MUHUCTEPCTBO NPOCBEMEHUSI POCCUHUCKON ®EJEPALIAN
MuuucrepcerBo o0OpazoBanus 1 Hayku P/
MEKY "YO" MO /laxagaeBckHi paiion"
MbOY «Meycummnackas COILl um. Adaypaxmanosa I11.P.»

PACCMOTPEHO COI'JTIACOBAHO - c.YTﬁEMEHD
St ﬂﬁdr‘:" ),
PYKOBOAUTEN O 3am. aupektopa YBP MBOY "MeycuiumHcKas CO![IJ j{wﬁg[?MBQF "MeycummHckas COILL
y uM. A6ypa ME?LLIP 7 mm. AGnypaxifarosa L11.P."
Maromenoea C.B. % 3 .”‘ ‘ ﬂ;
[Ipotokon Ne 1 ot «&{» 09.2023 r. Maromenoea C.B. LV RANEY ff"ﬁ'“ H ﬁ &.‘-?E C.I. Pussanon
«Ob 09.2023 1. R Lo\ ey -

T'{? ;;"5'.,.-'.‘1&“ - x*‘.fﬁ?f
Wl e 0942039 * L B0

PABOYASA ITPOT'PAMMA

(ID 2497266)

y4eOHoro npeamera «Xumusi. bazoBblii ypoBeHb»

11t o0yyaromuxcs 10 — 11 kimaccos

Yuutenb: Maromepoega C.b.

Meycuma 2023 r.




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
cTpaTeru 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH YU4E€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, TPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHUYECKOTO 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 MO3HAHUM MPHUPOJIBl U B MAaTEPHATIBHOM )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
LUBUIM3ALUMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOH BKJIaja 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 IOHMMAaHMsI 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
xumusi» U «OO01as 1 HeopraHudecKkasi XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI 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 PACCMOTPEHHSI BCEr0 MHOTO000pasus
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 Marepuaiga ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M IJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECCTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUsS 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 NEPUOJNYECKOTO 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 PEAKLIHUSIX, 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 €€ poJib B IIO3HABATEIBHOU U
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
o0yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (PMIOCOPCKUX 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 maHe pemieHus 3ama4 BOCHHTAHUS, Pa3BUTHS W COIUAIM3AINU  OOYJArOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX 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, TpPU ONPEACICHUHM COACPIKATEIbHOM
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW MAEATEIEHOCTH YEeNOBEKAa M Kak OJHOTO U3
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
6azoBom ypoBHe (10 —11 x1.) sBASIOTCS:

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 IPAKTUIECCKOHN 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 MOJYYCHHsI 3HAHUN U NPUMEHEHUS UX B PeasbHOM JKU3HU JUISl pPElIeHHS
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 WHTEIJICKTYalbHO pPAa3BUTON 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 JEATEIBHOCTH: 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 HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUECKUX MTPOLIECCOB
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 NMOTPEOHOCTSMU, UCIIOIBb30BaTh COBPEMEHHbIE HH()OPMAIIHOHHBIE



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

(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHU, €€ BaXHOW pOJM B  PEHICHWH TIIOOANBHBIX  MpoOJIeM  PalMOHAIBHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCpPEKHOTO OTHOMICHUS K TPUPOJE U CBOCMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU U TIpPUHATUSA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

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

OO1ee Ynco 9acoB, OTBEIEHHBIX JIJIST U3YUSHUS] XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
ob1ero o6pa3oBaHusi, cocTaBisieT 136 yacos:

B 10 xmacce — 68 yaca +24 pe3eps (2 4ac B HEJIENIO),
B 11 xmacce — 68 yaca (2 yac B HEZCIIO).



10 KJIACC
COJEPKAHUE OBYYEHUA
OPI'AHUYECKAS XUMUA
TeopeTnyeckne 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e¢ ocHOBHBIE TOJOXeHUs. CTpyKTypHbIE (OPMYJIBl OpPraHMYECKHX BemIecTB. [ omomorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne O  KiIacCHpUKANIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHINX
MIPEACTABUTENEN KIACCOB OPraHMYECKUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX IMPEBpAlllEHUIl: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEILIECTB, HaOJIOJEHUEe U ONHMCAHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, OOYIIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocTeuimne
MIPE/ICTAaBUTENN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMy 3aMelleHus Hu
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKHUM pAl. DTWIECH U MPOINWIEH — MPOCTEeUIIne
MIPE/ICTAaBUTENN aAJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu T'HAPUPOBAHUA,
rajJlOreHUPOBAHUS, TUAPATALIUH, OKUCICHHS U OJMMEPHU3aLIH), TOJyYeHHE U IPUMEHEHHUE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBoiictBa (peakuust mnosmmepusauuu). IlomydeHue CHHTETHMUECKOrO Kaydyyka M PE3HHBI.
[uknoankadsl.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUYECKHH psa. AIETUICH —
IIPOCTEHUIINI NpeACTaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NUEeCKre U XUMUYECKUE CBOICTBA
(peaxkuuu ruipupoOBaHNUs, FAJIOTEHUPOBAHUS, THAPATALUHU, TOPEHUS), T0JIydEHHE U IPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pu3MyecKHMe M XUMHUYECKHE CBOHCTBA (peakuuu
rajJJoreHUPOBaHUS W HUTPOBAHUSA), IMOJIydeHHE U INpUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoUCmMea (peakyuu 2ai02eHUpO8anus U HUMpOBanus), noayieHue u
npumeHnenue. TOKCHMYHOCTH apeHOB. ['eHeTHueckas CBSA3b MEXIy  YIVIEBOJOPOJAMH,
IIPUHAUICKALUMH K PA3JIMYHBIM KJIaCCAM.

[IpupoiHBIe UCTOYHUKU YTI€BOJOPOJOB. [IpupoHbli ra3 U nonyTHble HEQTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTkM He(TU: IEeperoHkKa, KpPEeKUHT
(TepMHUECKUM, KaTamuTHUeCKuil), mupoau3. [IpoaykTsl nepepaboTku He(TH, UX IPUMEHEHHUE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUs] BELIECTB U MX NPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3laMu MmiIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOre€HONPOMU3BOJHBIX, IPOBEIECHHE NPAKTHYECKOW pPabOTHI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Maccbl, 00BbEMaA, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJTYKTOB PEAKIIUH).




Kuciopoaconep:kaiue opranudeckne coeJuHeHust

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKUMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BogopoaHeie CBsI3M MEXAy MOJIEKYJIaMU CIIUPTOB. JleificTBHe MeTaHoIa U ATaHOJIA
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMHA METAJUIAMHY, KAUeCTBEHHAS PEaKLIUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha oOpraHu3M uesnoBeka. lIpuMeHeHue riauuepuHa U
STHUIICHTJTUKOJISL.

@®eHo:  CTPOCHHE MOJIEKYNbI, (U3NYECKHE W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunbl M KemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOMCTBAa (pEaklUU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTyYeHUE U TIPUMEHEHHE.

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpOCHHUE, PU3NIECKUE M XHUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe W npuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTENIM BBICITUX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble dpHUPBI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX S(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, Kiaccudukaius yrieBo 0B (MOHO-, - U Mmoaucaxapuisl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuaom memau(ll), oxucieHume aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIEHHE, OpOXKEHHE TIIIOKO3bI), HAXOXJEHHWE B MPHUPOJE,
pUMeHeHue, ouosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ouznyeckue U XUMHUYECKHUE CBOMCTBA Kpaxmaia (THIpOJIu3, KaYeCTBEeHHAs PEaKLUs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMO/ICHNEe W OIMMCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riunepuHa ¢ ruapokcugom menu(ll)), ampaernmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peaknuu (Maccel, 00BbEMa, KOJIMYEeCTBa
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklUMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcoaeprkalye OpraHn4ecKue CoeIMHEHMs.

AMUHOKUCIOTBI Kak aMmQOTepHble OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIWIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOIEKYISpHBbIE coenuHeHus. [lepBuuHas, BTOpWUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEIKOB: TUIPOJIM3, JACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
ONHCAaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OEJNKOB MpH HarpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsIpHbIe COeIMHEHH S

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPU3aLMH, CPEIHsAs MoJIeKylspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKcrepuMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BEUIECTB U MX NpEBpAlllEHUI: 03HAKOMIICHHE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSI 4Yepe3 HCIOJb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSTHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupukauus, IEepUOJUYHOCTb, HaONIO/IEHUEe, HU3MEpEHHe,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHME BEUIECTBa, (PM3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHm3Me, (POTOCHHTE3,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorHs: NHUILEBbIE MPOLYKTHI, OCHOBBI PAllMOHAIBHOIO ITUTAHUS, MOIOIIHE CPEACTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC.
OBHIASI N HEOPTAHUYECKAS XUMMUSA
Teopernyeckne 0CHOBbI XMMHUH

XUMHYEeCKUH dJeMeHT. AtoM. Sapo artoma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTany, S-, p-, d- amements. OcobeHHOCTH
pacrpeiesieHdst JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB TMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOr0 3akoHa u Ilepuoauyeckol CHUCTEMBbl XHUMHUYECKHX
anementoB [[. M. MenpaeneeBa ¢ COBpeMEHHOM TE€OpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
[0 TpyInaMm U neprojaM. 3Hau€HUE MEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKU.

