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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOrpaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, H OCHOBHBIX TIOJIOKEHUH «CTpaTerudl pa3BUTHUS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeru 0OydYeHHsI, BOCTIUTAHUS U PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiel, cojepxkaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIIY)KUT
3aBEpIIAIONINM ATAllOM pPEaNTH3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, TPUCYIIUX IIEJIOCTHOH CHCTEME XHUMHUYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHMSI MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMudeckoe o0pazoBaHue 00ydarolUXcs Ha YPOBHE CPETHETO
o0miero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUEe U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHATIBHOM KU3HU OOLIECTBA, a TAKXKeE C Y4ETOM O0IIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBWIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HallpaBlieHa Ha peLIeHHE INI0OaNIbHbBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBBSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJTOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudeckasi XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HAaHMW U3 OOILIEH XMMMM) U OpraHn4deckol Xxumuu. GopMUPOBAHUE TAHHOW CHCTEMBbI 3HAHUMN
NP U3YYCHUH TMpeaMeTa o00ecleuyrnBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEr0 MHOTO000pasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHH, 3aKOHOB U TEOPUIA XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «OO0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuana U OO0YyCJIOBIIEHA HCTOPHYSCKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHWK Ha
OTIPENICTIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIEeCTBa
paccMaTpUBalOTCS HAa YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHnueckod XMMUHU TOJydaroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEPBOHAYATILHBIE
MIPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINH.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS TEOPETUUYECKUNW Marepuanl Hu
(haKTOJIOTHYECKNE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYecKass XUMUs» O0yJaIOIUMCS MPEIOCTABISIETCS BO3MOXXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIMIETEOPETHYECKUX M METOJOJOTHYECKUX TTO3UIIHH,
IIyO)Ke TOHATHh HCTOPUYECKOE HM3MEHEHHME (YHKIMKA 3TOr0 3aKoHa — OT oOoOmaromer 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUIX, UX CYIIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wum 11 KiaccoB aiieMEHTaMHM  COJACPKAHUS, HMEIOUIMMHU
KyJIbTYpOJIOTHYECKUA W TIPUKIAJAHOW XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHUMHUW C JPYrMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABATEIbHOW U
MPAKTUYECKOW JEATEeILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYECKUX MPHUIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBI3aHHBIX C XUMHECH,
KPUTHYECKH OCMBICIIMBaTh MH(MOPMAIIUIO U MPUMEHATHh €€ IS MOIMOJIHEHUS 3HAHWUN, pelieHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HAa (POPMHUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (PMIOCOPCKUX HACH, TaKUX Kak:
MaTepHuaabHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B murane perneHus 3ama4 BOCHHTAHUS, Pa3BUTHS W COIUAIM3ANNU OOYJArOIIMXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEPXKaHUS U TOCTPOEHUS
mpeaMeTa MmperycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX



0a30Boe 3HAUEHUE JUTSI PA3IMYHBIX BHJIOB JIESTEIBHOCTH: PELICHUs TPOoOIeM, MONCKa, aHaIn3a |
o0paboTku wuH(pOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs OMbITa TNPAKTHYECKON U
HCCIIEI0BATENILCKOM NeSITeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npenoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs, TaK U
HAa ypPOBHE cCpeaHero oOmero oOpa3oBaHUS, TPU ONPEACICHHH COACPIKATEIHbHOU
XapaKTepUCTUKH IeNiell H3ydeHHsl MpeaMeTa HalpaBlIeHHEM IePBOCTENICHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3Ha&Tcs (POpMHUpOBAaHME OCHOB XHMHUYECKOM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATEIHOCTH YEeNOBEKAa M Kak OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO MaHHOW TOYKE 3pPEHHUS TJIABHBIMHU IEISIMH M3Y4YEeHHUsS NpenMmera «XuMHs» Ha
6azoBom ypoBHe (10 —11 x1.) sBASIOTCS:
(dhopMupOBaHUE CUCTEMBbl XMMHUUYECKHX 3HAHUN KaK Ba)KHEWIIEH COCTaBJISAIONIEH €CTeCTBEHHO-
HAyYHOW KAapTHHBI MHpA, B OCHOBE KOTOPOW JIeKAT KIIFOYEBHIC MOHATHS, (yHIaMEHTaJIbHBIE
3aKOHBI W TEOPUU XUMHH, OCBOCHHE S3bIKa HAyKHW, YCBOCHHE W TIOHMMAaHWE CYITHOCTH
JTOCTYIHBIX 0000IIEeHHI MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C HWCTOpHEH WX
Pa3BUTHS U CTAHOBJICHUS;
dbopMupoBaHHE W pa3BUTHE TMPEICTABICHUI O HAYYHBIX METOJAX ITO3HAHHUS BEIIECTB U
XAMUYECKAX PEaKIni, HEOOXOJWMBIX Uil MPUOOPETEHUST YMEHHH OPHEHTHPOBATHCS B MHpE
BEIIECTB M XHUMHUYECKHX SIBJICHHW, HWMEIOIIUX MECTO B TIPUPOJAE, B TMPAKTHYECKOW U
MMOBCEIHEBHOMN JKU3HH;
pa3sBUTHE YMEHUH M CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHMEM U OOBSICHEHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€301acHOTO OOpaIIeHHs C BEIIECTBAMMU.

