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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanust pazpaboTaHa Ha OCHOBE
®denepanbHOTO 3aK0HA 0T 29.12.2012 Ne 273-03 «O6 o6pazoBanuu B Poccuiickoii Deaeparumy,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (herepanbHOi 00pa30BaTENbHON MPOTPaMMBI CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3zoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, ¥ OCHOBHBIX TIOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @enepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeruu 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs WU
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIy)KHUT
3aBEpINAIONINM ATAllOM pPEaTM3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaloTcsl TMO3HAHUS 3aKOHOB NPHPOJBI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercsa xuMudeckoe o0pazoBaHue 00ydarolUXcs Ha YPOBHE CPETHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM )KU3HU OOLIECTBA, a TAKXKE C Y4ETOM O0IIUX
LeJield U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro 0O0Iero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALUMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOIl BKJaja B
(GbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU PUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOTMH HallpaBlieHa Ha peLIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, HSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LETSIMM M NPUHLMIAMM CpelHero oOmero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
[IPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKM MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «O01as 1 HeopraHudecKkasi XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsT KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NP U3YYCHUH TMpeaMeTa o00ecleuynBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEr0 MHOTO00Opasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOTO Marepuana ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUs IE€PBOHAYAIbHbBIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHsl TEOPETHYECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3HUIHM,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLIHUSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ pojb B IIO3HABATEIBHOW M
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
00yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (MIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXAy HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muaHe pemneHus 3ama4 BOCHHTAHUS, PA3BUTHS W COIUAIM3ANNU OOYJArOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TTUYHBIX BUJIOB ACSITEILHOCTH: PEIIeHUs MpoOiIeM, IOUCKa, aHaIu3a 1



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero o0Opa3oBaHUS, TPU ONPEACICHUH COAEPIKATEIbHOM
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHUYECKOW MAEATEIbHOCTH YeJNOBEKAa M Kak OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(GbyHaMEHTaJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUIECKOHN U
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, coaep:karenpHasi XapakTepUCTUKA LieJei U 3a7a4 U3ydeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMHU aKTUBHOTO MOJYYEHHs] 3HAHUN U NPUMEHEHUS UX B PeasIbHOM JKU3HM JUISl pelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMHUpOBaHHE WHTEIVICKTYyalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJISl PA3IMYHBIX BUAOB JEATEILHOCTH: pEeLIeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUUECKOM 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCIIOIBb30BaTh COBPEMEHHbIE HH()OPMAIIHOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOII0IAaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, €€ BaXHOW pOJM B  PEHICHWH IIIOOANBHBIX TMPOOIEeM  PalMOHAIBHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCHICHI/II\/II B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUSAMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

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



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHUYECKUX COCUHEHMSIX — OJJUHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKClepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BELIECTB U MX MPEBpAllleHUI: 03HAKOMIICHHE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (I1aBjIeHue, 0OyriIuBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpeHUs ), HaX0XK/IeHUE B IPUPO/IE, TOTyUYeHUE U PUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTHIEH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydenue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOJAOPOA0B. [IpupoaHbIil ra3 U MOMyTHbIE HE(PTAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOYKTHI €ro nepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
IIOJIy4YEHUE ITUJIEHA U U3YYEHHE €TI0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbie CBsI3M MEXAy MOJIEKYJIaMH CIUPTOB. J{eficTBUE MeTaHOa M 3TaHOJa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uenoBeka. [IpuMeHeHue TiuuepuHa u
ATHIICHTJTUKOJISL.

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

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEaKIMM OKHCICHUS W BOCCTAaHOBJICHUS, KAaueCTBEHHBIC pEaKIIHM),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKaANNN), TONydeHHe u mnpuMeHeHHe. CreapuHOBash W OJIEMHOBas KHCIOTHl Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne xxupoB. buosiorndeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3ammojeicTtBue ¢ ruapokcuaom Mmemu(ll), okuciaeHme aMMHMadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XUMHUYECKUE CBOMCTBA KpaxMmaia (THIpOoJu3, KaYeCTBEHHAS PEaKIUs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcugaoMm wmemu(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE IPAKTHUECKON pabdOThI: CBOICTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacué€rneie 3amaun.

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

A3oTcoepKale OpraHn4eckie CoeAMHEHNUS.

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



benku kak npupojHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuuHasi, BTopu4Has U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX ONBITOB: JCHATypalusi OENKOB MpPH HArpeBaHWH, IIBETHBIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€l MpH M3ydyeHUU opraHmdecko xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, H3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSIHUE BellecTBa, (PU3NUYECKHE BEIUYMHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: knetka, opranusMm, Owocdepa, oOMEH BemecTB B opraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIeBble MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.



11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckne 0OCHOBbI XMMHHU

XUMHUUECKUH dreMeHT. AToMm. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JEKTPOHOB 10 OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOOB.
DneKTpoHHas KOH(QUTYpAIUs aTOMOB.

[lepnognueckuit 3axkoH u Ilepuoguueckas cucremMa XuMU4ecKux dsieMeHtoB J[. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzeneeBa ¢ COBpEMEHHON TEOpHEl CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEILIECTB
0 Tpynnam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BeliecTBa. XUMHUYECKas CBs3b. Buabl XUMHYECKOM CBsI3UM (KOBaJEHTHas
HEeMnoJIApHasi U TOJspHAas, MOHHAsA, MeTajulnyeckas). MexaHusmbl 00pa3oBaHMs KOBAaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JTIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTPUIIATENBHOCTE. CTeneHb OKucaeHus. OHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelleCTBA. THNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUTMYECKOMN PEIIETKH.

ITonsTHe 0 gucnIepCHBIX cucTeMax. MICTHHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 10JIs
BEILECTBA B PACTBODE.

Knaccudukanus Heopranmueckux coendHeHuid. HoMmeHkaTypa HEOpraHWYECKHUX
BeIECTB. ['eHeTMYecKass CBA3b HEOPraHMYECKUX BEIECTB, NPUHAMICKANUX K Pa3Iu4YHBIM
KJIaCCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHUYECKUX pPEAKUMH B HEOPraHUYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPaHEHMsI MACCHI BEILECTB, 3aKOH COXPAHEHMsI U IIPEBPAILCHUS
SHEPrUU IPU XUMHYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. OOpaTHMble pEaKLUU.
Xumuyeckoe paBHOBecHe. (PaKTOpbl, BIUAIOIIUE HA COCTOSHHE XMMHYECKOIO DPABHOBECHS.
[Tpunmun Jle [latense.

