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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011ero 00pa3oBaHus pazpaboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOToO Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon 1o 2025 roma» (Pacmopsbkenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumus» it 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHbIE IMOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aluM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XHUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHHUS M OOLIEH KYIbTYpbl
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero 0o0pa3oBaHusl CpeCTBAMH Y4€OHOTrO MpeaMera «XuMUs», COJIepkKaHUE U MOCTPOCHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE C yU4ETOM OOIIHUX
Heseil ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpPEeTHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dbopMHpOBaHUE PallMOHAILHOIO HAYYHOTO MBIIIICHHS, B CO3aHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU MPUMEHEHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HaIlpaBlieHa Ha peIIeHHe INI00ANbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumusi» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MIPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUM 10 HEOPTAaHUUECKOW XMMHUH (C BKIIFOUCHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mias 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAci€HHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIaCCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(haKkTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
jononHsAercs B Kypcax 10 wum 11 kiaccoB »rneMeHTaMu COJIEpXk aHUS, HNMEIOLIUMHU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIIEA0BATENbCKUX 3a7ad. B menom coxepxkanue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTaHWYECKOTO U OPraHUYECKOTO MUPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpOoOJieM, a Takxke ImpobiieM cOepeskeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
NPUHATBIE MPOrpPaMMON MO XMMHHU TOJIXOJbl K ONPENENCHUIO COJAEPKAHUS M TOCTPOECHHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM IEITEIbHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B ITI03HAHUU XUMHUHU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEepUCTUKU LieJiell M3y4eHMs] IpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO 1IeJIel N3YUEHHUs [IPEIMETA SBJISIETCSI BIIOJIHE OIIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHMH M CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
IIporpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU IIPHUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHKA OOIIe00pa30BaTeNbHON  OpraHU3aIllH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBM3M Cc 5TUM TpU U3YYEHHUH TpeaMeTa «XUMHUS» JIOMUHUPYIOIEe 3HAUYCHHE
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajganTauus 0oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHUIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKa, aHalW3a U 00paboTku WHPOpMALMK, HEOOXOMUMBIX IS MPHOOPETEHUs OMbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MTO3HABATEILHBIX UHTEPECOB, MHTEIICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHalu3a y4eOHOW U Hay4YHO-TIOMyIIpHON HH(DOPMALIUA XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, TIPU TUIAHUPOBAHUHU U NIPOBEIACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS HYHEPreTHYECKUX PECypcoB M COXPAHEHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueGHOM maHe cpemHero obmiero oOpa3oBaHUs mpeamer «XuMus» 0a30BOTO YpPOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

O611ee 4ncIo 4YacoB, OTBEIEHHBIX JJI U3YYEHHUS XUMHH, Ha 06a30BOM YPOBHE CPEIHETO
obmero oopa3oBaHus, coctaBisieT 136 yacos:

B 10 xiacce — 68 yaca +24 pe3epB (2 yac B HEJEINIO),
B 11 kiacce — 68 yaca (2 yac B HEZIETIO).



10 KJIACC
COILEPKAHUE OBYYEHMUSA
OPTAHUYECKASA XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TONOXKEHUA. CTPyKTypHbIE (OPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUHN (cucreMaTuyeckas) M TpPUBHAJIbHBIE HA3BaHUS BaKHEHIINX
MIPEACTABUTENEH KIAaCCOB OPIraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX NPEBPALLEHUI: 03HAKOMJIEHHE C
o0Opa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaONIOJICHHEe ¥ OMNHCAHHE JEMOHCTPALMOHHBIX OIMBITOB IIO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HarpeBaHUM (IJIaBJIeHUEe, OOYTIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, OMOJIOTMUECKHUH psii. MeTaH W 3TaH — MpocTeliine
MPEJICTABUTENIN aJKaHOB: (U3NYECKHE U XHMHUYECKHME CBOMCTBAa (peakiuu 3aMelIeHHs |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, TOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psll. DTHIIEH U NPONWIEH — MPOCTEHUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWMCTBA (PEaKIHMW THAPHPOBAHU,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOIYYeHUEe U TIPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metmnOyraguen-1,3: cTpoeHHe, BaXKHEUIINE XUMUYECKUE
cBoiicTBa (peakuus mnonuMepusauuu). [lonydeHne CHHTETHYECKOIO KaydyKa M PE3HHBI.
[{ukmoanKaHsl.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psii. ANETuieH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOIYYCHHE M TpUMEHeHue. Tonyon. cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ai02eHUpPOBanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTaeBOAOpOAOB. [IpupoHbIii ra3 U MOnmyTHbIE HEQTSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTKM He(TH: MEpPeroHKa, KPEeKUHT
(TepMHUUECKH, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHUE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iiaMu TIacTMacc, KayaykoB U pe3uHbl, Kouiekinu «HedpTs» u «YT0mb», MOJEIUpOBaHHE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOJHBIX, IPOBEACHHUE MNPAKTUYECKOW paboThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bbluncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Maccbl, 00bEMa, KOIMYECTBa

HCXOJHOTO BEIIECTBAa MJIM MPOAYKTAa peaklUuy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIINH).



