATb WM BBIINIOJIHATDH XUMHAYECKUHU OKCIICPUMCHT (HpeBpaH_[eHI/Iﬂ OpraHUYCCKHUX BCIICCTB IIPH HAI'PCBAHUU,
HOJIy‘-ICHI/IG OTUJICHA U I/I3y‘-I€HI/I€ €ro CBOﬁCTB, KAa4C€CTBCHHBIC peaKHI/II/I OpFaHI/I‘IGCKI/IX BCIIICCTB, neHaTypaumI 6€JIKOB HpI/I HaneBaHI/II/I, IIBCTHBIC
pe€aKuuun 6CJ'IKOB) B COOTBCTCTBUHU C IIpaBUJIIaAMH TCXHUKHU 0€30I1aCHOCTH Ipu 06pameHm/I C BfIIECTBAMHU H Ha60paT0pHHM O60py,Z[OBaHI/ICM,
NPECTaBIATh PEe3yJIbTaThl XMMHYECKOTO IKCIIEPUMEHTa B (OpPME 3alvCH YpPaBHEHUI COOTBETCTBYIOIIMX peakiuil u (GopMyTupoBaTh BHIBOJBI Ha
OCHOBC OTHUX PE3YJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHUU KPUTHYECKH aAHAIM3UPOBATh XHUMHUECKYI0 HH(OpPMAIIMIO, TOJYyYaeMyH U3 pa3HbIX HCTOYHHMKOB (CpeAcTBa
MaccoBoii nHpopmanuu, MHTEpHET U APYTHX);

chOpMUPOBAHHOCTh YMEHUN COOIOATh MpaBUiia IKOJIOTUYECKU I€71eco00pa3HOro TMOBENEHUSI B ObITY W TPYJIOBOW NESATENBHOCTH B IENSIX
COXPAaHEHHs CBOETrO 3/I0pPOBbS U OKpY)KAlOIIEH MPUPOJHON Cpebl, OCO3HABATh OMACHOCTh BO3JECHCTBHSI HAa KUBbIE OPraHU3MbI OIPEAEIEHHBIX
OpraHMYECKHUX BEIIeCTB, MOHMMAas cMbici mokazarens [IJIK, moscHATh Ha mpumepax CHocoObl YMEHBIIEHHsS] M TMPEAOTBPAILEHUS UX BPETHOTO
BO3JECHCTBUS HA OPTAHU3M YEJIOBEKA;

Ui 00yYaroluXcs ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX MO3HAHUS
BEIIECTB U XUMUYECKHX SIBJICHUIA;

JUIA CJETBIX W CIIAa0OBHIALIMX OOYYaIOIIMXCs: YMEHHE MCIIONBb30BaTh pelbedHO-ToueuHylo cucrteMy ob6o3HaueHuit JI. bpains mis 3anmcu
XUMHUYECKHUX (POPMYIL.

11 KVIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01mast 1 HeOpraHHYECKasi XUMHSD OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh MPEACTABICHUI: O XUMHUUECKON COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHMpa, POJIM XMMUHU B MO3HAHUM SIBJICHUMN
IpUPOABI, B JOPMHUPOBAHUH MBIIUICHUS U KYJIbTYPHI JINYHOCTH, €€ (PYHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOIMMOM JIUTsl pEIIeHUs] TPAKTHUECKUX 3a1a4
U 9KOJIOTMYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U MPUPOIHON Cpefe;

BJIQJICHUE CHCTEMOW XMMUYECKUX 3HAHUH, KOTOpasl BKIIOYAET: OCHOBOIIOJATAIONINE MOHITHS (XUMUYECKUI JJIEMEHT, aTOM, HU30TOII, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIECHHSI, XUMUYECKast
CBsA3b (KOBAJIEGHTHAs, MOHHAsA, METaJNIMYecKasi, BOJOPOAHAs), KpUCTalNIM4YecKas PEIIETKA, TUIbl XUMUYECKHX pEeakluid, pacTBOp, 3JIEKTPOJIMTHI,
HE3JIEKTPOJIUTBI, JIEKTPOJIUTHYECKAsT TUCCOLMALNSA, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOW peakIUH, XUMHUYECKOE pPaBHOBECHE);
TEOPUU U 3aKOHBI (TEOpUS JIEKTPOIUTHUECKOHN Juccolnanuu, nepuoandeckuil 3akon /1. . MenneneeBa, 3ak0H COXpaHEHUS! MACChl BELLIECTB, 3aKOH
COXpaHEHMs M IPEBpAILEHUs] YHEPIUU NMPU XMMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH A3bIK XUMHUH, MHUPOBO33PEHUECKUE 3HAHUS,
JIC)KAIME B OCHOBC IMOHUMAaHUA NPUYUHHOCTU U CUCTEMHOCTH XUMHUUYCCKUX SIBJICHI/Ifl, (baKTOJIOI‘I/I‘-ICCKI/Ie CBCACHUA O CBOfICTBaX, COCTaBE, MOJIYUCHUUN
1 0€30MacCHOM UCIOJIb30BAHUY BaKHEHIINX HEOPraHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM NeATETbHOCTH YeJI0BEKa;