OnexrponuTnueckas auccoruanus. CuibHble M ciadble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, I11EJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3Yy4YEHHUS BEUIECTB U UX IPEBPALLEHUI: JE€MOHCTPALUS
tabmun «llepuonuueckas cucrema xumuueckux snemeHtoB . M. MenneneeBa», u3ydeHue
Mojieleld KpUCTAJUIMYECKUX peIETOK, HaOMI0JACHWE U OIMCaHMe JEMOHCTPAllMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IMEPOKCHAA BOAOPOJA B MPHUCYTCTBUHM KaTalu3aTopa,
OIIPENETICHUE CPEIbl PaCTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIbHOTO MHIAMKATOPA, PEAKLUU
HMOHHOTO OOMeEHa), MpOBEJEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAaKTOPOB HA
CKOPOCTb XUMHUUYECKOU PEaKLIU».

PacuérHble 3amayn.

Pacu€rbl 10 ypaBHEHHAM XMMHUYECKHUX PEAKLIUNA, B TOM YUCIIE TEPMOXMMUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM IOHATUS «MACCOBAast OJISI BEIIECTBAY.

Heoprannuyeckasi xumus



Hemeramnbl. Ilomoxkenue HemetramioB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa W 0COOCHHOCTH CTpoeHHs atoMoB. Dusnuueckue CBOICTBa
HEMETAJUIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha IpUMepe KHCIopoa, cepsl, pocdopa u yriepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJIOTEHOB, cephl, a3o0t1a, Qocdopa,
yIJIepo/ia U KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOACOAEPIKAIINX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpuMeHeHne Ba)XKHENIINX HEMETAUIOB U UX COCIMHEHUN.

Mertaiel. [lonoxkenue metamioB B [leproauyeckoil cUCTEME XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS 3JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImme
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBbl METALIOB. DIEKTPOXUMUYECKUM P HANPSDKECHHUH
METaJJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWIIUX METAJIOB (HATpWUM, Kalud, KaJbIMH, MarHuw,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue crocoObl Noay4YeHus MeTauioB. [IpruMeHenne MeTamioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIBHBIE METOJbl HW3Y4YEHHUs BEIIECTB M WX TNPEBPAIICHUN: HU3Y4YCHHE
KoJuleKuuu «MeTayuibl M CIUTaBbI», OOpa3IlOB HEMETAUIOB, PEIICHHE JKCIEPHUMEHTATHHBIX
3a7a4, HaOMIOJACHWE W  ONHWCAHWE JICMOHCTPAIIMOHHBIX W JJAOOPATOPHBIX  OIBITOB
(B3aMMOICHCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJI04Yed, KadyeCTBEHHBIC
peaKkIy Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa mWiM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYacCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJTHO U3 BEUIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xumuu B 006ecTiedeHHH YKOJIOTHIECKOM, SJHEPTETUUECKOM M MUIIEBON 0€30MMacHOCTH,
pazBuTUM MeauluHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB M XUMHYECKHX
peaKIui.

[IpencraBnenuss 00 OOMKMX HAayyHBIX MPUHLHUIAX [POMBIILICHHOTO TOJXYy4eHUs
BAYKHEHIIINX BEILIECTB.

YenoBek B MHUpPE BELIECTB M MaTEpHUaJOB: BaKHEHIIHME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPacku, CTEKIIO, KepaMHKa, MaTepHalbl JUIsl 3JICKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPAJIbHBIE yI00pEHUSI.

XuMHUs ¥ 3JI0pOBbE 4YEJIOBEKa: MpaBHJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPEnapaTos,
mpaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBOM XMMHUU B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXNnpeaAMETHBIX CBSA3EH MPU U3y4eHHUH OOIIeH M HEeOpPraHM4YeCKOW XMMHUU B
11 xmacce ocyliecTBIsSETCS Yepe3 UCIOIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHATHM, SBISIOUIUXCS CUCTEMHBIMU JIs OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHUS: HAaydHbIH (akT, THUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHUHTE3,  KilacCUpHUKalusi,  MEPUOJUYHOCTh,  HAONMIOJEHHE,  DKCIEPHUMEHT,
MO/JIETMPOBAHUE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepusi, SHEPrus, macca, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUUYECKUIl YpOBEHb, BEIIECTBO, TeIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIEeCTBA, (GU3NYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUSI, CKOPOCTb.



buonorus: kieTka, OpraHumsM, 3KOocucTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEIIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKONIAeMbI€, TOIUIMBO, PECYPCHI.

TexHomorus::  XUMHYecKas  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuasoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, MUIIEeBast
IIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
[IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pHaJIOB, IEKTPOHHASI MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIHUXCS PYKOBOJICTBOBATHCSI B CBOEH JESATENHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHS» JIOCTUTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOIO CTAHOBIIEHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LICHHOCTEHN, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATENBHOCTHU MPH CO3/1aHUM Y4€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB y4eOHOH 1eATeNbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ [O03HABATEIBHBIX MOTHBOB B TOJYYCHHHM U TMOCICOYIONIEM aHAIN3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYaIlH, CBS3aHHBIE C XUMUYCCKHUMH SIBJICHUSIMH, W
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPhI 3[I0POBbS:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JIEATEITHHOCTH;