CrpoeHue BemecTBa. XHUMHUYECKas CBS3b. BUIbI XUMHYECKOW CBS3M (KOBaJEHTHAs
HEMoJIApHas W TOJSpHAas, MOHHAas, MeTajulhyeckas). MexaHu3smbl 00pa3oBaHHS KOBAaJICHTHOU
XUMHYECKON CBs3U (OOMEHHBIH M JTIOHOPHO-aKIENTOpPHBIN). BomopoaHast cBsi3b. BaneHTHOCTS.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKHUcleHns. IOHbI: KAaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.



[Tonsatue o gucnepcHbIX cuctemax. VMICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccudpukanuss HeopraHumueckux coequHeHuil. HomeHkiaTypa HeOpraHWYeCKHX
BemlecTB. ['eHeTHueckass CBSi3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIacCaM.

Xumunueckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMi B HEOPraHUYEeCKOW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUs MACChl BEIIECTB, 3aKOH COXpPAHEHUs U MPEBpaICHUs
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iM4HbIX (akTopoB. OOpaTHMbIe peaklyu.
Xumudeckoe paBHoBecue. DakTopbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Ipunnun Jle HlaTense.

OnekrponuTudeckas gucconuarnys. CuinbHble W cliadbie d7eKTpoauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETIOYHAS.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yYEHHUS BEHIECTB M WX MPEBPAILIECHUN: JEMOHCTpPAIIHS
tabmui «llepuommueckas cuctema xumuyeckux snaeMeHToB J[. M. MenneneeBa», u3ydeHue
MOJIEIe KPUCTAUIMYECKUX peméToK, HaOMI0/IeHHne W ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OTIpeNieJIEHNuEe CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHIMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MpaKTU4YeCKOl paboThl «BiusHue pa3ianuHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKLIUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MTOHATUS «MACCOBAsl OJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoauyeckoil cuUCTEME XMMHUYECKUX
anementoB JI. M. MengeneeBa U 0coOeHHOCTH CTpoeHHs aToMoB. (Dusnueckue CBONCTBA
HEMETAJJIOB. AJUIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUCIOopoa, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEWIIMX HEMETaJUIOB (TaJlorTeHOB, cephl, a3ota, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COeUHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KHCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHNe BaXXKHEMILINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue metaioB B Ilepuonnueckoii cucteMe XUMHUECKUX AJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaijioB. O6miue
¢buznueckue cBoiicTBa MeTawioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUN Pl HAIPSHKEHUN
METAJJIOB.

XVUMUYECKUE CBOMCTBA BaXHEHIIMX METAJIOB (HATpUM, Kaiuuil, KalblHMi, MarHui,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3YYEHHMS BEIIECTB W HX MPEBpAlICHUN: H3ydEHUE
KoJuleKinu «MeTamibl U CIjiaBbl», OOpa3loB HEMETAIIOB, pEIICHHE SKCIEePUMEHTAIbHBIX
3a/a4, HaONIOJIeHWe W  ONHUCaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE THUIPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT W MIENOYel, KaueCTBEHHBIE
peaklK Ha KaTUOHBI METAJIJIOB).



Pacuérnsble 3amaum.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB MO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMH BELIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, ECIIM OJHO U3 BEIIECTB HUMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 00eciedeHIHN SKOJOTUYECKOM, SHEPTETUUECKON U MUIEeBOW 0€30MacHOCTH,
pa3BuTMM MeaMIuHbL. [loHATME O HaydHBIX METOJAaX IIO3HAHMS BEIIECTB M XUMHUYECKUX
peaKuum.

[IpencraBnenns 00 oOmMUX HAYYHBIX MNPUHLOUNAX T[POMBIIUIEHHOTO TIOJXYYSHHS
BAKHEUIINX BELIECTB.

UYenoBek B MHpEe BEUIECTB W MAaTE€pUATOB: BAXKHEHIINE CTPOUTENBHBIE MaTE€pHabI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacCKH, CTEKJIO, KepaMHKa, MaTepHallbl Ul DJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XHWMHUS U 3JI0pOBbE YEJIOBEKA: IMPAaBWJIA HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENApPaTOB,
IpaBuiia 6€30MacHOTO UCOIb30BaHUS MPENapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBSA3€H MPU U3YyYEHHH OOIel M HeOpraHM4eCKOH XUMUU B
11 kyacce OCyIIeCTBIACTCS Yepe3 MCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYUHBIX MTOHSTHM,
TaK ¥ NOHATHMH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAayudHbIM (akT, Tumore3a, 3aKOH, Teopus,
aHalnM3,  CHHTE3,  KilaccuuKanus,  NEepUOAUYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHUE, SIBICHUE.

®du3nka: Marepus, SHEPrus, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PavoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUil YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIIeCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE MOPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIBCKOXO35ICTBEHHOE IIPOU3BOJICTBO, MULIEBast
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaioB, 3JEKTPOHHASI IPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA IIPOTPAMMBI 110 XUMHWKU HA
BFA30BOM YPOBHE CPE/IHEI'O OBILIEI'O OBPA30OBAHU A
JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K Pe3y/IbTaTaM OCBOCHHUS 00yJatOIUMUCS
IIPOrpaMM CpeiHEro oOuiero oopa3oBanus (JIMUHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM).
Hayuno-meToanueckoil OCHOBOM il pa3paOOTKH JIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeameTa «XHUMHsD» Ha YPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJIMuMe MOTHUBALIUU K 00YyUEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, MPUCYIIMMU IIEJOCTHOM CHCTEME XHUMHYECKOIO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MpenMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
yu4eOHOM M BOCHMTATEIBHOW JESTEIbHOCTHM B COOTBETCTBUM C T'yMAaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTUSA U HPABCTBEHHOI'O CTaHOBJIICHMS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaKIaHCKOro BOCIHUTAHMSA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW IEATENBHOCTH MPH CO3/1aHUM Y4€OHBIX IPOEKTOB,
peleHnH y4eOHBIX M [T03HABaTEIbHbIX 33J1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH €A TENBHOCTH;

2) MaTpHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

MHTEpeca M TO3HABATEJIbHBIX MOTHBOB B TOJYYEHHMM M TOCJIEIYIOUIEeM aHajIu3e
nH(pOpMAIIUU O NEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUM;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYECKHUMH SIBJICHUSMH, W
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE IMOBEJICHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TMO3UIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMupoBaHHS KYJIbTYPhI 3/I0POBbS:

MOHMMaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JIEATEITHHOCTH;

MOHMMAaHMS [IEHHOCTH TMPaBWJI WHIWBUIYAILHOTO M KOJUIEKTHBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCJECACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYECK (YIMOTPEOIECHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIIeCTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATECILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpaeKTOpUH oOpa3oBaHMUs,
Oynaymieit mpodeccuu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€J1IeCO00Pa3HOro OTHOIICHUS K IPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMoOHAaIBLHOTO MPUPOIOIIOIE30BAHNUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel MpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATHh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4Yusl PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYPbI, OIBITa
NEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

chOpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IAHUU [IEJIOCTHOTO MPEJICTaBICHHS 00 OKpYKaIOIIEM



MHpE KaK O €IMHCTBE IMPUPOJbI M YEJIOBEKA, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHn: IpoOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IUBWIM3AIMH: B €€
I'YMaHUCTHUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepHalbHOU
KYJIBbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIIEBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00eCreYeHNN YCIIOBHIA YCIIEITHOTO TPY/la M AKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YICHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHUMaHUS CYIIHOCTA METOJOB IIO3HAHUS,
WCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHHSI JIIS
aHalM3a U OOBSICHEHUs SIBJIICHUU OKPYKAIOIIETO0 MUpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JIefaTh 000CHOBAHHBIE 3aKITIOYCHHST HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS JAaHHBIX
C LEJBIO MOJTYYEHUS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOIB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUs TTPoOIemM
B peaJIbHbIX KU3HCHHBIX CUTYaIUIX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON IEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEephIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW TO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pPa3audHbBIX cdepax npodeccHoHaTbHON
JEATeITbHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS Y4YeOHOro mpeamera «XWMHUS» Ha YpPOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAOT:

3HaAYMMBbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCSA MEXIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIIeHAYYHBIC TTOHATHS, OTPAXKAIOIINE 1IETOCTHOCTh HAYYHOW KapTHHBI MUPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHsl, SBJCHUE, MPOIIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOIIOACHUE, M3MEPEHNE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAIbHBIE yueOHbIe JICACTBUSA (mo3HaBaTeIbHEIE, KOMMYHHKaTUBHBIE,
peryiasTuBHBIC), obecrieunBarome (GopMUpoOBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COITMATPHOM KOMITETCHITMHN 00yYaIOIIUXCS;

CHOCOOHOCTh ~ OOYy4aroIIMXCS  HCIOJb30BaTh  OCBOGHHBIE  MEXIUCIHUILIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIBHOU U
COIIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBHAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBarth;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI AESATEIBHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIIJIEHUSI — BBIAETATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE OHITHS [ 00BICHEHUS OTJENbHBIX (DAaKTOB U SBICHUM;



BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(UKAIIUHU BEIIECTB U XUMUYECKUX PEAKLIUi;

yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKUE PACCY)KICHHsS (MHIYKTUBHBIC, JECIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBJICHUAX, (OPMYIHPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

MIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MOJeu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QOopMylia, YpaBHEHHE XUMHYECKOW peakIud — TPU pPEIICHHHA Y4eOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIEA0BATENbCKUE € CTBUS:

BJIaJIETh OCHOBAMH METO/IOB HAYYHOT'O MTO3HAHUS BEILIECTB U XUMUYECKUX PEAKIIHIA;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
st GOPMUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABMIIEHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTENBHO
MIPOTrHO3UPOBATh €ro pe3yabTaT, (GopmMynaHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMS, COCTABISATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
IPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJ0B MO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTeparypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UpPOBaTh MH(OPMALMIO PA3IUYHBIX BHUIOB M (OPM MpPEICTABICHUS, KPUTHUYECKU
OLIEHUBATh €€ TI0CTOBEPHOCTh M HEIIPOTUBOPEUNBOCTb;

(dbopMynHupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHbIE METOJbl IPU IOUCKE M OTOOpe
uHpopMalny, HeOOXOAUMO Ul BBIIIOJIHEHUS YUEOHBIX 3a/1a4 ONPEEeIEHHOTO THIIA;

IpUOOPETaTh OIBIT MCIOJIb30BaHHUsSI MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMY NpeAcTaBiIeHUss UHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAyYHBIH $3bIK B KayecTBE CpeACTBAa INpu paboTe C XUMHYECKOH
uHbopManuel: NPUMEHATh MeEXIpeaAMeTHble ((pU3MUYecKue W MaTeMaTH4YeCKHe) 3HaKd U
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OBiiaieHNe YHHBEPCAIbHBIMU KOMMYHUKATUBHBIMH 1 CTBUSIMM:

3aJjaBaTh BOIPOCHI MO CYLIECTBY OOCYX/JIaeMOW TeMbl B XOJi€ AUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIILHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNIaTh C MpPE3EHTAIMel pe3yabTaTOB IMO3HABATEIBHOM AEATENBHOCTH, MOJTYYEHHBIX
CaMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHHKAMM TIPH BBIIOJHEHUHM XHMHUYECKOTO
HKCTIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,



peanu3anyu y4eOHOTrO IMpoekTa U (HOpMYIHPOBATH BBIBOJBI IO PE3yAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHUS TO3UIMIA B X0/1€ 00CYXIeH!s 1 0OMeHa MHEHHSIMH.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMY J1eliCTBUAMM:

CaMOCTOSITENIBHO IJIJAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3a/a4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
IpeUlaraéMblii AJITOPUTM JIECHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JESATEIbHOCTM Ha OCHOBE CaMOaHalIW3a H
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHbIe pe3yapTaThl OCBOCHMSI Kypca «OpraHudeckast XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
Hay4YHOW KapTUHBI MHpPa, POJIM XUMHH B TO3HAHUHU SBJIEHUN NPUPOJIBI, B (POPMHUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CHUCTEMOW XHMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATaIONIUe
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIeKTpPOHHAsi 000JI04YKa aTromMa, MOJIEKYJIa, BaJIEGHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHasi), MOJib, MOJIApHAs Macca, MOJSAPHBIA O00BEM, YIIIEpPOJHBIA  CKeJNeT,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, W30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPO U a30TCOJEpKAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHUS OPraHUYECKUX
BemectB A. M. bymiepoBa, 3akoH COXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEXKAallhe B OCHOBE NOHMMAaHUs
MIPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMYecKne CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC NMPU3HAKU MOHSITHM, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME TOHATHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MpeBpalICHUN OPraHUYeCKUX COCTUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOI) (OpMyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEaKUUM, U3roTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYEeCKUX BELIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OpPraHUYEeCKUX
BEIIECTB MO0 MX COCTaBYy M CTPOEHHUIO K OINpeNel€HHOMY KIAcCy/Tpylie COeAUHEHHH
(YrneBoJOpoabl, KUCIOPOJ W a30TCOJEpXKAallMe  COEIMHEHMs, BbICOKOMOJIEKYISPHbIE
COeIMHEHUs), TaBaTh UM Ha3BaHUA o cuctemarnuyeckoil HomeHkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, STWICHIJIMKONb, TIUIEpUH, (PEeHOd, (GopManbAeruj, aleTaiabAeruja, MypaBbHHAsS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEMHOBAsl KUCJIOTa, CTEApUHOBAsl KUCIIOTA, IIII0OKO03a, (PyKTO3a,
KpaxmaJi, IeJITI0J103a, TJIULHH);



c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACTSATh BHIBI XUMUYCCKOW CBS3M B OPraHUYECKHX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXCHHUS TEOPUU CTPOCHHUS OPraHUYeCKHX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

cOpPMHPOBAHHOCTh YMCHHM XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (UINYCCKUE U
XUMHUYECKHNE CBOMCTBA TUIMYHBIX MIPEICTABUTENICH PA3IMYHBIX KJIACCOB OPTAaHMUECKHUX BEIIECTB
(meraH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METAaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TIIUIEPUH, (HEHOJI, aleTalbJAeTHI, MypaBbUHAS H YKCYCHAs
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCIIOTa), WJUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKIUi C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (hopMyIL;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh HMCTOYHUKH YIIIEBOJOPOHOTO CHIPbS
(HedTb, TPUPONHBIM Ta3, Yrojp), CHOCOOBI HUX MEPepadOTKU U MPAKTUYECKOE NpPUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

chOpMUPOBAHHOCTh YMEHUWM TPOBOJUTH BBIYUCICHHS 10 XHUMHUYECKUM YpaBHEHUSIM
(Maccel, 00b€Ma, KOJIMYECTBA MCXOTHOTO BEIECTBA WM TMPOAYKTA PEAKIHUH TI0 HW3BECTHHIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO M3 UCXOTHBIX BEIIECTB WU MIPOTYKTOB PEAKITUN);

chopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHMS, WCIMOJb3yeMbIX B XHMHH TIPU M3yYEHUU BEHIECTB W XUMHUYECKUX SBJICHUN
(HaOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/ATh MpaBUjia MOJb30BAHUS XUMHUUYECKOW TOCYION U
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHH IJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKUX BEIECTB MPU HAarpeBaHUU, MOJYyYEHHE 3TUJIICHA U U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEITKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTU
npu oOpallleHnu ¢ BellecTBaMHU M J1a0opaTOpHbIM 000OpYIOBaHUEM, MPEICTABIATH PE3yIbTAaThl
XMMHYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX pEeaKUUid U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popmaliu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHMI COONIOJATh MpaBHJIa JKOJOTUYECKH IEJIeCO00pPa3HOTOo
MOBEACHUA B OBITY U TPYIOBOH J[EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBbS U
OKpY’Kalolllel MPUPOJHON cpelbl, 0CO3HABaTh OMACHOCTh BO3ACUCTBUS HA JKHUBBIE OPraHU3MbI
ONpeeNEHHBIX OpPraHMYEeCKUX BEUIECTB, MOHMMAas cMmbica mnokazarens [IJIK, mosicHate Ha
puMepax CrmocoObl YMEHBIICHHs] U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEII0BEKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMU BO3MOXKHOCTSMHU 3J0POBBSI: YMEHHE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMUYECKUX SIBJICHMUIA;

JUIS CIEMBIX W CIa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE WCIIOJIb30BaTh peibedHO-
TOYEYHYIO cucTeMy obo3nauenuit JI. bpaiins ans 3anucu XumMmudeckux GopmyiL.