Hapsny c 3tumMm, coaepxkarenbHas XapakTepUCTUKa LeJIed U 3a/1a4 U3y4eHUs IpeaMeTa B
IIporpamMMme 1Mo XMMHHU YyTOUYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B cHUCTeMe cpeaHero oouiero oOpazoBanus. CerojHss B NPENOJAaBAHUU XUMUU B OoJbIIeH
CTENIEHU OTHAETCA NPEANOYTEHUE IPAKTUYECKOH KOMIIOHEHTE CoJepXkaHus oOydeHus,
OPUEHTUPOBAHHONM Ha MOAIOTOBKY BBIIYCKHUKAa 0O0IIe00pa3oBaTeIbHON  OpraHu3aluy,
BJIQJICIOIIEr0 HE HAOOpOM 3HaHMM, a (PyHKUMOHAIBHONH IPaMOTHOCTBIO, TO €CTh CHOCOOAMU U
YMEHUSMHU aKTHUBHOT'O IOJIYYEHHs 3HAHUM U NPUMEHEHUS UX B PEAJbHOM KU3HM JUIsl peIeHUs
IIPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM pM uH3ydeHMM @peaMera «XUMHs» JIOMHHUpPYIOIIEe 3HaueHHUe
IpUOOPETAIOT TAKKUE LENIU U 3a/1a4H, KaK:

ajanTauus oOyyaromuxcs K  YCIOBMSM — JUHAMUYHO  pa3BUBAIOLIETOoCs  MHUPA,
(dbopMuUpOBaHME MHTEIUIEKTYaJlbHO Pa3BUTON JIMYHOCTH, TOTOBOM K €aMOOOpa30OBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEJIBHOMY HPUHATHIO TIPAMOTHBIX PpEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIS PA3IMYHBIX BUAOB JEATEILHOCTH: peLIeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JEeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIIMHA YKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUUECKUX MPOLECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOIHYIO Cpeny;



pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITEbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSAMH, UCTIOIB30BaTh COBPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpIKAHUS;

(dbopMupoBaHHE U PA3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOJIIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyYarommxcs yOSKIEHHOCTH B TyMaHHUCTUYECKOHW HAIpPaBICHHOCTH
XUMHHM, €€ BaXHOM pOJIM B  pElIeHUH TIJI00AJIbHBIX MNpoOJieM  PaIMOHAIBHOIO
MIPUPOJIOTIONIF30BAHNS, TOMOJHEHHUST JHEPreTUYECKUX PECYpPCOB W COXPAHEHHUs MPHUPOTHOTO
paBHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0OPOBBIO, @ TAK)KE MPHOOPETEHUS OMBITA MCIIOJIF30BAHMS MOJYYCHHBIX 3HAHUHA JUTS TIPUHSATHS
TPaMOTHBIX PEIICHUH B CUTYAIUSX, CBA3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MpeaIMEeTHOH o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9nciio 4acoB, OTBEACHHBIX JJIST M3YUEHUS XHMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Hexmento), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4YeCKONH XUMUM

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B TMOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpyKTypHBIE (GOPMYIBl OPraHMYECKUX BeHIeCTB. ['OMoorus,
n3oMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BeulectB.  HomeHkiartypa
OPraHWYECKUX COCAMHEHUN (cUcTeMaTH4ecKas)) W TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCnepUMEHTAIbHBIE METObl U3YUYECHUsI BEIIECTB M WX MPEBpAICHUIN: O3HAKOMJICHUE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OPraHWYECKUX BEIIECTB, HAOMIOJEHUE W ONMHCaHWE JCMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPY HArpeBaHUM (IUIaBJIEHHEe, OOYTITMBAHKE U TOPECHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPEJICTAaBUTENN aJIKaHOB: (pu3Mueckre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpeHUs ), HaX0XkK/IeHUE B IPUPO/IE, MOTyYeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTWIEH U MPOMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKhe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlMN, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMmepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI IPECTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (pU3nuecKkre 1 XUMUYECKUEe CBOWCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIeHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHE U TpPUMEHEHue. 1omyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM KjaccaMm.