C(bOpMI/IpOBaHHOCTI) YMGHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IMPU3HAKU HOHHTHfI, YCTaHaBJIMBATh UX B3aUMOCBA3b, HMCIIOJIB30BATh COOTBCTCTBYIOIIINEC
HOHATHS NIPU OMMCAHUM HEOPTaHUYECKUX BELIECTB U MX MPEBpPaLICHUH;

c(OPMHPOBAHHOCTh YMEHHH MCIOJIH30BATH XUMUUECKYIO CUMBOJIMKY JUIsI COCTaBJIeHUsI ()OPMYJT BEIIECTB U YPAaBHEHUH XUMHUECKUX PEAKIINH,
cucrematnueckyto HomeHknatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTAEIbHBIX HEOPIraHWYECKUX BEIECTB (YrapHblid ra3, yriaeKUcbli ra3, aMMHaK,
raméHasi U3BeCThb, HeTall€Hast U3BECTb, MUThEBAS COJA, TUPUT U IPYTHE);

c(OPMHUPOBAHHOCTb YMEHUH ONPEEIIATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B COEMHEHUSIX PA3INYHOTO COCTaBa, BUJ
XUMUYECKON CBSI3U (KOBAJCHTHAsl, MOHHAs, METAJUTMUECKasi, BOJOPOAHAS) B COCIMHEHUSX, TUIl KPUCTAIUIMYECKON PEHIETKH KOHKPETHOTO BEIleCTBa
(aToMHas1, MOJIEKYJIIpHAsl, MOHHAs!, METaJUIMYecKas), XapaKTep CpeJibl B BOJHBIX paCTBOPAaX HEOPraHWYECKUX COeIMHEHUH;



c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh MPUHA/UIEKHOCTh HEOPraHMUYECKUX BELIECTB 10 MX COCTaBY K ONpElelIEHHOMY Kiaccy/Tpymie
COEIMHEHUH (IIPOCThIE BEUIECTBA — METAJUIBI 1 HEMETAJLIbI, OKCH/IbI, OCHOBaHHMS, KUCIIOTHI, aM(OTEPHBIE THIPOKCHIBI, COJIHN);

c(OPMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CMbICI Nepuoaudeckoro 3akoHa /. M. MenjeneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U TIPOTHOCTHYECKYIO (PYHKIIUY;

c(OPMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB XMMMYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepuonnyeckoit
CHCTEMBI XUMHYECKHX 37ieMeHTOB J]. V1. MenneneeBa, UCTIONb3ysl OHATHS «S-, P-, d-2JI€KTPOHHBIE OpPOUTAINY, «IHEPTETHUECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH HM3MEHEHMs CBONCTB XMMHUECKUX 3JIEMEHTOB UM HMX COEIMHEHMH 1Mo mepuojam M rpynmnam [lepuoandeckoil cucTeMbl XUMHUYECKUX
anemenToB /1. 1. Menjeneena;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3IMUYHBIX KJIACcCOB,
MOJTBEPKIATh CYIIECTBOBAHNE T€HETHUECKOM CBS3M MEXKIYy HEOPraHMUECKUMH BEIIECTBAMHU C MTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOMIMX XUMUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHUSI KJIACCH(PHUIIMPOBATH XUMHUECKUE PEAKIMH 0 PA3IMYHBIM MPU3HAKAM (YHCIY U COCTaBY PEarupyrolIiX BEIIECTB,
Te10BOMY 3G (PEKTy peakluu, U3MEHEHHUIO CTENIEHEeH OKHCIICHHS JIEMEHTOB, 00paTUMOCTH PEaKLH, yYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTaBISTh ypaBHEHHMS PEAKIMN pPa3IMYHBIX TUIIOB, MOJHBIE M COKpAIIEHHBIE YpPaBHEHUs DPEAKLIUH HOHHOTO
00MEHa, YUUThIBasl yCIOBHS, IPU KOTOPBIX 3TU pPeaKLUN UIYT 10 KOHIa;

c(OPMUPOBAHHOCTh YMEHHH NPOBOJIUTH PEAKIMH, IOATBEPKIAIONINE KAYeCTBEHHBI COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUH pPACKPHIBATh CYIIHOCTb OKHCIIUTEIFHO-BOCCTAHOBUTENFHBIX PEAKIUil MOCPEICTBOM COCTABICHHS 3JIEKTPOHHOTO
OanaHca 3TUX PEAKIIMA;

c(OPMHPOBAHHOCTh yYMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTHM XHMMHUYECKOH pEaKIMU OT pa3UYHbIX (DAKTOPOB; XapakTep CMEIICHHs
XMMHUYECKOTO paBHOBECHS B 3aBUCMOCTH OT BHEIIHETo Bo3aeiicTus (npunuun Jle Hlatense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMHUYECKHE IMPOLECCHI, JIEXKAIIHEe B OCHOBE MPOMBIIUICHHOTO TOJYYEHHUS! CEpPHOW KHCIOTHI,
aMMMaKa, a Takxke chOpMUPOBAHHOCTH MPEICTABICHUH 00 OOIIMX HAYYHBIX IPUHIUIAX U HKOJOTHYECKUX MTPOOIEeMaxX XUMHUUECKOTO ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCT YMEHHMH NPOBOAMTH BBIYMCICHHUS C HCIOJIH30BAHWEM IIOHATUS «MaccoBasi IOl BELIECTBA B PacTBOPE», OOBEMHBIX
OTHOILIEHUH I'a30B IPU XMMUYECKHUX PeaKIUsIX, MacChl BelllecTBa WK 00bEMa ra30B M0 U3BECTHOMY KOJHMUYECTBY BEIIECTBA, MACCEe UM 00BEMY OJTHOTO
U3 YYacCTBYIOIIMX B PEAKIMHU BEIIECTB, TEIJIOBOTO () (eKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHUSI MACCHI BEIIECTB, MPEBPAIIECHUS U COXPAaHEHHUS
SHEPruy;