11 KJIIACC
[IpeameTHbIe pe3ynbTaThl 0CBOEHUA Kypca «O01Ias 1 HeopraHu4decKasi XUMUsD» OTPAXKAIOT:
- chopMHPOBAHHOCTh MPEACTABICHUN: 0 XUMHYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIU XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPAKTUYECKUX 3a7a4 M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOMN CpEAE;

-BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET: OCHOBOTIOJIAratOIUe
MOHATHUS (XMMHYCCKHI JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIA ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM 00BbEM, BAJIGHTHOCTD, JIEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb
OKHUCIICHUs, XUMUYECKas CBsI3b (KOBaJIEHTHAs, MOHHAS, METAJUTMYECKas, BOJOPOIHAS),
KpUCTaJUTHYECKas PeméTKa, TUITI XUMUYECKUX PEAKITUH, PACTBOP, DJICKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOJIUTHUECKAS UCCOIUALINS, OKHCIUTENh, BOCCTAHOBUTENH, CKOPOCTh
XUMUYECKON PeaKIiu, XUMUIECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHUSIICKTPOTUTHIECKOM
Jycconuranyy, nepuoauyeckuil 3akon . M. MeneneeBa, 3aKk0OH COXpaHEHUS MacChl BEILIECTB,
3aKOH COXpaHEHUS U MPEBPAIICHHS SHEPTUH TIPU XUMUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHH, MEPOBO33PEHUECKHE 3HAHUS, JIS)KAINE B OCHOBE MMOHUMAHUS
MPUINHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUU U 0€30T11aCHOM HCIOJIh30BAHNUN BAKHEUIITUX HEOPTAHMYECKUX BEIIECTB B
OBITY ¥ TIPAKTHYECKOM JCSITEIIBHOCTH YEIIOBEKA;

-c(hOPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC MPU3HAKU MMOHATHH, YCTAaHABINBAThH
UX B3aMMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOIIME MOHATHS NMPU OMHCAHUU HEOPTaHUYECKHX
BEIIECTB U MX MPEBPALLICHUN;

-C()OPMUPOBAHHOCTh YMEHUN HCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJMKY JJISi COCTABIICHUS
dbopMyn BeIIeCTB M YypaBHEHUN XUMUYECKHX peakIil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHBIE Ha3BaHUS OTACAbHBIX HEOPraHWYECKHX BEIIECTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, Herami€Has W3BeCTb, NMUThEBas COJa, MUPUT U
Apyrue);

-COPMUPOBAHHOCTh YMEHUN ONpPENENATh BAJIEHTHOCTb M  CTENEHb OKHCIICHUS
XMUMHYECKUX DJEMEHTOB B COEAMHEHHUAX PpaA3IUYHOTO COCTaBa, BHJ XUMHYECKOH CBS3U
(KoBajyieHTHAsi, MOHHAsA, METAJJIMYECKas, BOJOPOJHAS) B COCIUHEHUSIX, TUI KPUCTAIMYECKOMN
pEeETKY KOHKPETHOTO BELIECTBA (aTOMHAasi, MOJIEKY/sipHasi, MOHHAsA, METaJlInyecKas), XapakTep
Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COCTMHEHMIA;

-c()OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPHUHAICKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyNIe coelnHEeHUH (MPOCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

-c)OPMUPOBAHHOCTh YMEHHI pacKpbiBaTh CMBICI Mepuoaudeckoro 3akona J[. W
MenzeneeBa W JEMOHCTPHUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

-cOpPMUPOBAHHOCTh YMEHMI XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproanyeckoit cucteMbl XuMuueckux snemeHToB /1. WM.
MeHneneeBa, WCHOJB3YS TMOHITHS «S-, P-, O-3J€KTPOHHBIE OPOHMTANINY, «IHEPreTUUYECCKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COEIMHEHUH 1o nepuodam u rpynmnam [lepuoaudeckoil cucteMbl XuMuyeckux anemeHToB [, 1.
Meneneena;



-c(popMHpPOBAaHHOCT YMEHUH XapaKTepH30BaTh (OMHCHIBATh) OOIIHME XUMHUYECKHUE
CBOMCTBAa HEOPraHMYECKMX BEIIECTB pa3IMYHbIX KJIACCOB, IOATBEPXKJIaTh CYLIECTBOBAHUE
IFEHETUYECKON CBA3M MEXJAy HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

-c(popMHPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATH XUMUYECKUE PEAKUIUHU IO Pa3IMYHBIM
IpU3HaKaM (4MCIy U COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY 3(PQeKTy peakuuu,
M3MEHEHHIO CTEIICHEH OKHUCIICHHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTHIO KaTAIN3aTopa);

-c(hopMHPOBaHHOCTH YMEHHI COCTABIIATh YPAaBHEHHS PEAKIMHA Pa3IMYHBIX TUIIOB, TIOJTHbIE
U COKpaIIEHHBIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHSI, IIPH KOTOPBIX 3TH
peaxkuuu uAyT 10 KOHIIa;

-C()OpMUPOBAHHOCTh YMEHUI MTPOBOJUTH PEAKIINH, TOATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB pa3IMYHbIX HEOPraHUYECKUX BEIECTB,

-C()OpMUPOBAHHOCTh YMEHUI PACKPHIBATh CYITHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeCTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKItii;

-C()OpMUPOBAHHOCTH YMEHHUM OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeaKIMU OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMENIEHHs XHMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniui Jle [llaTense);

-c()OPMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaTh XHMHUYECKHE IPOIECCHI, JIekallue B
OCHOBE IPOMBIIIJIEHHOTO MOJYyYeHHs] CEpHOM KHUCIOTHI, aMMHaKa, 3KOJOTHYEeCKUX Mpobdiemax
XMMHUYECKOTO MTPOU3BO/ICTBA;

-C)OPMUPOBAHHOCTh YMEHUH TPOBOJIUTH BBIYUCICHHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JIOJil BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
uau 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHUSI MacChl BEUIECTB, IPEBPALECHUS U COXPAHEHUSI SHEPTUH;

-chOPMHUPOBAHHOCTh YMEHHUH COOJIO/IaTh MPaBHJIa MOJIH30BAHUS XUMUYECKON MOCYI0N U
nabopaTopHbIM 000PyIOBAaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BELECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB;

-C)OPMUPOBAHHOCTh YMEHHUIl IUJIAHUPOBATh M BBINOJHITH XUMHUYECKHH HKCIEPUMEHT
(paznmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE Cpellbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peakldd HOHHOTO OOMEHa, KAaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3aj1a4 no Temam «Metamnei» u «HeMerannsn)

-C()OPMUPOBAHHOCTh YMEHHMI KPUTHUYECKH aHaJIU3UPOBATh XHUMHUYECKYI0 WHMOPMAIHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCcOBOMl KOMMYyHHKaluu, WHTepHET u
APYTHX);

-c)OPMUPOBAHHOCTh YMEHHH COONMIOaTh MpaBUjia 3KOJOTHYECKH IeJIecO00pa3HOro
NOBEJICHUsT B OBITY M TPYJOBOH [EATENBHOCTH B LEISAX COXPAaHEHUS CBOETO 37I0POBbS U
OKpPY>KaOILlle! TPUPOJHOM Cpenbl, 0CO3HABaTh ONACHOCTh BO3JEHCTBHS Ha JKUBBIE OPTraHU3MBbI
oTpeeNEéHHBIX BEUIECTB, MOHMUMAas cMbIch mokazatens [1JIK, moscHATs Ha mprMepax CrocoObI
YMEHBUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M UYE€JI0BEKa;

-n7si oOy4arouMxcs ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbs: YMEHHE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,

-JUIsL CHEMBbIX M CINa0OBHIAMIMX OOy4aromUXCs: YMEHHE MCIIONb30BaTh pPelbeHO-
TOUEUHYIO cucTeMy 00o3Hauenuit JI. bpaitns ans 3anucu XuMu4eckux popmyil.