[Ipupoanbie UCTOUHUKU YTIIeBOJOpoa0B. [IpupoaHbIii ra3 U NomyTHbIe He(TAHbBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TEperoHka, KpeKUHT
(TepMuYeckuii, KaTadTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOAYKTHI €ro epepadoTKH.

DKCHepUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M WX MPEBPALICHUIN: O3HAKOMJIEHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, IMPOBEACHUE MPAKTUYECKON pPaOOTHI:
MOJIYy4YeHHUE ITUIICHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOJTYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHeie CBs3M MEXAy MOJIEKyJIaMH ciupToB. JleiicTBHEe MeTaHOJa B 3TaHOJa
Ha OpPraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKONb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XAMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIETOYHBIMI METAJIaMH, Ka4eCTBEHHAs pEaKIlHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
ATHIICHTITUKOJISL.

@deHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEaKIMM OKHCICHUS W BOCCTAHOBJICHWS, KAueCTBEHHBIC PEaKIIHH),
TIOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u TpuMeHeHue. CTeapuHOBasi W OJIEMHOBas KHCIOTHI Kak
MPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne xxupoB. buosiorndeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJIEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBolicTBa (B3ammMojeicTtBue ¢ ruapokcuaom Mmemu(ll), okuciaeHme aMMHMadHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
pUMeHeHue, ouonoruueckas poib. otocunte3. pykro3a Kak U30Mep IIIIOKO3BL.

Kpaxman u nemionosa kak npupoansie noaumepbl. CTpoeHue Kpaxmaia U LEJUTI0I03bI.
Ou3nyecKkue U XUMUYECKHE CBOMCTBA Kpaxmaina (THIpOoJIu3, KaYeCTBEHHAS PEaKIUsl C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M HMX MPEBpalICHUIi: MpPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE dTaHoja okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelicTBue rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHauYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEJIEHUE MPAKTHUECKONW pabOTHI: CBOWCTBA pacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMH MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcozeprkalye OpraHn4ecKue CoeANHEHHMS.

AMUHOKUCIOTBI Kak aM(OTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak NpHpoOJHBIE BBICOKOMOJEKYISApHBIE coeauHeHus. [lepBuuHasi, BTOpHYHAS U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOIHU3, ICHATYypalus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKCIepUMEHTAJIBHBIE METOJIbl M3YUEHUS BEIIECTB M WX IPEBPALICHUI: HAOMIOJEHUE U
ONHCaHHWE JEMOHCTPALMOHHBIX ONBITOB: JCHATypalusi OENKOB IpPH HarpeBaHWM, ILIBETHBIC
peakiuu OEIKOB.

BricokomoiieKkyJisipHbIe COeIMHEeHH s

OCHOBHbBIE TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COEIMHEHUHN — MOJIMMEPHU3aLUs U MOJIUKOHICHCALINSL.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l NMpHU M3ydyeHHUU opraHuyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HUCIOJIb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OOuiue ecTecTBEHHO-HAay4YHbIE MOHSATHUS: SBJIEHHE, HAYYHBIM (akT, TUIoTe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHbD,
BEIIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BEIMUYMHBI U €IUHUIIBI
WX U3MEpPEHUs.

buonorus: knetka, opranusMm, Owocdepa, oOMEH BemeCTB B OopraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBa (OCJIKH, YTIIEBOIbI, )KUPBI, (EPMEHTHI).

I'eorpadust: MuHEpabl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOMAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MATEPHUAaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEI 110 XMMMN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
porpaMM CpeAHero oOmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOCHMSI mpeaMera «XHMHs» Ha YpPOBHE CpelHero ooOimero oOpa3oBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YYEHUIO;

L[eJIeHANpaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMHU, MPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHUMHYECKOIO
o0pazoBaHUs;

HaJIM4YME MPAaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIHOCOOHOCTM CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IIaHbI.

JIMYHOCTHBIE pE3yJabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M  BOCHMTATENIBHOW JEATENbHOCTH B COOTBETCTBUM C T'YMAHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOTro
IPaXJaHCKOro oOOIIecTBa, NPUHATHIMM B OOILIECTBE HOPMaMU U IMpPaBUJIaMU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxxIaHCKOro BOCIIMTAHUSA .