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpaeKTOpHUH oOpa3oBaHuUs,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKU 1[€J1IeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK MCTOYHHUKY CYIIECTBOBAHHS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yusl PA3BUTOTO DSKOJIOTHYECKOTO MBIIUICHUS, JKOJOTHMYECKON KYIbTYpPhI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHUMAaHMS CHeNUPUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOT'O MBIIIUICHUS], CO3[JaHUU 1IEJIOCTHOTO MPECTaBICHUs 00 OKpYKaroleM
MHpE KaK O €JIMHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHMU IMPHUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHn: IpoOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH I COBPEMEHHOW IMBUJIM3AIMH: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/JaHUM HOBOM 0a3bl MarepHalbHOU
KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIICBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00eCreYeHNH YCIIOBHIA YCIICITHOTO TPY/la M AKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH UCIOJIH30BATh MOJy4aeMbl€ 3HAHUS IS
aHalM3a U OOBSICHEHHUs SIBIICHWU OKPYKAIOIIErO0 MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JieJaTh 000CHOBAHHBIE 3aKTIOYCHHST HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JaHHBIX
C TEJBIO TIOJTYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO MCIIOIB30BaTh XUMHYECKUE 3HAHUS ISl PEIICHHS TTPOOIemM
B peaJbHBIX KU3HCHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHWIO U MCCIIEIOBATEIHLCKON eI TEIHPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO M caMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW 1O XUMHUHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pas3audHbIX cdepax MpodhecCHoHaATBHOU
NESATENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MertanpeaMmeTHble pe3ylbTaThl OCBOCHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HauYuMble I (HOPMHpPOBAHMS MUPOBO33PEHUS OOYUAIOIIUXCS MEXIUCHUIUITMHAPHBIC
(MexTnpeaAMeTHbIE) 001eHayYHbIE TTOHITHSI, OTPaXKAIOIIHEe LEI0CTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUSs, UCCIIeI0BaHNe, HAOII0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

YHUBEPCAJIbHbIC yueOHbIe JIEHUCTBUS (mo3HaBaTesIbHbIE, KOMMYHHUKAaTHBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CIOCOOHOCTh ~ OOyYaroOIIMXCA  HCIOJb30BaTh  OCBOEHHBIE  MEXKIMCHMILIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B IO3HABATEIHHOU U
COLIMAIbHOW MTPAKTHUKE.

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

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsATh e JeATEeIbHOCTH, 3aJaBas HapaMmMeTpbl U KPUTEPUHM UX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSITHS JUII 00BSICHEHUS OT/ICNBHBIX (DAKTOB U SBICHUIA;

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

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeJ, MpeoOpa3oBbIBATH MO/IEIbHBIE IPEACTABIECHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€eA0BaTEIbCKHE IeiiCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS THIIOTE3BI TIO MTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OpMYyIUpOoBaTh OOOOLIEHUS U BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pelIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XMMHYECKOIO COJepXaHHs, CIpaBOYHbIE MocoOus, pecypcel HHTepHeTa),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopmMalny, He0OXOAUMOH /IJIsl BBITIOTHEHUSI YYEOHBIX 3a/1a4 ONPEIeIEHHOTO TUIIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

WCIOJIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPEJICTBA HATTISAHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IMPE3EHTALMENl pe3yJabTaTOB I03HABATEJIBHOM AESTEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO MpoekTa ¥ (HOpMYIHPOBATH BBIBOJBI IO pE3ylbTaTaM MPOBEAEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompezenss €€ Lenu U 3alayd, KOHTPOJUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAlIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJTIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MUpPA, POJIM XWMHH B TIO3HAHWW SIBJICHHH TPHPOJBI, B (HOPMUPOBAHUU
MBIIIICHUS W KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOMW JIIs
pemieHusl MPAaKTUYECKUX 3aJad M OSKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO M IPUPOIHOH cperie;

BJIQJICHUEC CHUCTEMOH XUMHYECKUX 3HAHWH, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIINE
MOHATHUS (XUMUYECKUN JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI09YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIIBHOCTh, XHUMHUYECKasl CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpali€éHHas), MOJIb, MOJISIpHAs Macca, MOJSIPHBIA O00BEM,  YIJICPOMHBIA  CKEJET,
(GyHKIMOHATBHAS TPYIINA, PaJuKal, H30MEpHUs, U30MEPbl, TOMOJOTHUYECKHI psJl, TOMOJIOTH,
YIIIEBOJIOPOIbI, KUCIOPOI M a30TCOJIEpKAIIUE COSAMHEHUSI, MOHOMEp, TIOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIPHBIC COCTMHCHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOCHUSI OPraHUIECKUX
BemectB A. M. DByrinepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3bIK XUMHH;, MHPOBO33PEHYCCKUE 3HAHUS, JISKAIIAEC B OCHOBE NMOHUMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBJICHUH, ()aKTOJOTHUECKHE CBEICHUS O CBOMCTBAX,
cocCTaBe, MOJYYCHUHU M 0€30TIaCHOM MCIOJIb30BaHUH BAKHEUIITMX OPraHMUECKUX BEIIECTB B OBITY
U TIPAKTUYECKOH NEeSITeIbHOCTH YEJIOBEKA;

C(OPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHbIC MPU3HAKU TIOHSATHH, YCTAHABIMBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE TIOHSATHUS TIPH ONTUCAHUU COCTaBa, CTPOCHUS U
MpeBpAIEHUI OPraHUYECKUX COCTUHEHU;

chOpPMUPOBAHHOCTh YMEHUU HMCHOIB30BATh XUMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUU XUMUYECKUX PEaKIHi, U3rOTABIMBATH MOJEIHU MOJEKYJI OpPTraHMYEeCKUX BEIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHUIO K OMNpeAeNEHHOMY KIACCY/TPYIe COCIMHEHHIA
(YrneBomoposipl, KUCIOPOJ M a30TCOAEpIKAIlUe COEAUHEHHUS, BBICOKOMOJIECKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke



MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACITHHBIX OPraHUYECKHX BEIIECTB (ITUIICH, MPOTHIICH,
alleTWICH, STHJICHIJHMKOJb, TJIMLUEPUH, (eHod, (QopManbAeru, areTaibIeru], MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACISATh BHIBI XUMHYECKOW CBS3M B OPraHMYECKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BeuiecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepuU30BaThb COCTaB, CTPOCHHUE, (HU3IMUECKUE U
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, INIMLEPUH, (EHOJI, alleTalbAerul, MypaBbiUHasl U yKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYCCKUX pPEaKIUi ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS XapaKTePU30BaTh HCTOYHHUKH YIIIEBOJOPOJHOTO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJUTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Macchl, 00b€Ma, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM NPOAYKTa PEAKIMH MO0 W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmrosieHne, W3MEpEHHe, OKCICPUMEHT, MOJICITUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS pEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaIUAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIUHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XMMHUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMU OPraHMYECKUX BEILIECTB, JIeHATypauus OEIKOB Mpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
pu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThHI
XMUMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(bopMynupOBaTh BHIBOBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpMHUPOBAHHOCTh YMEHMH COONMIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBBbS U
OKpY’Karollel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS Ha YKUBHIE OPTaHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHsaTh Ha
puUMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
4eJI0BeKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJAX MO3HAHUS BEIECTB M XUMHUYECKUX SBJICHHIA,



IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHsie pe3ynabTaThl OCBOEHUs Kypca «OOmass u HEOpraHuydeckas XuMUsD»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUNA: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUW TPUPOJBI, B (POPMUPOBAHUU
MBIIIICHUS. U KYJAbTYPBhI JHYHOCTH, €€ (DYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOAMMOW IIst
pelieHus: TMPaKTUYeCKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHS (XMMHUYECKHUI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3/IeKTpOHHBIE OpPOMTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHBb
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOpP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, ANEKTPOJUTHYECKAS JUCCOIMAINS, OKUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, mnepuonnueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W TPEBPAIICHUS DHEPTUU MPU XUMUUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMuecKue CBE/IEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYECHUH M OE30MMaCHOM HCIIOJIb30BAHUN
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON NEATEIILHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHIM, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH OMNHWCAHUU HEOPTaHHMUECKUX
BEIIECTB U UX MPEBPAILICHUN;

c(OpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BelIIECTB M YypaBHEHUN XUMUYECKUX pEaKIil, CUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKUX BEHICCTB (yrapHbId ras,
YIJIEKUCBbIA Ta3, aMMHaK, raméHas W3BeCTb, HeralméHas W3BecTb, MUThEBas COJa, MUPHUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTajin4yeckasi, BOJOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAIUTUNYECKONW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUECKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMUBATh MPUHAATIEKHOCTh HEOPTraHUUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeMHEeHUH (MPOCThIe BEIIeCTBa — METAILIbI U
HEMETAaJIIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOIIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpMHUPOBAHHOCTh ~YMEHHH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 nepuoaos lleproauyeckoil cucteMbl XuMuyeckux 3yeMenToB /1. W.



MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTAINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX ODJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM U rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 351eMeHToB 1. U.
Menneneena;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepH30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEILIECTB pa3IMYHbIX KJIACCOB, IOJATBEPXKJIaTh CYLIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJy HEOpraHMYeCKMMHU BEleCTBaMU C IIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

Cc(OPMHUPOBAHHOCTh YMEHHS KIacCU(UIIMPOBATH XMUMUYECKHE PEAKIUHU I10 Pa3TMYHBIM
IpU3HaKaM (YMCIy U COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY J3(PQEKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHMS PEaKUil pa3IuyHbIX TUIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAYT 10 KOHIIa;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, IOATBEPXKAAIONINE KauyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAacCloO3HaBaTh OMBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU peakluu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMENIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YEHUsI CEPHOM KHMCIOThI, aMMMAKa, a TaKKe CHOPMHPOBAHHOCTh
IpeJCTaBIeHUH 00 OOIMIMX HAYYHBIX NMPHUHLMIIAX U IKOJIOTHYECKUX IMpoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHMEM IOHATHS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OObEMHBIX OTHOLICHMH TIa30B IMPU XUMHYECKHX
peakuusax, Macchl BelecTBAa WM 00bEMA Ta30B 10 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJITHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLCHUS U COXPAaHEHMS SHEPTHU;

c(OPMHPOBAHHOCTh YMEHUH cOONIONATh IPaBUiIa MOJIB30BAHUS XMUMUYECKON MOCYI0N U
1a0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIleCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATb U BBIIOJHATh XUMUYECKUH SKCIIEPUMEHT
(paznoxeHHe NEpOKCHJIAa BOJOPOJA B MNPHUCYTCTBUM KaTalnW3aTropa, ONPEAETICHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JIUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKLUHU, peaklMy HOHHOrO OOMEHa, KaueCTBEHHbIE DPEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHJI-aHUOHBI, HA KATHOH aMMOHMSI, pEIIeHUE SKCIePUMEHTATbHbBIX
3ajauy mo TtemMaMmM «Metamub» M «HemeTamibl») B COOTBETCTBUMH C TpaBWIIAMH TEXHUKHU
0€30MaCHOCTH NPpH 0OpallleHUH ¢ BELIECTBAaMU U JJAOOPaTOPHBIM 000PYAOBaHUEM, IPEICTABIATh
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJII HA OCHOBE 3TUX PE3y/IbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XMMMYECKYI0 HH(OpMAIuIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpelCcTBa MaccOBOM KOMMYHHMKanuu, VHTepHET H

APYTUX);



c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATH TMpaBHJA SKOJOTHYECKH IEIeCO00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH [EATENBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarolleld IIPUPOJHON Cpelibl, OCO3HABATh ONIACHOCTb BO3JIECHCTBMS HA YKUBbIE OpraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMAsi cMbIcT nokasarens [1JIK, moscHATs Ha mpuMepax CIoCOOBI
YMEHBIIEHHUS U NIPEJOTBPALLECHUS KX BPEAHOIO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

I OOYyYaloIIMXCsl ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3I0POBBS: YMEHUE MPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
N Koauy-Bo Jlara uzy4yenus
[
T 4acoB
o/ eMa ypoka
Bcero NNAH OAKT

1 [Ipenmer oprannueckoit xumuu. Opranuyeckue 1 04.09.2024
BEIIECTBA

9 Teopust cTpoeHMsI OpraHM4YECKUX COETUHEHUM A. 1 06.09.2024
M. bytieposa.

3 CocTosiHHE DJIEKTPOHA B aTOME. 1 11.09.2024

4 DneKTpOHHas NPUPOJIa XUMUYECKUH CBSI3EH B 1 13.09.2024
OPraHWYECKUX COCAMHCHUSIX
Krnaccudukanuus opraHnuecKux COSAMHCHHMN.