TEMATHYECKOE IINIAHUPOBAHHUE 10 kaacc

KoauuecTBo yacos DJIeKTPOHHBbIE
Jrj;_)n HanmenoBanue pasjieioB ¥ TeM NPOrpaMMbl Beero Konrposabubie | [Ipakruyeckue | (uupposbie)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pa3nen 1. Teoperuyeckue 0CHOBBI OPraHU4YeCKO XUMHUH
11 [Ipenmer oprannueckoi XuMun. Teopusi CTpOEHHUS 6 0 0 bubnuorexa [JOK
opraHuueckux coeauHenuii A. M. byrneposa https://myschool.edu.ru/
Wroro mo pazueny 6
Paszpnen 2. Yriuesogopoabl
2.1 [IpenenbHBIC YIIIEBOIOPOIBI — ATKAHBI 3 0 0 ft?rfs?;;f/izﬁog& I(ju.ru /
29 HenpenenbHbie yrieBoI0POIbI: aJKEHBI, 5 0 0 bubnuoreka [IOK
aJIKaJINCHBI, ITMKIIOAIKAHBI, aJIKMHBI https://myschool.edu.ru/
2.3 ApomaTH4eCcKHe yrieBo0POIbI 2 0 0 ngg;ﬁfggﬁogi Icfu.ru /
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB U HX 5 0 0 bubnunoreka [JOK
nepepaboTka https://myschool.edu.ru/
95 ['eneTnyeckue CBsI3M MEXKy KilaccamMu 5 0 0 bubnuoreka [JOK
YIJI€BOJIOPOIOB. https://myschool.edu.ru/
26 Cucremaru3zanus 1 00001IeHNE 3HAHHH 110 TeMe Ne 5 0 0 bubnuoreka [JOK
2 «Y1neBoA0pOoabl U UX MPUPOJHBIE UCTOUYHUKI https://myschool.edu.ru/
57 Kontponsnas padora Nel mo teme «Teopus 1 1 0 bubnunoreka [JOK
ctpoenust A.M. byrneposa. YrieBonopoabn» https://myschool.edu.ru/
Hroro no paszneny 19
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Paznen 3. Kuciiopoacoaep:kamme oprannyeckue coenHeHust

bubmuoreka [JOK
3.1 Cruptel. Genou 4
P https://myschool.edu.ru/
3.9 Anpnerunpl. KapoonoBbie kucnoTel. Cl0oXKHbBIE 6 bubnuorexa [JOK
' 3upsI https://myschool.edu.ru/
bubmmoreka [{OK
3.3 YrineBoas 4
. https://myschool.edu.ru/
bubmmoreka [{OK
3.4 [ToBTOpenue.Pemenue 3amau 1
p s https://myschool.edu.ru/
Kontponsnas pabora Ne 2 o teme
3.5 «Kucmopocoaeprkariyue opraHiIecKue 1 bubamorexa LOK
' POACOACPXALIHE Op https://myschool.edu.ru/
COCITMHEHUSD)
Hroro mo pazueny 16
Pasnen 4. A3orcoaeprkaiime opraHnyeckue coeIuHeHus
bubnuoreka [IOK
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 5 nomorexa I
https://myschool.edu.ru/
4.2 ['enernueckas cBsi3b MKy KJaccaMH 1 bubnuoreka [JOK
' OPraHM4YeCKUX COCTMHEHUN https://myschool.edu.ru/
Hroro mo pazgeny 6
Paznen 5. buosiornueckn aKTUBHbIE OPraHUYeCKHEe BeNeCTBA
bubnuoreka [JOK
5.1 ®epmenTel. Butamunbl.l opmonsl.JIekapcTa 5 »
https://myschool.edu.ru/
5.9 ['eHeTUecKue NENOYKM NpeBpallCHUs 5 bubnuoreka [JOK
' OPraHUYeCKUX BEIIECTB https://myschool.edu.ru/
5.3 OO6oOmeHre 1 cucTeMaTu3alus 3HaHUH. 5 bubmuoreka [JOK
' [ToaroToBka K KOHTPOJIBHOU paboTe. https://myschool.edu.ru/



https://myschool.edu.ru/
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https://myschool.edu.ru/
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5.4 KouTtponsHas padora 1
Hroro 10
Pa3znen 6. BbicokomosiekyJIsipHbIe COeTUHEHHS
bu6mmoreka [IOK
1 I1 . K .B
6 FIACTMACCRL. RayHTyKH. BOTOKHA > https://myschool.edu.ru/
6.2 Buorexnonorusa 1 BubmaoTexa [IOK
https://myschool.edu.ru/
Wroro mo pazueny 6
Pa3znen 7. IllonBenenue uToros
. bubmuoreka [OK
7.1 006006 2
ODIEHHE SHATHH https://myschool.edu.ru/
. bu6mmoreka [IOK
7.2 I1 5] 1
0JITOTOBKA K KOHTPOJILHOU padboTe httos://myschool.edu.ru/
7.3 Hrorosas koHTposbHas padoTa 3a kypc 10 kiacca 1 bubnuoreka [IOK
https://myschool.edu.ru/
7.4 Hrorosoe 3anarue 1
Hroro 5
68 +2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME Jaca

pes3eps



https://myschool.edu.ru/
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11 kaace

Ne KoauvecTBo yacos DJIeKTPOHHbIE
n/ HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B Kourpoabubie | IlpakTuHueck. (ungposrbie)
n cero padoThI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atomoB. [13 u IICXD /1. U. bubnuorexal [OK
11 7 1 0
Menneneesa https://myschool.edu.ru/
bu6moreka [IOK
1.2 C .M &) 24 1 1
TpoeHHe BerecTBa. MHOrooOpasue BeIecTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 X 17 1 0
AMITECIIE pedKitin https://myschool.edu.ru/
Hroro mo pazgeny 48
Pa3znen 2. BemecrBa u ux cBoiicTBa
bu6mmoreka [IOK
2.1 K 2 0 0
JACCHPHKALIS BELLCCTD https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Meraibt 3 0 0 https://myschool.edu.ru/
bubmuoreka [JOK
2.3 H 2 0 1
eMeTalIEt https://myschool.edu.ru/
bu6 OK
2.4 Heopranndeckue 1 opraHM4ecKue BemecTBa 6 0 0 h tI/tIszI:I;I/(r);\e/Is(shlg)lol.e du.ru/
2.5 | CBs3b HEOPraHUYECKUX M OPTaHUICCKUX BEIICCTB 5 1 0 bubmorexa IOK
' P P t https://myschool.edu.ru/
Hroro no paszneny 18
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Pa3gen 3. Xumus u ;Ku3HbL

3.1 XHUMHS ¥ )KA3HD 2 bubmmnorexa IIOK
. https://myschool.edu.ru/

Htoro 1o pazjen bubnuorexa [JOK
PR 2 https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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HOYPOYHOE ININIAHUPOBAHHUE 10 kaacc

N KoauvecTBo yacos DJIeKTPOHHBbIE
o
Mara uudposbie
n/ Tema ypoka Kontpousn | IlpakTuyec
Bcero u3yyeHusi | oOpa3oBaTesibHbIE
n padoTsbI KpadoThI
pecypcsl
Pasznen 1. Teopernueckue 0CHOBBI OpraHnyeckoi xumuu (6 4)
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 0 0 bubnuorexa [JOK
pa3BUTHE U 3HAYCHUE https://myschool.edu.ru/
9 Teopust cTpoeHUsI OpraHUYECKUX COCTUHEHNN A. 1 0 0 bubnuoreka [IOK
M. bytiiepoBa, €€ OCHOBHBIE ITOJIOKEHUS https://myschool.edu.ru/
[IpencraBnenue o KI1acCUPUKAIMA OPTAHUIECKUX
3 BemecTB. HoMeHkmarypa (cucreMaruueckasi) u 1 0 0 bubmorexa OK
' P https://myschool.edu.ru/
TpPUBHUAJIbHbIC HA3BAHUSI OPTAHUYECKUX BEILIECTB
4 Howmenknarypa. Banentnocts. [lonsiTre o 1 0 0 bubnuoreka [IOK
TOMOJIOTHH U TOMOJIOTaX. https://myschool.edu.ru/
N bubnuorexa [JOK
5 N3omepust u €€ BuIbI 1 0 0 1
https://myschool.edu.ru/
. bubnuoreka [JOK
6 THuIbI XUMUYECKHUX PEaKIui 1 0 0 1
https://myschool.edu.ru/
Paznen 2. Yraesoaopoast (19 4)
bubmuoreka [JOK
7 [TpupoaHBII ¥ TOMYTHBINA ra3bl 1 0 0
PHPOA yt https://myschool.edu.ru/
. bubnunoreka [JOK
8 AJNKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKUN PsJL 1 0 0 »
https://myschool.edu.ru/
. bubnunoreka [JOK
9 AJKaHBI:CBOWCTBA ,1IOJYyYEHUE U IPUMEHEHNE 1 0 0 »
https://myschool.edu.ru/
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bubmuoreka [JOK