0CO3HaHMs 00YYaIOUIMMHCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKEeHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JIaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U NM03HABATEIbHbBIX 3371a4, BHIIOJTHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH €ATEIbHOCTH;

2) NaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHSI HAyKH €CTh Pe3yNbTaT JUIMTENbHBIX HaONIOJCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca M TIO3HABATEIBHBIX MOTHBOB B TMIOJYYCHHH M TIOCIEIYIOIIEM aHalIH3e
nH(OpMAIUU O IEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHUS;

CIOCOOHOCTH OILIGHMBATh CHUTYallMH, CBS3aHHbIE C XWMUYECKUMHU SIBICHUSAMHU, U
NPUHAMATh OCO3HAHHBIC PELICHHs, OPHEHTHUPYSICh Ha MOPAIBbHO-HPAaBCTBEHHBIE HOPMBI H
LEHHOCTH;

TOTOBHOCTH OILIGHMBATh CBOE MOBEICHHE M MOCTYIKH CBOMX TOBApUIICH C MO3UIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIICACTBUIN ITUX MOCTYIKOB;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHMs LIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpasza >KHU3HHM, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PM3UIECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOo/IeHns TpaBmJl 0€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJOBOH JEATEIHHOCTH;

MOHWMAaHUS [EHHOCTH TPaBUJI WHAMBHUIYAIILHOTO W KOJUIGKTUBHOTO 0€30IMacHOTO
MIOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTFOJICH;

OCO3HAHMS TOCIEACTBUI W HENPUSATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOICHHS AIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEILCKON  JIESTETHHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

UMHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpo(eccHil pa3lnyHOro pojia, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUHU;

YBaXXEHUSA K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOil 1S TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieil mpodeccu U peaau3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM, BIUSHHS SKOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

aKTUBHOTO HENpPUATUS JNEMCTBUM, MPUHOCALIMX BpEA OKpYXKaroledl MpupoJIHOU cpene,
YMEHHUSI TPOTHO3UPOBATh HEOJIAroNpHUsATHbIE SKOJOTHYECKUE MOCIEACTBUS NMpeapUHUMAEMbIX
JNEUCTBUN U NPEAOTBPAIATh UX;

HQJINYMS PA3BUTOTO SKOJIOTUYECKOTO MBIIUIEHUS,, JKOJIOTHYECKOH KyJIbTYpbI, ONbITa
JEeATeNbHOCTH  SKOJIOTUYECKON  HAalpaBJIEHHOCTH, YMEHHUS pPYKOBOJCTBOBaTbCS HMHU B
M03HABATEIbHOM, KOMMYHUKAaTUBHON U COILIMAIbHON MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI 0 MO3HAHMS:

C(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM NMPaKTHUKH;



MOHMMAaHUS CHeUU(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHaIBbHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO MIPEICTaBICHUS 00 OKpYKaIOLIEM
MHpE KaKk O €JUHCTBE IPUPOAbI M YEIOBEKA, B NO3HAHUM IMPUPOAHBIX 3aKOHOMEPHOCTEN U
pereHnn mpoodaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOW POJIM B CO3/aHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH IJ100abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00ecTieYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YiieHa
o0l11ecTBa;

€CTECTBEHHO-HAYYHONM TI'PaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIS
aHaJin3a U OOBACHEHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHbBIE 3aK/IIOUEHNS Ha OCHOBE HAyYHBIX (JaKTOB U MMEIOIIMNXCS TaHHBIX
C LIEJIBIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHus TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON eI TeNbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OO0pa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEILHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexxTpeMeTHbIE) OOIIeHayYHbIE TIOHATHUS, OTPAKAIONTHE 1IEJIOCTHOCTh HAYyYHON KapTUHBI MUpa
U crnerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIECC, CHUCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOIIOICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTtuBHble), obecreynBaroniue QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOy4arolIMXCS  KCMOJb30BaTh  OCBOCHHBIE  MEXKIUCIHILTUHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B TO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSAMMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTrHYeCKHUE eCTBUS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh W aKTyallU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeneNsaTh LeNd JeATEeIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUM WX JAOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



UCIOJBb30BaTh MPH OCBOCHHHM 3HAHWHA NPUEMBI JOTMUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aHMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOLINE MOHATHUS JJIs1 00BSICHEHHSI OTJICJIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMUYCCKUX PEaKIIN;

yCTaHABIIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOWTH JIOTUYECKHE PACCY)KICHHsI (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B PAaCCMATPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IMPOIECCe MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJHMYECKHE (3HAKOBBIC)
MO/JIENH, TIPE0OpPa30BBIBATH MOJICITLHBIE TPE/ICTABICHUS — XUMHYECKH 3HAK (CHMBOJI) 2JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XUMHUECKOW peakuu — TPU pPEHICHHH YYeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33/1a4, NMPUMEHSATh Ha3BAaHHBIE MOJEIHHBIC TPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUSCKUX PEAKITUH.