c(OPMHPOBAHHOCTh YMEHHH COONIOATh MpaBHJIa IMOJIb30BAHHUS XMMHUYECKOW TMOCYI0W M JabOpaTOPHBIM 000pYyJOBaHHEM, a TaKXkKe IMpaBHia
oOpallleHNs C BeIECTBAMU B COOTBETCTBHU C MHCTPYKLHUSAMH 110 BHIMOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCT YMEHHMU IUIAHUPOBATH M BBIMOJIHATh XMMUYECKHH OSKCIIEPHUMEHT (pa3lioKEHHE MEepOKCHIA BOJOPOJAa B IMPHCYTCTBUU
KaTaJln3aTopa, ONpeAeseHue Cpelbl PacTBOPOB BELIECTB C MOMOIIBI0 YHHBEPCAJIBHOIO MHJMKATOPA, BIMSHHUE PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh
XUMHUYECKON pPeaklnu, peakii HOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIK Ha CyIb(aT-, KapOOHAT- U XJIOPHI-aHHOHBI, HA KATHOH aMMOHHUS, PEIICHUE
HKCIEPUMEHTANbHBIX 3a/1a4 Mo TemMaMm «Metawwib» U «Hemeramnsl») B COOTBETCTBHM C IpaBUJIAMM TEXHUKH O€30MACHOCTU MpHU OOpallleHUuH ¢



BELIECTBAMU U JaOOpaTOpPHBIM OO0OpYNOBaHHMEM, IMPEACTABIATh pPE3yJbTaThl XHMHUYECKOIO JKCIIEpUMEHTa B (opMe 3aluch YpaBHEHUH
COOTBETCTBYIOIIUX PEeaKIUil U (OpMyITUPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTUYECKM AaHAIM3MPOBATH XMMHUYECKYIO HH(OpMAIMIO, IOJy4yaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa
MaccoBOM KOMMYHUKalMK, IHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUI COOJIOAATh MpaBHUJIa 3KOJOIMUYECKH 11eJIecO00pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B ILIEJAX
COXpAHEHHUs1 CBOETO 3J0POBbsl M OKPYXKAIOIIEH INPUPOJHOM Cpeabl, OCO3HABAaTh OIACHOCTb BO3JEHUCTBHS Ha JKUBBIE OpPraHU3MBI OIPEIEIEHHBIX
BeIlecTB, NoHuMas cMbicn nokazatens ITJK, moscHiaTe Ha mpuMepax cnocoObl YMEHBIIEHHMsS M MPEAOTBPAIICHUS UX BPEAHOTO BO3AECHUCTBUS Ha
OpraHM3M 4Y€JI0BEKa;

U1 00y4YarOLIMXCSl ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBBSI: YMEHHE MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAX MO3HAHUSA
BEILECTB U XUMUYECKUX SIBJICHUU;

JUISL CJICTIBIX M CJIA0OBHIAIIMX OOYYAIOIIMXCSA: YMEHHE HCIOJb30BaTh pelbeHO-TOUCUHYI0 cucTeMy oOo3Hauenuit JI. bpaiins mist 3amwcu
XUMHUYECKHUX (POPMYIL.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumeHnoBanue pa3zenos u TeM nporpaMMbl KonuuecTBo uacoB DneKTpoHHBIE (ITUPPOBLIC)
/T 00pazoBaTeNbHbBIE PECYPCHI
Bcero Kontponbenbeie |[Ipaktnuec P pecyp
paboThI KHe
paboTsl
Pasnen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XMMHH
1.1 o 3 buomroreka LIOK https://myschool.edu.ru/
[IpenmeT oprannyeckoit Xumuu. Teopusi CTpoeHus
opraHudeckux coenuuenuit A. M. bytieposa
Wrtoro no pazaeny 3
Pasnen 2. YrieBoaopoanbl
2.1 2 buomroreka LIOK https://myschool.edu.ru/
[IpenenbHbIe YIII€BOAOPOIBI — AJTKAHBI
2.2 HenpenenbHbie yriaeBOaOPOIbl: aJKEHBI, AJIKAJUEHBI, 6 1 bubmorexa
P — HOK https://myschool.edu.ru/
2.3 2 bu6mmoteka LIOK https://myschool.edu.ru/
ApOMaTHYECKUE YTIIEBOAOPOIbI
2 4 3 1 bubanoreka I{OK https://myschool.edu.ru/
[IpupogHbIE UCTOYHUKH YTIIEBOJIOPOIOB U HX
nepepadoTka
Wrtoro no pazaeny 13
Pasnen 3. Kuciiopoacoaep:kaniue oprannyecKue coeTuHeHust
3.1 Crinprar. Geron 3 bubmuoreka [1OK https://myschool.edu.ru/
3.2 Anbaeruasl. KapooHoBbie kucaoTsl. C0KHBIE 7 1 bubnnorexa
SbupEI HOK https://myschool.edu.ru/
33 Vreroms! 3 1 bubimoreka LOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne HaumeHnoBanue pa3zienoB v TeM NporpaMmabl KommmuectBo yacos DnekTpoHHBIE (ITUPPOBEIC)
n/n o0pa3oBaTeNbHbIE PECYPCHI
Bcero Kontponbsusie |[Ipaktuuec p beeyp
paboTsI KHe
paboThI
%l 13
TOTO 110 pa3eiy
Pasnen 4. A3oTcoaepxkamme OpraHudecKue coeIMHeHUus
b K https://myschool.edu.ru/
4.1 AMUHBI. AMUHOKHUCIIOTBI. benku 3 Homotexa HO SAIYSCA0OL eI
Wroro no 3
pazneny
Paspnen S. BoicokoMoJIeKy aIsIpHbIe COeIUHEHUS
bub OK https://myschool.edu.ru/
51 IMnacrmaccsr. Kayuyku. Bonokna 2 nomotexa I P SEI00LEALI
%l 2
TOTO 110 pa3eiy
2