Kucaopoacoaep:xanye oprannyeckne coeinHeHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (pEakUMW C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOIAMHU, TOPEHHE),
npuMeHeHue. Bogopoueie cBsI3u MexAy MOJIEKyJaMHu coUpToB. JlelicTBUe MeTaHoa U TaHOJIa
Ha OpPTraHu3M YeJIOBEKa.

MHOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMHI METAJIJIAMU, Ka4eCTBEHHASI PEaKIIHsl Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMe Ha opraHu3M uesjoBeka. [IpuMeHeHue TiuUIEpUHA U
STUJICHTJIUKOJIS.

@eHo: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowusl. DopManbaeruj, aueTalbIETUI: CTpoeHHe, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
NOJy4EeHUE U TPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIMeE AJis KJIacca KUCIIOT, PeaKIus
stepudukanmuu), MoiydeHue U mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBAas KHUCIOTBHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnosxxuble 2Gupbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONU3 CIOKHBIX 3(UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

VYrneBoapl: cocTaB, KIACCH(HUKAINS YIIIEBOAOB (MOHO-, TU- U TToJUcaxapuabl). [ moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHUS MOJEKYJbl, (PU3NYECKHE U XHUMHUYECKHE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom meau(ll), okucieHne amMMHadyHBIM PAacTBOPOM
okcugma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B MPHUPOJE,
npuMeHeHue, ononornueckas poib. orocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u memmono3a Kak mpupoaHbie monumepsl. CTpoeHue Kpaxmaia U IeJUTIOIO3HI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIUs C HOI0M).

OKcliepUMEeHTalIbHbIE METO/bl M3Y4YEHHs BEIIeCTB M HMX MpPEBpallleHUH: IMPOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaTomHbIX
cnupToB (B3auMopeiicTBue ruiepuHa ¢ ruapokcugom menu(ll)), ampaerugoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u ruppokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUYECKOW padOTHI: CBOWCTBAa pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaumn.

Bbruucnenuss mo ypaBHEHMIO XHMHMYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIMH II0 W3BECTHBIM Macce, O00BEMY, KOIUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM MPOIYKTOB PEAKIINN).

A3oTcoaeprKaIe OpraHu4ecKue CoeIMHEHHS.

AMHUHOKHMCIOTBI Kak aM(oTepHble OpraHudyeckue coenuHeHus. @Pusnueckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha MpuMepe TIiuiuHa). buonornueckoe 3HaueHue
aMHHOKHUCIOT. [lenTumapl.

benku kak npHpoJHBIE BBICOKOMOJEKYJSIpHBIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JNKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIINH Ha OEJKH.



DKcrepuMEeHTAIbHBIE METOJbl M3YUEHHUs BEIIECTB M WX MpeBpalleHHil: HaOIoIeHuEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OEJIKOB IpH HAarpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CpEeIHsAs MOJeKylsipHas macca. OCHOBHBIC
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKCHepUMEHTAIbHBIE METOJIbI M3YYEHHs BEIIECTB M UX MpEBpAIllEHU: O3HAKOMIICHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, Tak W
MOHSTHM, SBIISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOANYHOCTh, HAOIIOACHUE, W3MEpEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUYECKHE BEITMUUHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHusme, (poTocuHTes,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUILEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpernapaThl, MAaTEpUalIbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIIACC.
OBIIASA 1 HEOPTAHUYECKASA XUMUSA
Teoperuyeckue 0CHOBbI XUMHHU

XUMUYEeCKUH 3leMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTalIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucremMa XUMUYECKHX 3eMeHToB [J[. WM.
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHUYECKHX
anemeHToB JI. Y. MenneneeBa ¢ COBPEMEHHOU TEOpPHEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTBIX U CI0XKHBIX BEIIECTB
I10 TPYIIIaM U NeproaaM. 3Ha4eHNE NTEPUOIUYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKas CBS3b. BuAbl XUMHYECKOM CBSI3M (KOBaJEHTHAas
HEMoJIsSIpHasl U MOJISIpHAas, MOHHAs, MeTaunyeckas). MexaHu3Mbl 00pa3oBaHMs KOBAJIEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHBIN). BogopoaHas cBs3b. BaneHTHOCTb.
DNIEKTPOOTPULIATENBHOCTE. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEWETOK. 3aBUCUMOCTb CBOMCTBAa BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue 0 AMCHEPCHBIX cucTeMax. MICTMHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBast 10
BELIECTBA B pacTBOPE.