2) 6a3oBbIe HCCIEN0BaTEIbCKHE IeiiCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIINH;

dbopMynHpoBaTh TENM W 3aJadd  HCCICIOBAHWS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHHS M OCHOBHI
st POPMUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKICHH;

BIIAJIETh HABBIKAMH CAMOCTOSITEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBENCHHS YUYCHUYECKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/ATh 32 XOJOM IpOIecca, CaMOCTOSTEFHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OopMyIHpoBaTh OOOOLIEHUS U BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOM JESTEIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY MOMCKY METOJOB pEIICHUS
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XHUMHYECKOIO COJepXaHHus, CHpaBOYHbe Mocobus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh HMH(MOPMALIMIO PA3IUYHBIX BUAOB M (OPM TMPEICTABICHUS, KPUTUUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMPH TMOUCKE U O0TOOpe
uHpopmMalny, He0OXOAUMOH /7Sl BBITIOTHEHUSI YYEOHBIX 3a/1a4 ONPEIeAEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeIcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KAaueCTBE CpPEACTBA NpH paboTe C XUMUYECKOU
uHpopmaluen: TPUMEHATh MEXIMpeAMETHbIe ((U3MYEeCKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, a00peBHATYpPhI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEl Pe3yabTaTOB IO3HABATEJILHON JESATENBHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
JKCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTro MpoekTa U (HOpMYyIMpPOBATH BBIBOJBI 1O PE3yJbTaTaM IMPOBENEHHBIX
WCCIICIOBAHUH ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHHS 1 0OMEHAa MHEHHUSIMHU.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBISATh CBOIO [MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HEO0OXOJMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AJITOPUTM JICHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M HCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hPeKTUBHBINA cIOcO0 MX pelIeHUs ¢ YUETOM IOJIyYE€HHUsI HOBBIX 3HAHUHN O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISAITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAINW3a U
CaMOOLIEHKHU.

MHNPEIMETHBIE PE3YJIBTATbBI
10 KJTIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudyeckas XUMHUsD OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (HOPMUPOBAHUU
MBIILJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHus MPaKTUYEeCKUX 3a7ad M DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JI€MEHT, aTOM, JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKyJa, BaJICHTHOCTH,
AIIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJIOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKAILUE COCTUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUU; MHPOBO33PEHUECKHE 3HAHHS, JIeKallHMe B OCHOBE MOHHMMAaHUs
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTMYECKUEe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH eATeIbHOCTH YeJIOBEKa,

chOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKY MOHSATHH, yCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PYU OITUCAHUU COCTAaBa, CTPOEHUS U
MpeBpalICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HCMOIB30BATh XUMHUECKYI0 CHUMBOJHUKY JJISi COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKIUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHUX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIUBAThH MPUHAIICKHOCTh H3yYCHHBIX OPraHUYeCKIX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIME COCAMHEHHUS, BBICOKOMOJIECKYJSPHBIC



COCJMHEHUs), JAaBaTh MM Has3BaHHMA 1O cucremarndeckoid Homenkiarype (IUPAC), a takxe
IIPUBOJIUTh TPUBUAJIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (3TUJIEH, MPOIMIIEH,
alleTUICH, STHJICHIJHMKOJb, TIHLUEPUH, (eHod, (GopManbAeru, ameTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEApPUHOBAsi KUCIOTA, III0K03a, (ppyKTO3a,
Kpaxmaj, LIeJUI0JI03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

C(OPMHUPOBAHHOCTh YMEHHUSI NMPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. ByrnepoBa st 00bsSICHEHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHME, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHUYECKUX BEIIECTB
(MeTaH, 9TaH, ASTWIEH, MNPOMWICH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJIeru]l, MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIl0j03a, aMMHOYKCYCHAas KHCIO0Ta), WJUIIOCTPUPOBAThH
FeHETUYECKYIO CBSI3b MEXKJYy HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX pEaKLUUl ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTb, MPUPOMHBIA Ta3, Yroip), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOIYKTOB MEepepadbOTKH;

chOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Macchbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hOopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XMMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJIHATE XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIEeCTB MPU HArpeBaHUH, MOJIYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMU OPraHMYECKUX BEILIECTB, JeHATypauus OElKOB THpu
HarpeBaHUH, [[BETHbIC PEAKIUU OEITKOB) B COOTBETCTBUU C MpPaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEICTABISTh PE3YIbTATHI
XMMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX peakUuil u
(GbopMynHUpOBaTh BBIBOABI HA OCHOBE 3THX PE3yJbTaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopMaruu, IHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COOMIOAATh MpaBHJa SKOJOTHYECKH I1eJIecoo0pa3HOro
NOBEJICHUsT B OBITY M TPYJOBOH [EATENbHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpY’KaIolllel MPUPOIHON Cpenbl, OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
ONpEAENEHHBIX OpPraHUYECKUX BEUIECTB, NMOHMMAas cMbici mnokaszarens [I/IK, moscHaTs Ha
IpUMepax CIocoObl YMEHBIIECHUS U MPEAOTBPALICHUS UX BPEAHOTO BO3JIEHCTBHS HAa OpraHU3M
YEJI0BEKA;



JUIsL OOYyYalOIIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA00BUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dHO-
TOUEUHYI0 cucteMy obOo3nadenuit JI. bBpaitng mig  3anucn  xummuueckux — opmyi.