OBILEE KOJIMYECTBO YACOB I10 TTIPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

Ne HaumenoBanue pa3zienoB U TeM IpOrpaMMbl KoanuectBo yacoB DnexTpoHHBIE (IIUPPOBLIC)
n/n Bcero Kontponbnsie | [IpakTnueckue 00pa3oBaTEILHKIC PECYPCEI
paboThI paboThI
Paznen 1.
Teopernyeckne 0OCHOBBI
XUMHUHU
1.1 . 3 bruommorexa LIOK https://myschool.edu.ru/
Crpoenue atomoB. [lepuoanueckuii 3akoH 1
[lepuoanueckas cucteMa XuMHYECKUX AieMeHToB Jl. U.
MeHaeneeBa
bro OK https://myschool.edu.ru/
1.2 Crtpoenue BemniecTBa. MHOrooOpasue BEIIeCTB 4 nomioteta I S./ySchooLedlliu
1.3 XUMHUUYECKUE peakuuu 6 1 1 bubanoreka
LIOK https://myschool.edu.ru/
Wrtoro no pazaeny 13
Pasned 2. Heoprannyeckasi xumust
2.1 MeTamie: 6 1 bubnuoreka
LIOK https://myschool.edu.ru/
2.2 HeMeTamin: 9 1 1 bubnuoreka
HOK https://myschool.edu.ru/
2.3 2 bruomorexa LIOK https://myschool.edu.ru/
CBs13b HEOPTAHMYECKUX U OPTaHUYECKHUX BEILECTB
" 17 bubimoreka
TOTO 1O pasaeny [{OK https://mysch
ool.edu.ru/
Pa3nena 3. XumMusa u ;KU3Hb
3.1 4 bubmuoreka [1OK https://myschool.edu.ru/

XUMUS U )KU3HD



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Ne HanmenoBanue pa3ienoB U TEM IPOrpaMMBbI KommuecTBo vacos OneKTpoHHBIE (IIUPPOBHIE)
n/n o0Opa3oBaTesbHbIE PECYPChI
Bcero Kontponbneie | [Ipaktuueckue p peeyp
paboThI paboTsI
4
Wrtoro no pazaeny
34 3



IIOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Tema ypoka

KonmuectBo yacos

Bcero

Kontposnbnbie
paboTHI

[IpakTnueck
ue paboThl

JlaTa
A3y4YECHUS

DNeKTpOHHBIE IIU(PPOBBIE
o0Opa3oBaTenbHbIE PECYPChHI

[IpenMeT opraHnYeCcKON XUMUH, €€ BOSHUKHOBEHHUE,
[pa3BUTHE U 3HAUYCHUE

bubamoreka [{OK https://myschool.edu.ru/
https://academy-
content.apkpro.ru/lesson/a9f3d191-5ele-4e24-
ac02-efb16fa49f6a

Teopus cTpoeHUsI OpraHUYECKUX COeMHEHU A. M.
byTiiepoBa, €€ OCHOBHBIE TTOJIOKEHHS

bubamoreka [{OK https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/c935a58c-ab0e-4¢59-

9dcf-20517ae4b52e

[IpencraBienue o Ki1accuukauy OpraHUIeCKUX
BeiiecTB. Homenkarypa (cucremaruueckas) u
TpUBHAJIbHBIE Ha3BaHUS OPraHUYECKUX BEIECTB

bubimoreka [1OK https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/726ee099-e1a9-410f-

b8be-b4cb589aeadl

AJIKaHbI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUN PsiJT

bubmmoreka [IOK https://myschool.edu.ru/
https://academy-

content.apkpro.ru/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02

MeTaH 1 3TaH — HpOCTGﬁH.IHG MNpEACTABUTCIIN AJIKAHOB

bubamoreka [{OK https://myschool.edu.ru/
https://academy-
content.apkpro.ru/lesson/258ddc06-ec23-473c-
b3d7-ed82fcaddd02

AJNKEHBI: COCTaB U CTPOCHHUC, CBOMCTBA

bubanoreka [{OK https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/4038171e-4158-4bd1-

ae98-18dc1¢fb9399

OTUIECH U IPOMUICH — MPOCTeiIne IpeICTaBUTeNN
QJIIKEHOB

bubimoreka [IOK https:/myschool.edu.ru/
https://lesson.edu.ru/04/10

[IpakTrueckas padorta Ne 1. «Ilomydenue sTuaeHa u
M3y4YEHUE Er0 CBOMCTBY

bubimoreka [1OK https:/myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/53¢d2379-2a45-43b1-

9f67-7ebcdaf03cel

Ankanuensl. byraauen-1,3 u metunOyraauen-1,3.