5 Homenknartypa (cucremarnyeckasi) U TpUBUAIbHbIE 1 18.09.2024
Ha3BaHMS OPraHUICCKUX BEIICCTB

5 [Tpakt. PaboTa Ne 1 «KadecTBeHHOE OmnpesieieHne 1 90.09.2024
C,Hzu C!2 B opran. coeAMHEHHUSIX)

7 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Psi 1 25.09.2024

3 MertaH u 3TaH — OPOCTEUIINE TPEACTABUTEIHN 1 97.09.2024
aJIKaHOB

9 Pemenue 3a1ay Ha BHIBOA MOJIEKYISIPHON (DOPMYJIBI 1 02.10.2024
razo00pa3Horo yrieBo10poaa

10 [ukmoankaHbI. 1 04.10.2024

1 AJIK“eHBI: COCTaB, CTPOEHHE, TOMOJIOTHUECKUN PsIIT U 1 09.10.2024
CBOICTBa

12 DTWJIEH U MPOIUJIEH — MPOCTEUIINE 1 11.10.2024
MIPE/ICTaBUTEIIH AJIKEHOB

13 [IpakTuueckas pa(EOTa No 1. «IlosnydyeHue sTuneHa u 1 16.10.2024
W3YYEHHUE ero CBOMCTBY

14 Anxaauensl. byraguen-1,3 u metminOyraauen-1,3. 1 18.10.2024
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,

15 TOMOJIOTUYECKHH psJl. ANETHUIICH — MPOCTEUITUI 1 23.10.2024
MPEJICTaBUTENb aJTIKHHOB

16 ALIC”EI/IJ'IGH-HpOCTCfIHH/IfI MPEJICTAaBUTENb aJTKUHOB. 1 95.10.2024
CBoiicTBa U IpUMEHEHHUE.

17 Apenbl: 6eH301 U TOIyoJ. TOKCUYHOCTh apeHOB 06.11.2024

18 CpoiicTBa G€H3051a ¥ €T0 TOMOJIOTOB. 08.11.2024




Ocobennoctu cBoiicTB Tosryosna. [Ipumenenue

19 13.11.2024
apeHOB.

20 I'eneTnyeckas CBS3b YTIEBOAOPOIOB, 15.11.2024
MIPUHAICIKANTUX K Pa3TUYHBIM K1accaM
[IpupoiHbIE UCTOYHUKH YIIIEBOIOPOJIOB:

21 MIPUPO/IHBIN a3 U TOMYTHBIE HEPTSIHBIC Ta3bl, UX 20.11.2024
COCTaB, CBOMCTBA U IPUMEHEHUE.

29 HpI/IpOILHI)Ie"I/ICTOLIHI/IKI/I VIIICBOIOPOIOB: He(PTh 1 99 11.2024
MPOIYKTHI €€ mepepaboTKu

23 Pemrenue 3a1a4 Mo XMMUYECKUM YPaBHEHUSIM 27.11.2024

24 O6o0mmaronuii ypok mo teme: «YTIeBOI0POIbD) 29.11.2024

25 KontponbHas padoTa no pasaeny «YTiaeBoa0poabh» 04.12.2024

26 [IpenenbpHBIC 0THOATOMHBIC CITUPTHI: METAHO U 06.12.2025
aTaHoJl. BomopoaHas cBs3b

27 MeTo1bl TOJTy4eHHUs U CBOMCTBA CIIUPTOB. 11.12.2024

08 I'eHeTnueckas CBA3b MPEACITbHBIX OJTHOATOMHBIX 13.12.2024
CIIUPTOB C YTIICBOJIOPOIAMH.
MHOT0aTOMHBIEC CITUPTHI: ITUIICHTITUKOIb U

29 18.12.2024
TITALIEPUH

30 Pemienue 3aga4d no XuMUYE€CKUM YPaBHEHUSIM. 20.12.2024

31 KonTtponbHas pabora. 25.12.2024

32 O060061marnui ypok no NpoiAeHHBIM TEMaM. 27.12.2024

33 ®denon: CTpOCHI/I? MOJIEKYIIbI, PU3NYECKHE U 15.01.2025
XMMHYECKHE CBONCTBA, MPUMEHEHHE

34 Anbnerunapl: GopManabACTUI U aleTaIbICTU]I. 17.01.2025
AnietoH

35 CBoiiCTBa M IPUMECHEHHUE AJIbJICTUIIOB. 22.01.2025

36 OaHOOCHOBHBIE MpefieNibHbIE KAPOOHOBBIE KUCIOTHI: 94.01.2025
MypaBbHUHAS U YKCYCHAs

37 CpoiicTBa U MpUMEHEHNE KapOOHOBBIX KUCIIOT. 29.01.2025

38 HpaKTHHfCKaH pabota Ne 2. «CBolicTBa pacTBopa 31.01.2025
YKCYCHOM KUCIIOTBD»

39 CreapuHOBasi U OJIEMHOBAs KUCJIOTHI, KaK 05.02.2025
MIPEICTAaBUTENH BBICIINX KapOOHOBBIX KUCIOT

40 Mpina kak CE)J'II/I BBICIIIUX KapOOHOBBIX KUCIIOT, UX 07.02.2025
MoIoIIIee JIeHCTBIE

41 I'enetnyeckas cBsi3b KAPOOHOBBIX KUCIIOT C ) 12.02.2025
JIPYTUMHU KJIACCAaMH OPTaHUYECKUX COEUHEHUH.

42 Pemrenune 3amau Ha BEIUHCIIEHHE MACCOBOI TOIH 14.02.2025




BbIXOJa MPOAYKTA OT TCOPECTUICCKHU BO3MOKHOIO.