<

AN NI NERN

Ilnan padbomot c ooapennvimu demovmu
HpOBeI[eHI/Ie TECT MCTOIOHK, TGCTOB-OHpOCHI/IKOB, TpeHI/IHFOB, JIUArHOCTHUK II0 BBIABICHHUIO

CTENEHU OJAPEHHOCTH, YPOBHS Pa3BUTHS MHTEIIEKTYaIbHBIX BO3MOKHOCTEN yJaIlIUXCst
Obecnieuenne wHAMBUAyanu3anuu, auddepeHunanyuu y4eOHOW HArpy3Kd ydYalIuxcsi B
3aBHCHMOCTH OT YPOBHSI Pa3BUTH UX MMO3HABATEIBHOM c(pepbl, MBICTUTEIHHBIX IPOIIECCOB.
VYyacTue MKOJIBHUKOB B IIPEAMETHON IIKOJIBHON U PaliOHHOM OJIMMITAAJIE, KOHKYpCaxX
Opranu3zanys KOHCY/IbTAlUN, JOTIOJHUTEIbHBIX 3aHSITHH JUIsI MOTUBUPOBAHHBIX YUalllUXCS
TecroBble 3ananus B popme EI'D

[Tocemienne ypoKOB yuuTeNeH-NPEeIMETHUKOB C LIENbIO BBISIBICHUS MIPUEMOB Pa3HOYPOBHEBOTO
o0OyueHus Ha ypoKax

Ilnan pabomul ¢ HeycnesaOwumu 0emomu
HpOBG}IGHI/IG BXOJHOT'O KOHTPOJIBHOTO CpE3a 3HAHUI ydJamuxcs Kiiacca 1m0 OCHOBHBIM pasjciiaM

y4eOHOTO MaTepuaia MpeablayluX JeT O0ydeHHs.

a) Onpenenenue HakKTHIECKOTO YPOBHS 3HAHUH JECTEH.

0) BrisiBneHue B 3HaHUSX YIEHUKOB MPOOETIOB, KOTOPbIE TPEOYIOT JIUKBUJAIINH.

YcTaHoBlIeHHE NMPUYHMH OTCTAaBaHUS CJIa00YCIEBAIOMIMX YYallluXcsl yepe3 Oecelbl ¢ KIACCHBIM
PYKOBOJIUTENIEM, POAUTEISIMH U, 00s3aTeNIbHO, B X0JIe Oece/ibl C CaMUM PEOEHKOM.
JIukBUIMPOBATH MPOOENbl B 3HAHUSX, BBIABICHHBIE B XOJI¢ KOHTPOJIBHBIX paboT, MOCie 4Yero
MPOBECTH MOBTOPHBIN KOHTPOJIb 3HAHUH.

Hcnonb3ys auddepeHunpoBaHHbI MOAX0A MPH OpPraHU3allid CaMOCTOSITENIbHOM paboThl Ha
ypOKe, BKIII0YaTh MOCUJIbHBIEC HHAWBHIyalIbHbIE 3aJaHHs CIa00yCIEeBAIOIIEMY YUCHHKY.
Hcnonp30BaTh Ha ypoKax pa3IMdHbIC BUABI OMpoca (YCTHBIM, MUChbMEHHBIN, HHIUBUIYAJIbHBINA U
Ip.) Ansi OObEKTUBHOCTU pe3ysbTaTa.

PerynsipHo M cucreMaTH4ecKH ONpALINBaTh, aHANM3UPYS U (UKCUPYS YCBOEHHUE JIE€ThbMU
MaTepuaja CBOEBPEMEHHO, He JI0IYCKas HaKOIJICHUsI MPO0OeIoB B 3HAHUSIX

[TocTaBUTH B MI3BECTHOCTH HEMOCPEACTBEHHO POJUTENICH YUeHHKA O HU3KOM YCIIEBAaEMOCTH, €CIIH
HaOJI0JaeTCsl HU3Kas yCIIeBaeMOCTb.

[IpoBoUTH OTOTHUTENbHBIE (MHAUBUIya IbHbIC) 3aHATHUS AJIs CI1a00YCIEeBAIOIIHX.