Knaccugpukanuss HeopraHuueckux coeguHeHud. HomeHkiaTypa HEOpPraHWYeCKHX
BEIIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKHMX pEakuii B HEOPTaHUYECKOH |
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLIECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuy, €€ 3aBHCUMOCTh OT pPa3lW4HbIX (QakTopoB. OOpaTuMble peaklUu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHE XUMHUYECKOIO DPABHOBECHSL.
ITpunnun Jle larense.

OnekrponuTtnueckas auccouuanus. CunbHble M ciadble 37eKTpoiauThl. Cpela BOIHBIX
PacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHAS, LIEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YyUYCHHUsI BEIIECTB M MX IMPEBPALICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux sneMmeHToB J[. WM. MenneneeBa», u3yueHue
MoJieJel KPUCTAJUIMUECKUX pPemeéToK, HaOJII0AeHHEe U ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOPOJAa B IMPUCYTCTBUM KaTallu3aropa,
OIIPENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOINBI YHHUBEPCAJIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbiXx (aKkTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK.

Pacuérnble 3anaum.

Pacuérel o ypaBHEHUSAM XHUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUSL «MACCOBAasi JOJIs1 BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilomoxxenne HemerauioB B Ilepuoamyeckoi cucTeMe XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAIIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XVUMHYECKHE CBOWCTBA BAXKHEWIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriaepoaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAINIOB U UX COETUHEHUH.

Mertamnel. [lomoxenne meraiuios B [lepruonnueckon cucreMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O00JIOYEK aTOMOB MeTauioB. OO0riue
¢uznueckue cBoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXMMMUYECKMH psAJ HApPSKEHUN
METaJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIJIOB (HATPUH, Kaiuii, KanblWid, MarHUi,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsI BELIECTB M UX NPEBpAlllCHUI: H3ydeHUe
KOJUIeKIIUA «MeTaluibl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPAMOHHBIX U  JaOOpaTOPHBIX  OMBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMU KHUCJIOT M WIeJIoYed, KaueCTBEHHbIE
pEaKIuy Ha KATHOHBI METAJLIIOB).



PacuérHrle 3agayn.

Pacuérel mMacchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEILIECTBA,
Macce WM 00bEMY OJHOTO M3 y4YacTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl mMacchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOILYKTOB PEAKLIUH, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Posib xumun B 00€CTIEYeHUN SKOJIOTUYECKOH, SJHEPreTHYeCKON U MUIIEBOI OE30MacCHOCTH,
pazBuTUM MenuuuHbL. lloHATHE O Hay4yHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKkIui.

[IpencraBiaenns o006 OOmMX HayyHbIX HPUHLUIAX [POMBIIUIEHHOTO MOJXY4EHUS
BAKHEUILINX BELICCTB.

UYenoBek B MHpE BELIECTB M MAaTEPUAIOB: BAXKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTe€pHalbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I SJIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XUMHUS M 310POBBE YEJIOBEKA: IIPABWJIA HUCIIOJIB30BAaHUs JICKAPCTBEHHBIX IIPENapaTos,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMSI ITPETIapaToB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HeOpraHMYeCKOW XMMUU B
11 xnacce ocyuiecTBiIs€TCsS Yepe3 UCIOJIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSITUH,
TaK U NOHSTUMN, SBJISIOIINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTE3,  Kiaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIECJINPOBAHUE, U3MEPEHHUE, SIBIICHHE.