43 KonTtponsHas padora Ne3 19.02.2025
Cnoxubie 3(pUpbI Kak MPOU3BOIHbIE KAPOOHOBBIX

4 KHCIIOT. FI/II(};)OI.?II/IB cnoxlc)me a(f)I/IpOB ’ 21.02.2025

45 XKupsr: ruapoans, mpuMeHeHne, ONoIornIecKas 96.02.2025
POJIIb JKUPOB

46 [loHsATHE O CUHTETUYECKH MOIOLIUX CPEJICTBAX. 28.02.2025

47 I'moko3a: cTpoeHne MOJIEKYIIbI, HAXOK/ICHHE B 05.03.2025
pHUpO/IE.

48 XUMHUYECKUE CBOMCTBA TIIFOKO3bI, €€ MPIMEHEHHE. 07.03.2025

49 Caxapo3sa.Haxoxnenue B npupose. CBolicTBa u 12 03.2025
MIPUMCHCHHE.

50 Kpaxman u niemtono3a kak NpupoIHbIE TTOTUMEPHI 14.03.2025
KonTtponbHas padoTa mo pasaeny

o1 «Kucnopoaconepkaiiye opraHu4ecKue 19.03.2025
COCIIMHEHUS

59 O6o6matomuii ypok: «Kucnopoaconepkamime 91.03.2025
OpraHUYeCcKUe COCAMHEHHSDY

53 AMWHBI: METHJIAMUH U aHUJTUH 02.04.2025
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OPraHUYECKUe

54 COEIMHEHMS, NX OMOJIOTMYECKOE 3HAUYCHUE. 04.04.2025
TlenTnanl

55 Pemenne pacu€THBIX 3a1a4. 09.04.2025
[IpakT: «Pemenne 3KcnepuMeHTaIbHBIX 3a/1a4 Ha

56 MOJTyYCHUE U PACTIO3HABAHUE OPTaHUYECKUX 11.04.2025
BEIIECTB.

57 benku kak npupoHbie BEICOKOMOJIEKYIISIPHbIE 16.04.2025
COeIMHEHUS

58 XuUMHUS ¥ 3I0POBbE YEITOBEKA. 18.04.2025

59 OcHoBHbIE UHOH}ITI/I}I XUMHH BHICOKOMOJIEKYIISIPHBIX 93.04.2025
COEIMHEHUI

50 Knaccudukanus miactmace. TepMoruiacTuyHbie 95.04.2025
nonuMepsl. [lonusTunen.

61 CuHTeTHYECKHE KaydyKH. 30.04.2025

62 CuHTEeTHYECKHE BOJIOKHA. 02.05.2025

63 OcHoOBHBIE 1vweTom>1 CHUHTE3a BBICOKOMOJIEKYISPHBIX 07.05.2025
coenuHeHui. [lmacTmMacchl, Kaydyku, BOJOKHA

64 IIpakt. PaboTa Ne6: « PacriozHaBaHHE BOJIOKOHY. 14.05.2025

65 HTorosast KOHTpoJIbHAsA padoTa. 16.05.2025




66 O06o0mmarmuil ypok Mo IpoHACHHBIM MaTepraliaM 1 20.05.2025
67 I'enetnyeckast cBs3b Mexcﬂvy KJlaccaMu 1 93.05.2025
OpraHMYeCKUX COCANHCHUH.
68 Pemenue 3a1a4 10 XMUMHYECKUM ypaBHEHUSIM. 1 26.05.2025.
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO
4acoB

Bcero

Jara
U3yYEeHUsS

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypamus aToMOB

03.09.2024

[Iepnoanueckuit 3akoH u [lepuoanueckas cucrema
xuMmuueckux anemenToB [[. . Menneneena, ux
CBSI3b C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB

10.09.2024

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX
3JIEMEHTOB U UX COEAMHEHUH TI0 TPYIIaM U
nepuogaM. 3HaueHUE NEPUOTUIECKOTO 3aKOHA 1
CHUCTEMBI XUMHUUYECKUX 3jieMeHToB /(.. MeHneneena
B Pa3BUTHUU HAYKH

17.09.2024

Crpoenue BemecTBa. XUMUYECKAs CBSI3b, €€ BUIBI,
MCXaHHU3MBbI O6p330BaHI/I$I KOBaHeHTHOﬁ CBs3U.
Boaoponnas cBsizb

24.09.2024

BaneHTHOCTB. D7€KTpOOTpUIIATENLHOCTh. CTENEHb
OKHuCIJIeHUs. BemecTBa MOJEKYISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

01.10.2024

[TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE 1
KOJIJIOMJTHBIE pacTBOPBI. MaccoBast 10JIsI BEIIECTBA B
pacTBope

08.10.2024

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX
coenuHeHul. ['eHeTHYEeCKas CBSA3b HEOPraHUUECKHUX
BEIIECTB, PA3JIUYHBIX KJIACCOB

15.10.2024

Knaccudukanus XuMuuecKuX peakiui B
HEOpPraHWYECKOM U OPraHMYEeCKON XMMUH. 3aKOH
COXpaHEHHUs MaCChl BEIECTB; 3aKOH COXpPaHEHUS U
MPEBpAICHUS DHEPTUU TTPH XUMHUUECKHUX PEAKIUIX

22.10.2024

Ckopoctb peakiuu. OOpaTuMble peakiuu.
XUMUYECKOE paBHOBECHE

29.10.2024

10

[IpakTuueckas paborta Ne 1. «BausiHre pa3TudHbIX
(hakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIHID)

12.11.2024

11

DnexTponuTHueckas auccoruanus. [lonsatue o
BOJIOpOoIHOM Mokazarene (PH) pactBopa. Peakiuun
HOHHOTO 0oOMeHa. ['uaponn3 opranundeckux u
HEOPraHMYECKUX BEIEeCTB

19.11.2024

12

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.
[TonsiTue 06 371eKTPOJIM3€e paciiaBOB U PaCTBOPOB

26.11.2024




coien

13

KonTtponsHas padora no pazueny «Teopernueckue
OCHOBBI XUMHU»

03.12.2024

14

Meramisl, ux nonoxeuue B [lepuonuueckoit
CUCTEME XMMHUUYECKUX 3eMeHToB J1. U.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB.
OO0mue ¢puznyeckre CBOMCTBA METAIOB

10.12.2024

15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH s
HaIIpsHKEHUH METaJUIOB