10 AJKeHBI: COCTaB U CTPOECHHUE, CBOMCTBA
p https://myschool.edu.ru/
1 Al S OTBA TO/VICHIE CHOHIE bubmmoreka [{OK
KEHBI:CBOMCTBA ,ITI0JTy4CHHE U IPUMECHEHHU
yi p https://myschool.edu.ru/
bub6mmoreka [{OK
12 ANKaJMeHb! :001as XapaKTepUCTHKA
RAHIEHb B P P https://myschool.edu.ru/
13 Anxanuensl. CoiictBa.lIpumenenue. [lomyuenue bubnuorexa [JOK
CUHTETHYECKOTO KayqyKa U PE3UHBI https://myschool.edu.ru/
bubmmoreka [IOK
14 OaJIKaHbI
Lo https://myschool.edu.ru/
AJIKWHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,
15 OMOJIOTHYECKHH psifl. AlleTUIICH pn OCTCHIITHI bubmorera [IOK
TOMOJIOTHYECK . —
alin P https://myschool.edu.ru/
MPEACTaBUTEh ATKUHOB
16 XUMHUYECKUE CBOMCTBA, MOJYYEHUE U TPUMEHEHUE bubmuorexa [JOK
AJIKUHOB https://myschool.edu.ru/
bu6mmoreka [IOK
17 Apenbl.O01mas xapakTepUCTHKA
P - P P https://myschool.edu.ru/
ApeHbl: OEH30J1 U TOJIYOJI. bubnnoreka [JOK
18 .
CaoiictBa.llonyyenue.llpumenenne https://myschool.edu.ru/
19 [IpupoaHbIe ICTOYHUKH YTII€BOI0POI0B. CrtocOObI bubnuoreka [JOK
nepepaboTku HePTH https://myschool.edu.ru/
20 [IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: bubmuoreka [JOK
KaMEHHBIN yTroJib https://myschool.edu.ru/
21 ['enernueckas cBs3b yrieBoJA0pPOIOB, bubmuoreka [JOK
MPUHAISKAINX K Pa3JIMYHBIM KJlaccaM https://myschool.edu.ru/
29 I'eneTnueckas cBsI3b yriaeBOJOPOIOB, bubnuoreka [JOK

NpHUHAJICKAIUX K PA3JIMYHBIM KJIaCCaM

https://myschool.edu.ru/
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23 O06o0meHrne U cucTeMaTH3aIus 3HaHu| 0 bubnmoreka [JOK
1o TeMe Ne 2 «YT11eBoJ0pOIbl U UX IPUPOJHBIE https://myschool.edu.ru/
HMCTOYHUKI

24 [ToaroroBka Kk KOHTPOJIBHOM paboOTE MO pa3aeity 0 bubnuoreka [JOK
«YTIeBogOpOaABI» https://myschool.edu.ru/

o5 KonTponsnas padora Nel no paszneny 1 bubnnorexa [JOK
«YTIeBoA0pOabD) https://myschool.edu.ru/
Paznen 3. Kuciopojacoaep:kammue oprannyeckue coeqnnenus (16 4)

26 [IpenenvHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U 0 bubmmoreka [IOK

sTaHoJ. BomopoaHas cBs3b https://myschool.edu.ru/

97 XUMHUYECKUE CBOMCTBA , TOJTYYEHNE U IPUMEHEHHUE 0 bubmuorexa [JOK
CIIUPTOB https://myschool.edu.ru/

28 MHOroaTroMHbI€ CIUPTHI: ITHJICHTIIUKOJIb 1 0 bubnuoreka [IOK
TJIULEPUH https://myschool.edu.ru/

29 ®deHoJT: CTpOCHUE MOJICKYITBI, (PU3UIECKUE U 0 bubnuoreka [IOK
XUMHUYECKUE CBONCTBA, MIPUMEHECHHUE https://myschool.edu.ru/

30 Anbaerunipl: GopMabACTH U alleTAIbICT U, 0 bubnnoreka [JOK
AnietoH https://myschool.edu.ru/

31 OHOOCHOBHBIE TIPE/ICIIbHBIE KAPOOHOBHIE 0 bubnuoreka [JOK
KHUCJIOThI: MypaBbUHAs U YKCYyCHas https://myschool.edu.ru/

N bubnunoreka [JOK

32 CBoiicTBa,NI0JIy4YE€HHE, IPUMEHEHHE 0 httos/ /mvscholcl)l.e du.ru/

33 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBopa 0 bubnunoreka [JOK
YKCYCHOM KHUCIIOTBD» https://myschool.edu.ru/

34 CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX 0 bubnuoreka [JOK

KHUCJIOT. FI/I,[[pOJ'II/IB CJIOKHBIX 3(bI/Ip0B

https://myschool.edu.ru/
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35

XKupsr: ruapoan3, npuMeHeHne, OnoJornuecKas 1
POJIb )KUPOB. Mblj1a KaKk COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, NX MOIOIIIee JIeiiCTBIE

bubmuoreka [JOK
https://myschool.edu.ru/

bub6mmoreka [{OK
36 VYTreBopl: cocTaB, KIaCCH(PUKAIUSI U 3HAYCHUC 1
https://myschool.edu.ru/
37 Mounocaxapuabl.l'ekco3bl.] roko3a. 1 bubmuoteka [{IOK
https://myschool.edu.ru/
bubmmoreka [{OK
38 HCcaxapuabl: caxaposa 1
A p P https://myschool.edu.ru/
39 Kpaxmai u nemrronos3a Kak IpUpoaHbIE TTOIMMEPEI 1 bubmorexa LOK
p PHPOAL p https://myschool.edu.ru/
Cucrtematusanus 1 0000IIeHNE 3HAHUI 110 TEME
40 Ne3 «Kucmopoacoaepxaiiye opraHnuecKue 1 bubmorexa LOK
- p p p . https://myschool.edu.ru/
COCTMHECHUS M UX HaXOXKJIEHUE B KUBOW TIPUPOICH
A1 KP No2 o pazneny «Kucnopoaconepxaniue 1 bubmuorexa [JOK
OPraHU4YeCKUe COCAMHEHUSD) https://myschool.edu.ru/
Pa3znen 4. A3zoTcoaepikaiiue opraHnudeckue coequHeHusi (6 4)
Bbubanorexa LIOK
42 AMMHEBI: METUJIAMUH U aHUJINH 1 1
https://myschool.edu.ru/
. Bbubaunorexa LIOK
43 AMMHBI: XUMAYECKHE CBOUCTBA 1 1
https://myschool.edu.ru/
AMMHOKHUCIIOTHI KaK aM(OTEPHBIE OPraHNYECKUE
bubmuoreka [JOK
44 COEIMHEHMS, NX OMOJIOTMYECKOE 3HAUYECHUE. 1
N https://myschool.edu.ru/
CpoiicTBa, MOJTy4YeHHE U TPUMEHEHNE aMHUHOKHCIIOT
benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHBIC
N bubnuoreka [JOK
45 COeIMHEHUSI. XUMUYECKHE CBOMCTBA, MOIYYEHUE U 1

IpUMEHEeHHe OETIKOB

https://myschool.edu.ru/
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46 HyxiienHoBbIE KUCIIOTBI bubmuoreka [IOK
https://myschool.edu.ru/
47 ['eHeTnueckas CBsI3b MEXKY KJIACCAMHU OPTaHUYECKUX bubnuoreka [JOK
COEIMHEHU I https://myschool.edu.ru/
Pasznen 5. buoJsiornyecku akTuBHbIE Opranuyeckue Bemecrsa. (10 u)
bubmmoreka [{OK
48 DepMeHTHI.
p https://myschool.edu.ru/
bubmmoreka [{OK
49 Buramunb: nosmotexa Il
https://myschool.edu.ru/
bu6moreka [IOK
50 I'opmoHBI
p https://myschool.edu.ru/
bu6moreka [IOK
51 JlexapcTBa
P https://myschool.edu.ru/
bu6mmoreka [IOK
52 I1. P. Ne 3. «O6HapyxeHHE BUTAMUHOBY
pyX https://myschool.edu.ru/
53 ['eHeTnyeckre IENOYKH MPEBPALLICHUS KUCTOPOI- U bubnuoreka [IOK
a30TCOJIEpKAIUX YrIEBOI0POIOB https://myschool.edu.ru/
54 ['eneTnyeckure 1ENOYKU MPEBPAILICHUS KUCTIOPOI- U bubnuoreka [JOK
a30TCOJIEpKAIUX YrIEBOI0POIOB https://myschool.edu.ru/
Pemenne pacyeTHBIX 3a71a4 1O TeMe
bubmuoreka [JOK
55 «A30TCcoaepKaIye OPraHuIeCKUe COCTMHCHUS U
. https://myschool.edu.ru/
HX HaXOXICHHUE B )KMBOU MPUPOJICH»
56 O06001eHre 3HaHU| 0 KHCIOPO/I- U bubnunoreka [JOK