bubimoreka [1OK https://myschool.edu.ru/
https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://myschool.edu.ru/

No Tema ypoka KommuecTBO wacon Jata DneKTpOoHHBIC ITU(PPOBHIE
/I Bcero KOHTpOHBHLIC HpaKTI/I‘-IeCK N3YyUCHUA 06paSOBaTCJ'II>HBIe PECYPCHI
paboThI ue paboThl
[lonmyueHne CHHTETUYECKOIO KayuyKa U PE3UHBI
10 A . 6 1 bubanorexa [{OK https:/myschool.edu.ru/
JIKUHBI: COCTaB\‘JI/I OCOOCHHOCTH CTPOCHU, 5 5 httos://lesson.edu.ru/04/10
TOMOJIOTHYCCKUHN pSI,[[. AHGTI/IHCH — HpOCTeI/IH_II/H/I
[IPEACTAaBUTECIb aJIKUWHOB
11 B o 1 bubmnoreka IIOK https://myschool.edu.ru/
BIYHUCJICHUA 110 ypaBHeHI/IIO XHUMHUYCCKOHN peaKHI/II/I https://academ .
content.apkpro.ru/lesson/7dada027-8448-418f-
b416-fbaledd4ab6d
12 A 6 T 1 bubmmoteka LIOK https://myschool.edu.ru/
PCHBI: OCH30JI U TOJIYOJI. 1 OKCUYHOCTh apCHOB https://academy-
content.apkpro.ru/lesson/d86d7d00-d5b4-491d-
aded-c3ddal9feef4
13 1 https:/lesson.edu.ru/04/10
[ eHeTHUEeCKas CBI3b yYIriaeBo4OpOA0B, IMPUHAMJICKAIIHUX
K pa3J'II/I‘-IHBIM KJ1accaM
14 Il . o 1 bubmmoreka IIOK https://myschool.edu.ru/
PUPOAHBIC HCTOUYHHUKHU YTIJICBOAOPOAOB: IPUPOAHBIN ) hitps://lesson.edu.ru/04/10
ra3 ¥ MONyTHbIE HE(PTAHbIE ra3bl, HePTh U IPOAYKTHI €€
nepepaboTKu
15 1 . o 1 bubaroreka [{OK https://myschool.edu.ru/
pI/IpOI[HBIC NCTOYHUKN er'ICBOI[OpOI[OB. HpI/IpOI{HI)II/I ) https://lesson.edu.ru/04/10
ra3 ¥ MOnyTHbIE He(PTAHbIE Ta3bl, HePTh U IPOAYKTHI €€
repepadboTKH
16 K 6 v 1 1 bubimoreka [IOK https://myschool.edu.ru/
OHTPOJIbHAA paoo0Ta 110 pasAcily «YTJICBOAOPOIAbD) hitps://lesson.edu.ru/04/10
17 1 . 1 bubanoreka [{OK https://myschool.edu.ru/
peI[eJ'H)HI)IC OJHOATOMHBIC CHI/IpTI)I. MCTAHOJI U https://academ .
pTaHoj. BomopoaHas cBsi3b content.apkpro.ru/lesson/5439¢18b-7440-4b6f-
bf84-c04fa471694f
18 1 bubmmoreka [IOK https://myschool.edu.ru/

MHOT0aTOMHEIC CIIUPTHBI: STUJICHTJIMKOJIb U TJIMLHCPHUH

https://academy-
content.apkpro.ru/lesson/461aa9c8-c0ef-4827-



https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://myschool.edu.ru/
https://lesson.edu.ru/04/10
https://myschool.edu.ru/

/11

Tema ypoka

KomuuectBo uacoB

Bcero

KonTposnbHbie
paboThl

IIpaxkTueck
re paboThI

Jata
W3Yy4YCHUS

DNeKTpOHHBIE IIU(PPOBBIE
00pa3oBaTeNbHbBIC PECYPCHI

a8e5-d12a0bedc826

19

DeHOoI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U
XMMHUYECKHUE CBOICTBA, IPUMEHEHUE

bubimoreka [1OK https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/649883b8-7¢c5f-4f16-

896e-10a2278b08f1

20

Anpaeruapl: GOpMabICTHI U alleTalbIeTU . AIIETOH

bubmmoreka [IOK https://myschool.edu.ru/
https://academy-

content.apkpro.ru/lesson/8664b319-0ba3-4945-
b076-cb7ae5858b90

21

OIHOOCHOBHEIE MPeIeTbHbIC KAPOOHOBBIC KUCIOTHI:
MypaBbHHAS U YKCYCHAasI

bubamoreka [{OK https://myschool.edu.ru/

https://academy-

content.apkpro.ru/lesson/b4feaa04-3438-4b57-
a3ec-ba0f9fe63c0d

22

[IpakTruyeckas pabora Ne 2. «CBolicTBa pacTBOpa
YKCYCHOM KHCJIOTBD»

bubanoreka [{OK https://myschool.edu.ru/

https://academy-
content.apkpro.ru/lesson/9834d408-386d-444a-

8de3-7efba8H98cdb

23

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOThI, KaK
MMPECACTAaBUTCIN BBICIIINX Kap6OHOBBIX KHUCJIOT

buonmoreka [1OK https://myschool.edu.ru/
https://lesson.edu.ru/04/10

24

MbLTa KaK COJIH BBICIIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEHCTBUE

buonmoreka [1OK https://myschool.edu.ru/
https://lesson.edu.ru/04/10

25

CrnosxxHbie 3(Upbl Kak MPOU3BOJIHBIE KAPOOHOBBIX
KUCIOT. [ Maponu3 CloXHBIX 3()UpoB