17.12.2024

16

XUMHYeCKHe CBOMCTBA BAXKHEHIITNX METAJJIOB
(HaTpUii, KUK, KAJIBIMN, MATHUN, AJTFOMUHUAN) U
HUX COeIUHEHUN

24.12.2024

17

XHWMHUYECKUE CBOMCTBA XpOMA, MEU U UX
COCIMHEHUN

14.01.2025

18

XUMHYeCKHe CBOMCTBA ITMHKA, JKeJle3a U UX
COeqUHEHNN

21.01.2025

19

[IpakTnueckas pabota Ne 2. "Pemienue

AKCIEPUMEHTABHBIX 3374 10 TeMe «MeTasiby'

28.01.2025

20

Hewmerannsl, nx nonoxxkenue B [lepuoandeckoi
CUCTEME XUMHYECKHUX 3yieMeHToB /I, W.
MenneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB

04.02.2025

21

®u3MYECKNEe CBOMCTBA HEMETAILIOB. AJIJIOTPOTHS
HEMETaIJIOB (Ha IpUMepe KUCIOPOa, CEPHI,

dbocdopa u yrieponaa)

11.02.2025

22

XHWMHYECKUE CBOMCTBA TAIIOT'CHOB, CEPhI U UX
COEeqUHEHNN

18.02.2025

23

XHUMHYECKUE CBOMCTBA a30Ta, ochopa u ux
COEeqUHEHNN

25.02.2025

24

XHUMHYECKUE CBOMCTBA yriiepoja, KpEMHUS U UX
COEIUHEHNN

04.03.2025

25

[IpuMeHeHHe BaXKHEHIIIMX HEMETAJIOB U UX
COEIUHEHNN

11.08.2025

26

O000111eH1E U cCUCTEMATHU3aIlUs 3HAHUN 10 TEME
«Hemeramnely. Berancnenus no ypaBHeHUSIM
XUMUYECKUX PEAKIUN U TEPMOXUMUUYECKHE PACUETHI

18.03.2025

27

IIpakTtuyeckas pabora Ne 3. «Pemenune
SKCIIEpUMEHTANIbHBIX 3aa4 110 TeMe "HemeTambr"»

01.04.2025

28

KonTponpHast pabota no Temam «MeTauib» U
«Hemeranneiy/Beepoccuiickas mpoBepouHast paboTa

08.04.2025

29

HCOpFaHI/IquKI/Ie 1 OPraHUYCCKUC KUCIIOTHI.

15.04.2025




HeopraHquCKHe 1 OPraHnuv4CCKUC OCHOBAHUA

AmdoTepHble HEOPraHUYECKUE U OPraHUYECKHe

30 coequHeHus. [ eHeTnveckas CBs3b HEOPraHMYECKIX 1 22.04.2025
Y OPraHNYECKUX BEIIECTB
Ponp xuMuu B 00ecrieueHIH KOJI0THICCKOM,

31 SHEPTreTUYECKOM U MUIEBON OE30TIaCHOCTH, 1 29.04.2025
Pa3BUTHH MEIUIIUHBI

32 [IpencraBnenns 06 oOmmMx HaleHI)IXUHpI/IHIII/IHaX 1 06.05.2025
MPOMBIIJICHHOTO TIOTY4eHHs BAKHEHIIINX BEIIECTB

33 UYenmoBek B MUPE BEIIESCTB U MATEPHAIIOB 13.05.2025

34 XWMUS ¥ 3I0POBBE YEIOBEKA 20.05.2025

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xknace/ T'.E. Pynsurtuc, @.I'. @enbamMan AKIHOHEPHOE 00I1IECTBO
«M3narensctBO «IIpocBemenne»2019
* Xumus, 10 xknacc/I'.E. Pymzutuc, ®@.I'. Genbaman AkImoHepHOE OOIIECTBO

«M3narenbctBO «IIpocBemenue» 2021

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Pymsutuc I'. E. Xumus. OcHoBbl 00mient xumun. 11 kimace: yue6. ams
o01reoOpa3oBar. yupexaenuii: 6azoBbiii ypoens / I'. E. Pymsutuc, ©. T
®enpaman. - 12-e uza. - M. : [Ipocsemnienue, 2018,- 224c. : ui.

Xumus.10-11 xmaccsl: mporpamMmsl Jij1s1 0011e00pa30BaTENbHBIX YUPEKICHUN K
KOMIUIEKTY yueOHUKOB aBT. I'. E. Pyn3utuca, ®@.I'. ®enpamana. Asrop H. H.
I'apa - M.: IIpocBenienue, 2018r.

JlonoJHUTENbHAS IUTEPATYPA ISl YUUTEISA:

I'apa H.H. Xumus. Metonuueckoe mocodue s yuutenst. Ypoku B 11 kmacce:
nocoOue /st yuntenei o0meodpa3oBaTeIbHbIX yUpexaeHuil. — MockBa
«IIpocemenuer, 2018 — 96¢.

I'apa H.H. Xumus. Koatponsabie u mpoBepounbie padotel. 10 — 11 kmaccer /
H.H. I'apa. — M.: [Ipoda, 2017 .

[Tpumepnast mporpaMmma cpeaHero (MoTHOT0) 001ero 00pa3oBaHUs M0 XUMHH

(6a30BbIl1 ypoBeHB). XUMUS: COOPHUK HOPMATUBHBIX TOKYMEHTOB/ cocT. D./].



Huectpos, A.I'.Apkaares.-M.:/Ipoda,2022-112 c.

Paneuxuiit A.M. Xumus. Junaktuueckuit matepuan .10-11 kiaccos: mocodue
JUIsL yuuTenei oomeo0pazoBaTeibHbIX yupexaenuit -M.: [Ipocsemienue, 2016.-
144 c.

Paneukuii, A. M. IIpoBepounsie paboThl o xumuu B 8-11 kimaccax : mocodue
s yaurens /M. Pagenkuii. - M. : IIpocBemenue, 2021.

JlonosHUTENbHAS IUTEpATYPa ISl yUAITUXCS:

I'apa H.H., T'a6pyceBa H.U. Xumus. 3agaunuk ¢ «moMomHuKoM». 10-11 kmacchr
- M.: TIIpocBewenue, 2014r.

Kysbmenko, U. E. Tectsl mo xumuu. 8-11 knaccel : yueOnoe nocobue / H. E.
Kysbmenko, B. Epémun. - M. : Dk3amen, 2018.