a30TCOACPIKAIIUX OPTraHUYCCKUX COCAUHCHUAX

https://myschool.edu.ru/
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VYpok — ynpaxkHeHHE 10 TeMe «A30TCoAepKale

bubmuoreka [JOK

57 OPraHUYECKUE COCTUHEHUS U UX HAXOXKJICHHE B
Ny https://myschool.edu.ru/
KUBOU MPUPOIC»
Pa3znen 6. BbicokomosiekyisipHble coequHenus (6 1)
58 OcHOBHBIE TOHATHUSI XUMHH BRICOKOMOJIEKYJISIPHBIX bubnuorexa [JOK
coemHeHn . MICKyCCTBEHHBIE MOJIMMEPBI https://myschool.edu.ru/
bubmmoreka [{OK
59 CHHTETHYECKHE TIACTMACCHI
https://myschool.edu.ru/
bu6moreka [IOK
60 CuHTETHYECKHUE KA U
YayK https://myschool.edu.ru/
b K
61 CHHTETHYECKME BOJOKHA nomotexa O
https://myschool.edu.ru/
62 [Ipaktueckas padota Ned «Pacno3znaBaHue bubnuoreka [IOK
MJIACTMACC ¥ BOJIOKOH https://myschool.edu.ru/
Bbubanorexa IHOK
63 Buorexuonorus nosmorexa L
https://myschool.edu.ru/
Paznen 7. IlloaBenenue uroros (5 4)
" " Bbubanorexa LIOK
64 O06o001IeHre 3HaHUI 0 OPraHUYECKON XUMHUH 1
https://myschool.edu.ru/
" Bbubaunorexa LIOK
65 O00011IeH1E U CUCTEMATHU3ALIUS 3HAHUI 1
https://myschool.edu.ru/
bubmuoreka [JOK
66 IToaroroBka Kk KOHTPOJILHOM padboTe
8 p p https://myschool.edu.ru/
bubnuoreka IIOK
67 KonTtponeHast padota Ne 4 o kypcy N

https://myschool.edu.ru/
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bubmuoreka [JOK

68 AH il paboThl No4 1
IS KOTTPOIRHOM pabOTRL https://myschool.edu.ru/
69 Pezeps
70 pe3epB
68 +2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Jaca
peseps
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11 KVIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kontpoasn | IIpakTnuec
n/n Beero H3Yy4YeHH s o0pa3oBaTe/ibHbIE
padoTsbI K padoTsl

pecypchl
Tema 1. CTpoenne atoma u nepuoaudeckuii 3akod J[.M.MennaeseeBa (74).
BBOIHBIN HHCTPYKTaX 1O TEXHUKE OE30TaCHOCTH. 1 0 0 bubnuoreka [IOK
Crpoenue atoma. ATOM — CIIOXkHasl YacTHIIA. https://myschool.edu.ru/
CocTosiHue 3EKTPOHOB B aTOME. DJIEKTPOHHAs 1 0 0 bubmuorexa [JOK
KOH(UTYpAIHs aTOMOB XUMHYECKUX PJIEMEHTOB https://myschool.edu.ru/
BaneHTHbBIE BO3MOKHOCTH aTOMOB XUMHUYECKHUX 1 0 0 bubmuorexa [JOK
3JIEMEHTOB https://myschool.edu.ru/
[Tepronnyueckuii 3aKOH U IEPHOIUYECKAST CHCTEMA

bu6mmoreka [IOK
XuMH4YecKux anemeHnToB J[.11.MenneneeBa u 1 0 0

https://myschool.edu.ru/
CTPOCHHE aToMa

. bu6mmoreka [IOK

[Tepunoandeckuii 3aKOH U CTPOCHHUE aTOMA. 1 0 0

https://myschool.edu.ru/
N3meHeHne cBOMCTB 2JIEMEHTOB M UX COSAMHEHUIN
B 3aBUCUMOCTH OT MoJjioxxeHus B [ICXD 1 0 0 bubmuoreka [JOK
[Tonoxenue Bogopoaa B [lepuoanueckoit cucreme https://myschool.edu.ru/
J.1.MeHneneena.

bubmuoreka [JOK
KP Nel no teme «Ctpoenue atoma 1 1 0 »

https://myschool.edu.ru/
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Tema 2. CTpoenue BemecTBa (24 4)

bub6mmoreka [{OK
8 HoHHas cBs3b.
https://myschool.edu.ru/
9 HMounas kpucrammdeckas pelierka BI/I6HI/I0T€K3— HOK
p p https://myschool.edu.ru/
bubmmoreka [IOK
10 KoBanenTHas xumMuueckast CBsI3b
https://myschool.edu.ru/
11 ATOMHas 1 MOJIEKYJISIpHAsI KPUCTAJUIMYECKUE bubnuorexa [JOK
peleTKu https://myschool.edu.ru/
bu6moreka [IOK
12 I'u6 0 i
NOpUIN3aIUs OPOUTATICH M TEOMETPHS MOJICKYIT https://myschool.edu.ru/
13 MeTtannuueckas cBs3b . MeTamandeckast bu6moreka [IOK
KpHUCTaJUIMYECKas pelIeTKa. https://myschool.edu.ru/
bu6mmoreka [IOK
14 B
O/IOPOJHAsL CBASD https://myschool.edu.ru/
15 Enunas npuposa XUMHYECKHUX CBSI3CH Bubmmorexa LIOK
A PHpOA https://myschool.edu.ru/
bu6mmoreka [IOK
16 o
PratHHeCKHe ToTHMEpST https://myschool.edu.ru/
bubmuoreka [JOK
17 H
COPTAHITICCIUC HOTHMEPHI https://myschool.edu.ru/
bubnuoreka [JOK
18 r 0 .
a3000pa3HOE COCTOSTHUE BEIIECTBA https://myschool.edu.ru/
19 [TpupoHbIe ra3000pa3Hble CMECH: BO3AYX U bubnuoreka [IOK
IIPUPOIHBIN ra3 https://myschool.edu.ru/
20 IIpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO/, bubnuoreka [IOK

KHUCIJIOPOJI, YIJICKUCIIBIN a3, U3y4YEHUE UX CBOCTB.

https://myschool.edu.ru/
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21 [IpencraBuTenu ra3000pa3HbIX BEIIECTB: aMMHUAK, bubmuoreka [JOK
JTUJIEH, U3yYEHUE UX CBOMCTB https://myschool.edu.ru/
bubanorexa IIOK
22 I1P Nel «Ilomy4yenue u pacrnio3HaBaHHE ra30By» 1
https://myschool.edu.ru/
JKunkoe cocrosaue Bemectsa. Bona. XKunkue
bubmmoreka [{OK
23 KpucTtamuisl. MaccoBas J10Jis1 paCTBOPEHHOTO
https://myschool.edu.ru/
BEIECTBA.
bubanorexa IIOK
24 JXKecTkoCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS 1
https://myschool.edu.ru/
o5 TBepaoe cocTosiHUE BemecTBa. AMOpQHBIE bubmuorexa [JOK
BemecTBa. CocTaB BellecTBa U CMeCcel. https://myschool.edu.ru/
26 JlucnepcHble CHCTEMBI bubnuoreka [IOK
https://myschool.edu.ru/
3aKOH IMOCTOSTHCTBA COCTaBa BEIIEeCTBA. PacdeTsl,
bu6mmoreka [IOK
27 CBSI3aHHBIE C MIOHITHEM «MacCOBast OISl DIIEMEHTA
https://myschool.edu.ru/
B BEIECTBEY»
3aKoH MOCTOSHCTBA COCTaBa BelllecTBa. PacyeTsl,
bu6mmoreka [IOK
28 CBSI3aHHBIE C MOHIATHEM «MacCOBast OIS DJIEMEHTA
https://myschool.edu.ru/
B BEIIECTBEY»
29 O000111eH1E U cCUCTEMATU3alUs 3HAHUH 110 TEME bu6mmoreka [JOK
«CTpoeHue BelecTBay https://myschool.edu.ru/
bubnunoreka IIOK
30 KP No2 o Teme «CtpoeHue BelecTBa» 1
https://myschool.edu.ru/
o bubnmuoreka IIOK
31 AHanu3 KOHTPOJIBHOM paboTh! Ne 2. N

https://myschool.edu.ru/

Tema 3. Xumnueckue peaxkuuu (174).
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Knaccugukanuss XMMHUECKUX peakuuii B