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

https://academy-
content.apkpro.ru/lesson/71ac4312-a0d4-4945-

a0eb-1e59¢d514d9f

26

DKupbl: Tuiponan3, npuMeHeHue, Ouoorudyeckas posib
YKHPOB

bubmmoreka [{OK https://myschool.edu.ru/
https://academy-
content.apkpro.ru/lesson/71ac4312-a0d4-4945-

a0eb-1e59¢d5f4d9f

27

YTi1eBoIbl: cocTaB, Kinaccudukaus. Baxxuenme
[pe/ICTAaBUTENHN: TIII0K03a, PpyKTO3a, caxapo3a

bubimoreka [IOK https://myschool.edu.ru/
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://myschool.edu.ru/
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Ne Tema ypoka KonungecTBo yacos [ara DNeKTpOHHBIE IIU(PPOBBIE
/1 Bcero| Kounrponbubie |IIpakTtuyeck| U3YUCHUS 00pa3oBaTeIbHBIE PECYPChI
paboThI ue paboThl
28 Kpa KaK 1 bubnroreka
paxmail U LEeJUII0JI03a KaK MPUPOJIHBIE TOTUMEPHI hitps://lesson.edu.rw/04/10
https:/1 .edu.ru/04/1
29 KoHTposibHast paboTa 1o pasaeny 1 1 silllesson.edu.ru/02/10
«Kucnopoacoaepkaiiiye OpraHn4ecKue COeIUHEHUSD
30 A . 1 bubimoreka [1OK https://myschool.edu.ru/
MHWHBI: METUJIAaMUH U aHUJIWNH .
https://academy-
content.apkpro.ru/lesson/0c608a59-4¢69-4481 -
839¢-9205f201b73¢
31 1 bubimoreka [1OK https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OPraHUYECKUe httos://academ
ntips://academy-
COCAIMHEHUs, UX Ouonornyeckoe 3nayenue. [entumupl content.apkpro.ru/lesson/c2{2f3d7-43d1-4873-
ace0-78eca6009628
32 Be ki KAK TIDHDO 1 bubmmoreka [IOK https://myschool.edu.ru/
J1 PUPOIHBIE BBICOKOMOJIEKYIISIPHBIE https://academy-
COCIMHCHMA content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628
33 OCHOBHBIE 110 < 1 bubmmoreka [IOK https://myschool.edu.ru/
. HATHS XUMUH BBICOKOMOJICKYJISPHBIX https://lesson.edu.ru/04/10
COCINMHCHUU
34 OCHOBHBIC METOIEL K K 1 bubmmoreka [IOK https://myschool.edu.ru/
N AbI CHHTE3d BLICOKOMOJICKYIPHBIX https://lesson.edu.ru/04/10
COCIUHCHHUU. HHaCTMaCCBI, Kay4yKH, BOJIOKHA
34 2 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

11 KIIACC
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://myschool.edu.ru/
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
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https://lesson.edu.ru/04/10

Ne Tema ypoka KommyecTBo yacos Hara
/I Bcero [KonTponbnbie| IIpaktuyeckue U3yqdCHuA ONeKTPOHHbBIC LUPPOBEIC
paboThI paboThI 00pa3oBaTesIbHbIE PECYPCHI
1 he o A 95 b 1 bubnuorexa
MMHYECKHUM 3JIEMEHT. ATOM. DIJIEKTPOHHAsA KOH(UTYypalus [TOK https://myschool.edu.ru/
aTOMOB
2 I . I 1 bubimoreka
epuoanveckuil 3aKoH u [lepuoanueckas cucrema [TOK https://myschool.edu.ru/
xuMHueckux aemeHToB . . MenzeneeBa, ux cBs3b C https:/lesson.edu.ru/04/10
COBPEMEHHOM TEOPHUEN CTPOCHUSI AaTOMOB
3 3 e cHe . o 1 bubnnoreka
aKOHOMEPHOCTA H3MEHEHWA CBOHCTB XHMH'IECKHX LIOK https://myschool.edu.ru/
PJIEMEHTOB U UX COCIMHEHUH I10 TPYIIaM U NEPUOJAM. hitps://lesson.edu.ru/04/10
3HauYEeHME IEPUOANYECKOT0 3aKOHA U CUCTEMbI XMMUYECKUX
pnemenToB J[.M1. MenneneeBa B pa3BUTUHM HAYKU
4 C CHIC o X o & . 1 bubnunoteka
TPOCHHE BellleCTBa. XMMUECKas CBA3b, €€ BUJbL LIOK https://myschool.edu.ru/
MEXaHU3MbI 00pa30BaHMs KOBAJIGHTHOM CBs3U. BogopoaHas hitps://lesson.edu.ru/04/10
CBSI3b
5 B 9 C 1 bubimoreka
AJIEHTHOCTB. DJIIEKTPOOTPHULIATENBHOCTh. CTENEHb [TOK https://myschool.edu.ru/
OKHcIeHus. BellecTBa MOJIEKYISIPHOrO U HEMOJIEKYISIPHOTO https://lesson.edu.ru/04/10
CTPOEHUSA
6 I e o " e 1 bubnnoreka
OHSITUE O JTUCIEPCHBIX cUcTeMax. MICTUHHBIE U KOJUUIOUIHBIE LIOK https://myschool.edu.ru/
pacTBOpbl. MaccoBast 0Jisl BELECTBa B PaCTBOpE hitps://lesson.edu.ru/04/10
7 K b e 1 bubnuoreka
NacCH(UKaLHs 1 HOMEHKIIATYPa HEOPraHHIECKIX LIOK https://myschool.edu.ru/
COeMHEHUN. ['eHeTnYecKas CBsI3b HEOPraHMYECKUX BEILIECTB, hitps://lesson.edu.ru/04/10
pa3IMYHBIX KJIACCOB
8 1 bubnnorexa