Panenxuii. A.M. Xumus. unaktudeckuii matepuai .10-11 kiaccos: mocodue
JUIs yuuTenei oomeo0pazoBaTenbHbIX yupexkaeHui -M.: [Ipocsemienue, 2011.-
144 c.

Camoe moJIHOE U3/JaHKe TUTIOBBIX BAPUAHTOB PEabHBIX 33/ IaHUM
EI'2.2014.Xumus/aB.-coct. A.C.Kopomenko, M.I".caactuna.-
M.:Actpens,2013.-187 c.- (OUIIN).

Casun, I'. A. OnuMiuagHbie 3a1aHus 10 opranndeckoil xumuu. 10-11 xmaccer /
I'. A. CaBuH. - Bosrorpan : Yuurens, 2004.

[leuaTHbie mocoOus

Tabnuiel mocTostHHOTO 3KcTTOHMpOoBanus «Ilepnoamueckas cucrema

xuMudeckux asemenToB J[.M.MenneneeBa», «Tabnauiia paCTBOPUMOCTH KHUCIIOT,



OCHOBAHUU U CONEN», «IIEKTPOXUMHUUECKUN Pl HANPSHKEHUN METAJLIOBY,
«KayecTBeHHBIE peaKIIMU HA KATUOHBI U aHUOHBDY, «Knaccudukaius BemecTB.
Kommnekt noptpeToB ajsi kabuHeTa XUMHUU -1 3K3.

Kommiekt yueOnbIx Tabnuil mo xumun. Paznen «Heopranuueckass XuMusi».
Cepust «CoBpeMeHHbIE HarjsiHbie mocoous», 2003 T.

Komnerorepusie 1 UKT-cpeacrsa

bonbmas sunmknoneaus Kupwina u Medoaus, 2013.

DNEeKTPOHHOE MPUIIOKEHUE K yueOHUKY «Xumus -11», pazpadotunk 3A0
«O06pazoBanue — Meauna»

1C: Penierutop. Xumusi. O6mias u Heopranndeckas. 10-11 kmacc (yueOHoe
AIEKTPOHHOE M3/lanue), PecnyOnukanckuii MynpTuMeua meHTp, 2021.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

http://him.1september.ru Enunas komnexuust IIOP: TIpeameTHas KoeKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: xumusi. Komneknus Poccuiickoro o0iieo0pa3oBaTeabHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmnk6epoBoii
http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB 10 XHMHH
http://chem.rusolymp.ru Opraandeckast XUMHUS: SJICKTPOHHBIA YISOHUK IS

CpEIIHEN IIIKOJIbI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpbITBIH KOJUTEK: XUMHUSI

http://www.chemistry.ru Juctaninonnas oJuMIiaza mo XUMHUU:
TEJIEKOMMYHHKAIMOHHBIM 00pa30BaTeIbHbINA TPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry Iucraniimosasie
OBPUCTHYCCKUE OJMMITHAIBI 10 XUMHH

http://www eidos.ru/olymp/chemistry 3anumarenpHas XUMusI
http://home.uic.tula.ru/~zanchem U3 omnbita padotsr yunrtenst xumun: cait H.1O.
CricMaHOBOM

http://sysmanova.narod.ru Kabuuet xumuu: caiir JI.B. PaxmanoBoii

http://www 104.webstolica.ru Kiaccupukanus XuMHUIECKUX peaKIni
http://classchem.narod.ru KouTpen — Xumus 11 Bcex: y4eOHO-
UH(OPMAIIMOHHBINA CalT

http://kontren.narod.ru Marepuaisi kadeapsl GU3NIECKON U KOJUIOUAHON XUMHK
FOxHOro denepanbHOro YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meronuka oOydeHuss XUMHAH: CaliT
kadeapsl xumun HI'TTY

http://mctnspu.narod.ru Meronndeckoe o0bequHeHNE yauTeneid xumun CeBepo-
BocTounoro okpyra ropoia MocKBbI

http://bolotovdv.narod.ru HanomeTp: HAaHOTEXHOJIOTUYECKOE COOOIIECTBO
http://www. nanometer.ru OHJaifH-CIIPaBOYHUK XHMHUSCKHUX JICMEHTOB

WebElements



http://webelements.narod.ru IonmynspHas OMOIMOTEKAa XUMUYCCKUX FIIEMEHTOB
http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe 1 clTpaBOYHBIC MATEPHAIIBI TIO
XAMUHU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupryanbHas XuMuuecKasi IKOJIa»
http://maratakm.narod.ru Caiit «Mup XuMun»

http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

http://www.xumuk.ru Xumudeckas ctpanndka SIpociaasckoro Llentpa
TEJICKOMMYHHKAIMI U MHOOPMAIIMOHHBIX CUCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem Xumudeckuit mopraa ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yaeGubie u
CTpaBOYHBIC MATEPHAIIBI

http://www himhelp.ru Xumus: Marepuainsl « Bukuneaun» — cBoOOHOM
SHIUKJIONICAHH

http://ru.wikipedia.org/wiki/Xumus Xumus 11 Bcex: HUTFOCTPUPOBAHHBIC
MaTepuaibl o 00MIeH, opranuveckoil U Heopranuveckor xumun http://school-
sector.relarn.ru/nsm Xumus u sxu3Hb — XX| BeK: HAYIHO-TIOMYJISIPHBINA KypHAIT
http://www.hij.ruXumo3a: coobiiecTBo yuuteneit xaumuu Ha mopraie «CeTb
TBOPYECKUX YUUTEIEH

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkoasHUKaM O XUMHH:
caiiT xumuueckoro gakynpreta Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHast OMOJIMOTEKA IT0 XUMHUU M TCXHUKE



http://rushim.ru/books/books.htm DnexrponHast OubmMoTeKa y4eOHBIX
MaTepHaJioB 1o XMMuHU Ha oprtaine Chemnet
http://www.chem.msu.su/rus/elibrary DnemeHTbI )KU3HH: CAUT YUUTEIIST XUMHUH
M.B. ConoBseBoii

http://www.school2.kubannet.ru Danuknoneaus «IIpupona Haykn»: XuMus

http://elementy.ru/chemistry