YuuTh feTeil HaBbIKaM CaMOCTOSITENILHOM paboOThI



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPTraHNYECKUX COeTMHEHUH A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyectBo yacos
Ne Mara DJIeKTpOHHbIe HH(ppoBbIE
Tema ypoka Konrtpoasn | IIpakTuyec
n/n Bcero H3y4eHHusi  oOpa3zoBaTe/ibHbIE pecypchl
ble padoThl | KHe padoThl
41 Tb
1 HHszaﬁTsniflfnquKoﬁ XUMHH, €€ 1 bubmmorexa LIOK
el P ’ https://m.edsoo.ru/7f41837c
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHHE
5 Teopus cTpoeHHsI OpraHM4YEeCKUX COETUHEHHUH A. 1 bubnnorexa [JOK
M. BytiiepoBa, €€ OCHOBHBIC TIOJIOKEHHS https://m.edsoo.ru/7f41837c
IT
| oo et oo |
HIECTE. P https://m.edsoo.ru/7f41837c
TPUBHUAJIbHbIE HA3BAaHUS OPTAHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubmuorexa [JOK
TOMOJIOTHYECKHUH PsT https://m.edsoo.ru/7f41837c
5 MertaH u 3TaH — ONPOCTEUIINE TPEACTABUTEIHN 1 bubmuorexa [JOK
aJIKaHOB https://m.edsoo.ru/7f41837c
bub OK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 hgp:j;:;:;iilru 17§41837¢
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1 bubnuoreka [JOK
MIPEJICTaBUTENN AIKEHOB https://m.edsoo.ru/7f41837c
[Ipaktuueckas pabota Ne 1. «Ilomydenue sTunena bubnnorexa [JOK
8 . 1 1
1 M3YYCHHE €0 CBOHUCTBY» https://m.edsoo.ru/7f41837c
9 Ankaauensl. byraguen-1,3 u metminOyraauen-1,3. 1 bu6mmoreka [JOK
[MTonyueHre CHHTETUYECKOTO KaydyKa U Pe3UHBI https://m.edsoo.ru/7f41837c
10| rowononseecatt put Aueranen - mpooretunt | 1 Bumiorexa LIOK
AL P https://m.edsoo.ru/7f41837¢c
IIPEICTaBUTEND aJIKUHOB
11 Boluncnenus 1o ypaBHEHHUIO XUMHYECKOU 1 bubnuorexa [IOK
peakuuu https://m.edsoo.ru/7f41837c



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

bubmuoreka [JOK

12 ApeHsbl: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh apeHOB htts://m.eds0o.ru/7f41837¢
I'eneTnyeckas CBs3b yrieBoaOpPOIOB, bubmuoreka [IOK
13
NPUHAUISKAIINX K PA3IMYHBIM Kilaccam https://m.edsoo.ru/7f41837c
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:
14 HIE)H;O;HHIZ ra3 u HonyTIZIF,Ie He(Ill)TI;HI[I)Ie rasbl Brbmiorexa LIOK
) ’ https://m.edsoo.ru/7f41837¢c
He(Th U POAYKTHI €€ TiepepaboTKu
[IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB:
15 n;)H;)oI?HHﬁ ra3 u nonyTI}{’;e He(Ill)TiHJ:Ie rasbl Brbmiorexa LIOK
) ’ https://m.edsoo.ru/7f41837¢c
He(Th ¥ MPOAYKTHI €€ epepadoTKH
bu6mmoreka [{OK
16 KonrpoabsHnas padora Nel «Yraesozopoasp» https://m.edsoo.ru/7f41837¢
17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI U bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
sTaHoJ. Bomopoanas cBs3b
18 MHOroaTroMHbI€ CIUPTHI: STUJICHTIIUKOJIb U bubmuorexa [JOK
TITHIEPUH https://m.edsoo.ru/7f41837c
19 ®deHoJT: CTpOCHUE MOJICKYITBI, (PU3UIECKUE U bubmuorexa [JOK
XHUMUYECKHE CBOMCTBA, MPUMEHEHHE https://m.edsoo.ru/7f41837c
20 Anbaerunipl: GopMabACTH U alleTAIbICT U, bu6mmoreka [JOK
Aneron https://m.edsoo.ru/7f41837c
OHOOCHOBHBIE TIPEICIIbHBIE KAPOOHOBBIE bu6mmoreka [JOK
21
KHCJIOTBI: MypaBbUHAS U YKCYCHas https://m.edsoo.ru/7f41837c
29 [IpakTuueckas paborta Ne 2. «CBolicTBa pacTBopa bubnnoreka [JOK
YKCYCHOM KHCIIOTBD» https://m.edsoo.ru/7f41837c
93 CreapuHOBast U OJIEMHOBAsI KUCIIOTHI, KaK bubnunoreka [JOK
MPEACTABUTENN BBICIIUX KAPOOHOBBIX KUCIIOT https://m.edsoo.ru/7f41837c
24 MBpl11a KaKk COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX bubnunoreka [JOK
Morolee JieiicTBre https://m.edsoo.ru/7f41837c
95 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX bubnmoreka [JOK