Krnaccugukanus XaMHUECKUX Peakuii B HEOPraHUIECKOH U
OpraHMYECKON XUMUU. 3aKOH COXPAaHEHUS MacChl BELICCTB;

3aKOH COXPAHEHUS U IPEBPALLECHUS SJHEPTUU IIPU XUMUYECKUX

PCAKIUAX

LIOK https://myschool.edu.ru/
https://lesson.edu.ru/04/10
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[TpakTrdeckast padborta Ne 2. "PernieHne 3KCiepuMEHTaIbHBIX
3aga4 mo reme «Metauie"

Ne Tema ypoka KommyecTBo yacos Hara
/I Bcero [KonTponbnbie| IIpaktuyeckue U3yqdCHuA ONeKTPOHHbBIC LUPPOBEIC
paboThI paboThI 00pa3oBaTesIbHbIE PECYPCHI
9 1 bubnnorexa
Ckopocts peakmun. OOpaTUMBbIC peakui. XUMHYECKOES LTOK https://myschool.edu.ru/
paBHOBECHE
10 1 1 bubnmnoreka
[IpakTuueckas padora Ngv 1. «BnusiHue pa3nu4HbIX GaKTOPOB LTOK https://myschool.edu.ru/
Ha CKOPOCTh XUMHUYECKOU PEAKLIMI)
11 e} I 1 bubnmnoreka
JEKTpoauTHYECKas auccouuanus. [lonsatue o BoropogHoM LTOK https://myschool.edu.ru/
nokasatene (pH) pactBopa. Peakunu nonnoro ooMeHa. https://lesson.edu.ru/04/10
['uposin3 OpraHMvecKuX U HEOPraHMUYECKUX BEIECTB
12 0 I 6 1 Bubnuoreka
KHCIHTENbHO-BOCCTAHOBATENbHbIE peaki. IToustue o LIOK https://myschool.edu.ru/
RIIEKTPOJIN3E PACIIaBOB U paCTBOPOB COJIEH
13 1 1
KonTponbHas pabota no pasneny «Teopernyeckue OCHOBBI
XUMUN
14 M I . 1 bubnuoreka
eTajlibl, UX noJsioxkenue B Ilepuonnueckoit cucreme LIOK https://myschool.edu.ru/
xuMuueckux 3nemeHToB 1. Y. MenneneeBa u 0coOEHHOCTH hitps://lesson.edu.ru/04/10
cTpoeHus aroMoB. O0mue pusnueckre CBONCTBA METAJIOB
15 C 3 o . 1 bubanoTeka
PS:/MyScnool.edu.ru
IJIaBbI METAJLIOB. DJIECKTPOXUMHUUECKHUI PsiJl HANIPSKEHU N OK hitos://mvschool edu.ru/
METaJIOB
16 he o o ( o 1 bubnmnoreka
HMHYECKHE CBOHCTBA BAXKHEHILINX METAIIOB (HATpui, LTOK https://myschool.edu.ru/
KaJIuil, KaJIbLIM{, MarHui, amOMUHUN) U UX COEAMHEHUN
17 he o o 1 bubnmnoreka
PS:/MyScnool.edu.ru
MMUYECKHE CBOMCTBA XpOMa, ME/IU U UX COEIMHEHUM OK hitos://mvschool edu.ru/
18 . o 1 bubnuorexa
XUMHUECKUE CBOMCTBA LIMHKA, KEJI€3a U UX COCIMHEHUN LIOK https://myschool.edu.ru/
19 1 1 bubnmnoreka