bubmuoreka [JOK

32 HEOPraHUYECKOU XUMUU https://myschool.edu.ru/

33 Krnaccudukarus XuMHYECKUX peakiui B bubnuorexa [JOK
OpraHNYeCKON XUMHUHU https://myschool.edu.ru/

34 CKOpOCTh XMMHUYECKOH peakluu brbmmorexa HOK
https://myschool.edu.ru/

35 O0paTUMOCTh XUMUUYECKHUX PEAKITUH. bubnuorexa [JOK
HeoOpaTtumsie peakuuu https://myschool.edu.ru/

36 OOpaTuMble XMMHUYECKHE peakuil. XuMu4yeckoe bubnuorexa [JOK
paBHOBECHE https://myschool.edu.ru/

37 Pos1b BOJIBI B XUMHUYECKUX PEAKITUAX bubamorexa LOK
https://myschool.edu.ru/

38 DIEKTPOTUTHI U HEAJIEKTPOIUTHI bubnmorexa [IOK
https://myschool.edu.ru/

39 DNEeKTPOTUTHIECKAs JUCCOIHAITIS bubamorexa LHOK
https://myschool.edu.ru/

40 [Muponus HeoOpraHUYECKUX COeAUHEHUN Bubmmorexa LIOK
https://myschool.edu.ru/

41 [M'uaponu3 opraHUYeCcKuX COeTMHEHUM bubmmorexa [TOK
https://myschool.edu.ru/

42 OKUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIINH B bubnnoreka [JOK
HEOpPraHW4YeCKON XUMUHU https://myschool.edu.ru/

43 OKUCAUTENHEHO-BOCCTAHOBUTEILHBIC PEAKIINH B bubnnoreka [JOK
OPraHM4eCcKOM XUMHUH https://myschool.edu.ru/

bubnunoreka [JOK
44 IICKTPOIIH3 PACILIABOB https:// mvscholc_)ll.edu.ru/

45 DNEeKTpOIN3 pacTBOPOB bubmiorexa LIOK

https://myschool.edu.ru/
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bubmuoreka [JOK

46 O0001Ienre U CHCTEMATH3AIMS 3HAHUH 110 TEME.
https://myschool.edu.ru/
bubnunoreka IHOK
47 KP Ne3 o teme «XUMHYECKHE PEAKITUNY 3
https://myschool.edu.ru/
N bubnuoreka IHOK
48 AHanu3 KOHTPOJIBHOHM paboThl No2 nomorexa I
https://myschool.edu.ru/
Tema 4. BemecTtBa u ux cBoiicTa (184).
bubmmoreka [{OK
49 Krnaccudukanus HeopraHuyeCcKux coeIuHEHNI
uxan p a https://myschool.edu.ru/
bu6moreka [IOK
50 Krnaccudukanus opraHndyecKkux COeAMHEHUN
(uca P g https://myschool.edu.ru/
[Tomoxenne metamio B IICXD .M. Menaeneena,
. bubnuotexa [JOK
51 cTpoeHus nX aroMoB. Du3nyecKkue CBOMCTBA
https://myschool.edu.ru/
MeTtaioB. CIIaBbl.
59 XUMHYECKHE CBOMCTBA METAJIJIOB KaK bubmuorexa [JOK
BOCCTaHOBHTEEH. https://myschool.edu.ru/
bu6mmoreka [IOK
53 Koppo3sust meTaiuion
pp https://myschool.edu.ru/
ITonoxxenue nemerasios B IICXD JI.H.
bu6mmoreka [IOK
54 MemnneneeBa, CTpoeHUs UX aTOMOB. DU3HUYECKUe
N https://myschool.edu.ru/
CBOMCTBA HEMETAJLJIOB
55 XUMHYECKHE CBOMCTBA HEMETAIIOB KaK bubmuoreka [JOK
OKHCIIUTENEH U BOCCTAHOBUTEIEH https://myschool.edu.ru/
bubnunoreka IIOK
56 KucnoTtel Heopranmieckue 1
https://myschool.edu.ru/
bubnuoreka IIOK
57 Kucnots! oprannueckue N
https://myschool.edu.ru/
58 OcHOBaHMsI HEOPraHUYECKHE bubnuoreka [IOK
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59 OcHOBaHUs OpPraHUYECKHE 1 bubnnorexa LIOK
https://myschool.edu.ru/
. bubnuorexa [JOK
. 1
60 Coumn. Knacenuicatmst coneii https://myschool.edu.ru/
61 XUMHYECKHE CBOMCTBA COJIEN 1 bubmmorexa [TOK
https://myschool.edu.ru/
62 I'enernueckas cBsi3b MEXKy KJaccaMHu 1 bubmmoreka [IOK
HEOPraHUYECKNX U OPTaHUYECKUX COEIMHEHHUN https://myschool.edu.ru/
63 [IpaxTrueckas pabota No2 «Mnentuduxanus 1 bubnuoreka [IOK
HEOPraHWYECKHUX BEIIECTB) https://myschool.edu.ru/
64 O0001IeHne U cUCTEMATU3AIMS 3HAHUN 1[I0 TEME 1 bubmmorexa [OK
https://myschool.edu.ru/
65 Kontponbras padorta Ne4 o reme «BemectBa u 1 bubnuoreka [IOK
HMX CBOMCTBa» https://myschool.edu.ru/
. bu6mmoreka [IOK
66 A 5] 1
HATHS KOHTPOJLHOH paboTHl https://myschool.edu.ru/
Tema 5. Xumusi B ;KU3HM 001ecTBa (24).
67 XuMuA ¥ HOBCEAHEBHAS KU3Hb YEJI0BEKA 1 bubmmorexa [IOK
https://myschool.edu.ru/
68 XHUMHS ¥ TIPOU3BOJICTBO. XUMUS U SKOJIOTHS 1 bubmiorexa LIOK
https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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YYEBHO-METO/UYECKOE OBECIHHEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YHEHUKA

» Xumus / ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AkuunonepHoe o6mectBo «M3natenbecrBo «IIpocBemenues

Xumus, 10 xkmace/ I'abpuensia O.C., O0mecTBO ¢ OrpaHU4YeHHON 0TBETCTBEHHOCTHIO «JIPODAY; AkumonepHoe oomecTBo «M3nareapcTBo
«IIpocsemenne»

* Xumus, 11 xmacc/ I'abpuensa O.C., OOmiecTBO ¢ orpaHU4YeHHON 0TBETCTBEHHOCTHIO «IPODAY; Axkumonepaoe oomiecTBo «M3aarenbeTBo
«IIpocsemeHnne»

METOIUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumus Metoaudeckoe nocodue — 6a30Bbiif ypoBeHb» - M.: Ipoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMHs B TeCTax, 3a/1a4yax, ynpaxHeHusx. 11 kmace» — M.: Ipoda,2023 r.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTpoapHBIE U POBEPOUYHBIE pabOTHI K yueOHUKY». — M.: JIpoda,
2021 .

4. O.C.I'abpuemnsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kaura jyist yautens».Hacte 1 -M.: [Ipoda, 2019 ron.

5. O.C.T'abpuensn, I'.I'.JIpicoa, A.I".Brenenckas «Xumus 11 knacc: Hactonbaas kaura s yaurtens». Yacts 2 — M.: [lpoda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OcTtpoymoBa «3amauu 1o XUMHUH U CTIOCOOBI UX pemnieHus» - M.: «Jlpoday, 2021rom.

7. B.I'. leancoBa «Xumus 11 kmacc noypounsie miansl o yaeouunky O.C.I"abpuensna, I'.I".JIbicoBoit» - Boarorpam» Yuurtens 2018rom.
8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 knacey, - M.: Ox3amen, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoyMOB «XHUMHUECKHI SKCTIEpUMEHT B 1iKosIe 11 kmacen; - M.: JIpoda. — 2019 roa.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru I'azeta «XumMus» 1 caiiT 1ys1 yaurens «5 uay Ha ypOK XUMHUN

http://him.1september.ru Eaunas xomtekuus LIOP: TlpenmeTHas KoIeKust « X UM
http://school-collection.edu.ru/collection/chemistry EctectBenno-Hay4nbie skcriepuMenThl: Xumus. Komrekus Poccuiickoro
00111600pa30BaTEIILHOTO MMOPTAJIa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoi

http://www alhimik.ru Bcepoccuiickast oJuMIuaza MKOJIbHUKOB 10 XUMUU

http://chem.rusolymp.ru Opranuueckast XAMust: SJICKTPOHHBIN YUCOHHUK [T CPEIHEH MIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBINH yIeOHHUK

http://www hemi.nsu.ru OTKpbITHIA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraHioHHast OJIMMITHAAA 10 XHUMUH: TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTeIbHbIN MPOEKT.