KHCJIOT. FI/I,Z[pOJ'II/B CJIOXKHBIX B(I)I/IPOB

https://m.edsoo.ru/7f41837¢c



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

26 XKupsl: runpoaus, npuMeHeHue, OnoJiornyecKas 1 bubmuoreka [IOK
POJIb JKUPOB https://m.edsoo.ru/7f41837c
YrneBojpl: cocras, knaccuduramnus. Baxneiine bubnmoreka [JOK
27 1
NPEICTaBUTEIIN: TIF0K03a, PpyKTO3a, caxapo3a https://m.edsoo.ru/7f41837c
28 Kpaxmai u 11emirono3a Kak IprupoIHbIe TTOJTUMEPhI 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
KoutpoJabHnas pa6ora Ne2
29 «Kncioponcon&mamue opraHuyeckKue 1 Bubnuotexa LIOK
https://m.edsoo.ru/7f41837c
COeTUHEHUSD»
. bubmmoreka [{OK
30 AMMTHET: METHTAMIH 11 AR 1 https://m.edsoo.ru/7f41837c
AMUHOKHUCIIOTHI KaK aM(pOTEepPHBIC OPraHUIECKUE
31 COEIMHEHNS, UX 6I/IOJ'IOI$I‘—I€C§OC 3H§quHe. 1 bubmorexa [IOK
’ https://m.edsoo.ru/7f41837c
TlenTtuaer
32 benku kak npupoHbIE BEICOKOMOJIEKYIISIPHBIE 1 bubnuoreka [IOK
COCTMHEHHS https://m.edsoo.ru/7f41837c
33 OCHOBHBIC TTOHITHS XUMHUH 1 bu6mmoreka [IOK
BBICOKOMOJIEKYIIIPHBIX COCTHHEHUI https://m.edsoo.ru/7f41837c
OcHOBHBIE METO/IbI CHHTE3a
34 BLICOKOMOJIeKyan[pHLIX coeauHeHui. [TmacTmaccer 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7f41837¢
Kay4yKHd, BOJIOKHA
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

* Xumus, 10 knace/ I'abpuensia O.C., O01EecTBO ¢ OTpaHHYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Beenute 1. O.C.I'abpuensH, I'.I'.JIbicoBa «Xumus Meroanueckoe nocodue — 0a30Bblil ypOBEHbY
- M.: ipoda 2022 ron.

2. O.C.I'abpuensa, N.I'.OctpoymoB, «O01mas XuMusi B TeCTax, 3aJa4ax, ynpaxHeHusx. 11
knace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KouTposabHbie 1
MpOBEpPOUHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xinacc: HacronpHas kHUra s
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox.

5. O.C.T'abpuensn, ['.T'.JIpicoBa, A.I'.Brenenckas «Xumus 11 xnacc: HactonbHast kaura asis
yuurtens». Yacts 2 — M.: [Ipoda, 2022 ros.

6. O.C.I'abpuensn, I[1.B.Pemetos, N.I'.OcTtpoymoBa «3agaun mo XMMUHU U CIIOCOOBI X
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. leaucoa «Xumus 11 kimacc moypounsle tiansl mo yaeonuky O.C.I"abpuensHa,
I".I".JIercoBoi» - Bonrorpam Yuurens 2018ro.

8. M.A.Pa6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumun 11 ximace», - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuens, N.I".ocTpoyMOB « XMMHYECKHI IKCTIEPUMEHT B TIKoJIe 11 Kitacey; - M.:
Hpoda. —2019 roa.

HUDPOBBIE OBPA3OBATEJIbBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
POIII

Brenqute _ Bemuremannsichttp:// www.chemnet.ru ["'azera «Xumus» u cailT maist yaurtens «5
Uy Ha YPOK XHUMHUI

http://him.1september.ru Eaunas xomtekmus LIOP: [IpenmeTHast KoumeKus « XuMHUs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaydHbIE SKCIIEPHMEHTBI:
xumusi. Komteknust Poccuiickoro o6meo0pa3oBaTebHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anux6epoBoii

http://www alhimik.ru Bcepoccuiickast olMMnuaaa mMKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMus: 31€KTPOHHBINA y4EOHUK ISl CPEAHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIE€KTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMUS

http://www.chemistry.ru JlucTannimoHHas OJTMMIMA/A IO XUMHH: TEJICKOMMYHUKAIIMOHHBIN
00pa3oBaTeNIbHBIN MPOCKT