LIOK https://myschool.edu.ru/
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Ne Tema ypoka KommyecTBo yacos Hara
n/m Bcero [KonTponbnbie| IIpaktuyeckue U3yqdCHuA ONeKTPOHHbBIC LUPPOBEIC
paboThI paboThI 00pa3oBaTesibHbIE PECYPCHI
20 H I o 1 bubnnorexa
€MEeTaJlIbl, UX MoJIokeHue B [lepuoguueckoii cucreme [TOK https://myschool.edu.ru/
XUMHUYeCKuX anemeHnToB [[. . MennaeneeBa n 0COOCHHOCTH https://lesson.edu.ru/04/10
CTPOEHHUS ATOMOB
21 ® o A 1 bubnuoreka
W3UYECKUE CBOMCTBA HEMETAIUIOB. AJIJTIOTPOIIHS [TOK https://myschool.edu.ru/
HEMETAIUIOB (Ha IIpUMEpe KUCII0poJa, cepsl, hocdopa u https://lesson.edu.ru/04/10
yriiepo/ia)
22 X o o 1 bubnnorexa
MMHYECKHE CBOMCTBA IAJIONEHOB, CEPbI U UX COCIMHEHUN [TOK https://myschool.edu.ru/
23 b e o o b CHU 1 bubnuoreka
MMHYECKHE CBOMCTBaA a30Ta, hocodpa v uX coeTMHEHU I [TOK https://myschool.edu.ru/
24 X o o 1 bubnnorexa
MMUYECKHE CBOMCTBA YIiiepoja, KpeMHUS U UX COSUHEHUN [TOK https://myschool.edu.ru/
25 I o it eMe o 1 bubnuoreka
PUMEHEHHE BaXKHEHUIIIUX HEMETANIOB U UX COCIMHEHUI [TOK https://myschool.edu.ru/
26 0606 o 1 bubnnorexa
OOILIEHUE U CUCTEMAaTU3alus 3HAHUM 110 TEME [TOK https://myschool.edu.ru/
«HeMmertannb. Beraucienus no ypaBHEHUSIM XUMHUYECKUX https://lesson.edu.ru/04/10
peaKuuid U TEPMOXUMHYECKUE PACUETHI
27 1 1 bubnuoTexa
[IpakTyeckas P§60Ta No 3.”«P61H6HI/IG AKCIIEPUMEHTATbHBIX [TOK https://myschool.edu.ru/
3aaa4d no treme "Hemeramasr"»
28 KoHTtponbHas padota mo temaM «MeTaiuie» u «HemeTramib 1 1
20 H H 1 bubnnorexa
€OPraHuYECKUE U OpraHnYeCcKue KuciaoTel. Heoprannueckue [TOK https://myschool.edu.ru/
1 OPraHMYECKUE OCHOBAHMUS
30 1 bubimoreka

AM(OTepHbIE HEOPTAHUYECKHE 1 OPTraHUYECKHE COCTUHEHUSI.
["'eHeTHUeCKas CBSI3b HEOPIAHUYECKUX M OPIraHUYECKUX
BEILIECTB

LIOK https://myschool.edu.ru/
https://lesson.edu.ru/04/10
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Ne Tema ypoka KommyecTBo yacos Hara
n/m Bcero [KonTponbnbie| IIpaktuyeckue U3yqdCHuA ONeKTPOHHbBIC LUPPOBEIC
paboThI paboThI 00pa3oBaTesibHbIE PECYPCHI
31 P 6 . 1 bubnuorexa
0J1b XMUMHU B (1 eCHe‘-IeHI/II/IV 9KOJIOrMY€CKOU, [TOK https://myschool.edu.ru/
PHEPTreTUYECKON 1 MUIIEBON 0€301aCHOCTH, Pa3BUTHH https://lesson.edu.ru/04/10
M€ TULITHBL
32 I 6 06 1 bu6nuorexa
pE€ACTABJICHUS 00 OOIUX HayLIHBIXvaI/IHI_II/IHaX [{OK hittps:/myschool.edu.ru/
[IPOMBIIIJIEHHOT'O MOIYyYECHHUS BaXKHEUIINX BEIICCTB
33 |y 1 Bubnroreka
CJIOBCK B MUPE BCIICCTB M MAaTCpUAIOB 1IOK https://myschool.edu.ru/
34 he 1 bubimoreka
VMU 3I0POBBC HCTOBCKA LIOK https://myschool.edu.ru/
34 2 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINWYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Xumusi, 10 knace/ Pymzuruc I'.E., ®enpaman @.I°., AkunonepHoe obmectBo «M3natensctBo «lIpocBemienne
* Xumusi, 11 knace/ Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3marensctBo «lIpocBenienne

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

-Xumusa(6a30BeIilypoBeHb). Peanuzanus oOpa3zoBanus: metoaudeckoe nocooue mis yuurens / Kasepuna A. A., [luuyruna I'.B.; mox pen.I'. B.
[Muuyrunoit. M.: ®I'BHY «HcTtutyT crpateruu pa3sutus oopazoBanus PAO», 2022.

-Paneuxuii A.M., I'opmikosa B.I1., Kpyrnukosa JI.H. Jlunakruueckuit matepuan no xumuu ais 1 0 - 1 1 kmaccoB: mocobue it yauress. — M.:
IIpocsemenue, 2004. — 144 c.

- Xomuenko M.I'. Pemenne 3amau no xumun. — M.: OO0 «3xparenscTtBo HoBas Bomnay, 2005. — 256¢.

- Xumus. MynbsTumenuiinoe yueOHoe nocooue HoBoro oopasua. — M.:3A0 Ilpocsemenne-MEJINA, 2005.

- «Enunas xomnekuus [Hudpossix O6pazoBarensHbix Pecypcosy

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru 'azera «Xumusi» u caidT Ui yuurens «5 umy Ha ypOK XUMHUID»

http://him.1september.ru Ennnas xomeknus L{OP: I[IpenmerHas koymekuus « XuMHEsD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHbIe SKcTiepuMeHThI: xuMus. Komnekuus Poccuiickoro o6meo0pa3zoBaTebHOTO
noprazua

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onuMimaia MKOJILHUKOB TI0 XHMHH

http://chem.rusolymp.ru Opranuueckast XuMusi: 3J1€KTPOHHBIA YUEOHUK AJIS1 CPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YICOHHK

http://www hemi.nsu.ru OTKpBITBIH KosIeK: XUMUSI

http://www.chemistry.ru JlucTaHIIMOHHAS OTUMITHA/IA [T0 XMMHHU: TEIEKOMMYHHKAIIMOHHBIN 00pa30BaTEIbHBIA TPOCKT