®uznka: Marepus, dHEprus, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEJINYNHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTbD.

buonorust: knerka, opraHu3M, 3KOcHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTb, MeTaJlTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NAIIEBAs
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKILMOHHBIX MAaTEPHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA IIPOI'PAMMBI 110 XHMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS O0YJarOITMMUCS
IIpOrpaMM CpeaHero oo1iero oopazoBanus (JINYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonn4eckoit OCHOBO# /I pa3pabOTKH MIIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
IpOTpaMM CPeAHEro 00IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAmera «XHUMHS» Ha YPOBHE CpeIHero ooiero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEACIICHHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCS B CBOEH N1€ATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIEJTOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pE3yNbTaTbl OCBOEHUS MpeaMeTa «XUMHUsS» JOCTUTAIOTCA B E€IUHCTBE
yu4eOHOM M  BOCHUTATENBbHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€ajlaMd POCCUHCKOTO
IpaXAaHCKOro O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHU M TIpPaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLTUMH IPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHUS M HPABCTBEHHOTO CTAaHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKON MAESITeNbHOCTH OOYYaroIIMXCS M0 pealu3anuu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM UUCIIE B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIbHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTHU IPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/]1a4, BBIMOJIHEHHH XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3INYHbIX BUJIOB YUEOHOM AESITETbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUYECKOIO MPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pe3yNlbTaT JUIMTEIbHBIX HaOII0JeHU,
KPOMOTJIMBBIX IKCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;

WHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHaJu3e
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEJACHUE W IOCTYIIKM CBOMX TOBApHILEH C IMO3UIUHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECCTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONIOfCHHS TPaBUJI 0E30MacCHOTO OOpAIEeHUs] ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIHOJICH;

OCO3HAHUsA TOCJCACTBUI U HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHUS AIKOTOJS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKOW JIESATEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJAX JESITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUWU MPAKTUYECKUX 3a/lady COLHUAIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJ0BOM 1€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30BaHMs,
Oynymieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U TOTPEOHOCTEH O0IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOU CpPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HETPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHUECKHUE TMOCIEACTBHUS MpPeaNpPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATeTLHOCTH  DKOJOTUYECKOW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATIBHON MPAKTHUKE, CHOCOOHOCTH M YMEHUS aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHMMAaHUS CHENU(PUKA XUMHUU Kak HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpPYKaroIIeM



MHUpPE KaK O €AMHCTBE IPUPOABI M 4YEIIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peLeHn: mpoodIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0CO00M 3HAYMMOCTH XWMHUH JUIsl COBPEMEHHOW LMBWIM3ALMU: B €&
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH IT100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPEBO,
OHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTUHM MEAMILMHBI,
00eCTeYeHN! YCIIOBHH YCIIEIIHOTO TPyl U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOT0O YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTH METONOB II03HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh MOJy4yaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINX B HEM H3MEHEHHIA,
YMEHHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIHUXCSI JaHHbBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO MCIOJIB30BATh XMMUYECKUE 3HAHUS JJISl PELICHUS TPOOIeM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM 110 XUMUU B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cpepax npodeccuoHaTIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOEHMsI yuyeOHOro mnpeamera «XUMHUS» Ha YPOBHE
cpeaHero o011ero oopa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METO0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  ydyeOHble  JAeHCTBHS  (TO3HABaTEJbHbIE, KOMMYHHMKaTUBHBIE,
perynsTuBHble), oOecrneuuBaroue (QopMUpoBaHUE (YHKIMOHAIBHOM TI'PaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh ~ OOYYarOLIUXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysNbTaThl OTPAXXKalOT OBJIAJEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHUTB PE3YJIBTATHI ACATEIBHOCTH C ITOCTaBICHHBIMU LIEJISIMH;

UCIIOJIB30BaTh IIPU OCBOEHWH 3HAHWM INPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble NPU3HAKK TIOHATHM W YCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;



BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUH BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEKY N3Y4acMbIMU SIBJICHUSIMM;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISBJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IIPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, PUMEHATh Ha3BaHHbIE MOJEJIbHbIE IPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEIM U 3a7ayd  MCCIEJOBAaHUSA, MWCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO c(hOpMyTUPOBAHHBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M TPOBEJIEHHUS] YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IIpollecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0OOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHMYECKOW HCCIIEOBAaTEIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBATbCSI B  pa3IMYHBIX HCTOYHHUKAX HHPopMauuu (HAyYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMALIMIO pa3IMYHBIX BUIAOB M (OpPM TNPECTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEIPOTUBOPEUNBOCTB;

(dopMynHupoBaTh 3ampoChl M TNPUMEHATh pPa3IMUHbIE METOAbI NpH IOHCKE U OTOOope
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAJbHYIO (OPMY IpPEACTaBICHUS WH(POPMAIMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa Mpu padoTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((pU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKAaeMOi TEeMBbI B X0J/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYIHPOBATh CBOU MPEUIOKEHUS OTHOCHUTEJIIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanuzanuu y4eOHOTO MpoeKTa M (HOPMYIHpPOBAaTh BBIBOJBI MO pe3ylbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OBgJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISITH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUUYECKUX PEaKLIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEJBHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOLICHKHU.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMMHUs) OTpa)aroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH HPUPOABI, B (OPMHPOBAHUU
MBIIUICHUST W KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pOBBIO M IPUPOIHOH cpeie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
MOHTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
ANEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBsI3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM,  YIJIEpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30MEpHus, U30MEphl, TOMOJOTHYECKHHA P, TOMOJIOTH,
YIIEBOIOPOAbI, KHCIOPOA M a30TCOJEpKallie COeTUHEHHUSI, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPTraHHUECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI SI3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHMSA, JIS)KAIIHNEe B OCHOBE IMOHUMAaHHS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIMX OPraHUYECKUX BEIECTB B OBITY
U TIPaKTHYECKON JeITeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHBIC MPU3HAKU MMOHITHH, YCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIHE MTOHSITHS IPU OITMCAHUN COCTaBa, CTPOCHUS U
IpEeBpalCHU OPraHNYeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOH) (OPMYIT OPTaHUIECKUX BEIIECTB
U ypaBHEHHUH XMMHUYECKHX PEAKIMH, W3TOTaBJIMBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUIS WIITFOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIJIEKHOCTh U3YyYEHHBIX OPraHMYECKHX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OIPEISIIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoopoabl, KHCIOPON W a30TCOJACpKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISIPHBIE
COeMHEHUs), JaBaTh UM Ha3BaHus MO cuctemarnueckoil HomeHknatype (IUPAC), a takxke
IPUBOANUTH TPUBHAJbHBIE HA3BAHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJICH,
alleTUJICH, OSTHJICHTJIHMKONb, TIHALEPHUH, (EeHON, (OpPMalbACTHI, aleTalbIeru], MypaBbHHAsS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOK03a, (PPYKTO3a,
KpaxMaJl, [1eJUTI0103a, TIUIHH);



c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TMPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHX
BeniecTB A. M. bytnepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (PHU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUITHMYHBIX MPEICTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 3TaH, STWJEH, NPOMWICH, ameTwieH, Oyramuen-1,3, merwiOyraauen-1,3, OeHzoul,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TJIUIEPUH, (EHON, aleTalbJIerul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETHUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSMU COOTBETCTBYIONIMX XUMHUYECKHX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIEBOJOPOAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCICHUS [0 XHMHYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJYKTOB PEaKun);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHMHU TMPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHE, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUS JISI IPUHSATHUS PEIICHUA B KOHKPETHBIX JKU3HCHHBIX CUTYAIlUsX, CBSI3aHHBIX
C BEIIECTBAMH U MX NIPHUMCHCHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0i U
n1abopaTopHBIM 000pYIOBaHUEM, a TaKXKe MpaBuiia 0OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUIECKUX OTBITOB;

c()OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJIHATE XHMHYECKUH JKCIECPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYeHUE ITHICHA U U3YYEHHE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHuM, I[BETHbIE PEAKIMU OEKOB) B COOTBETCTBUHU C IPAaBHJIAMU TEXHUKH 0€30MaCHOCTU
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OPYIOBaHUEM, MPEJCTABIATH PE3YIbTAThI
XUMHYECKOTO DJKCIepuMeHTa B (opMe 3amucu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c()OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(HOPMAITHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmannu, UHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUiIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBECHUA B OBITY M TPYAOBOM JEATEIHHOCTH B IENSIX COXPAHEHUS CBOETO 30POBBS U
OKpY’Karollled MpUPOIHOM cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbIca Tokaszarens I[IJIK, moscHsTh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeNIOBEKa;

JUIST 00y4YaroIUXCs C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMH 37I0POBBS: YMEHUE MPUMEHSTh
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHo-
TOYCUHYIO cucTeMy obo3Hauenwuit JI. bpaiins ans 3anucu xuMudeckux GopmyiL.



11 KJIACC
[TpenmeTrHbIe pe3ynbTaThl 0OCBOCHUS Kypca «O011ast 1 HeopraHuuecKasi XUMHsD) OTPaXkaroT:
- chopMHpPOBAHHOCTH MIPEIICTABICHHA: O XUMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, POJIU XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOOUMOW i pelleHUs
NPAaKTUYECKUX 3a]a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

-BJIAJICHUE CUCTEMON XMMUYECKHUX 3HAHUM, KOTOPAsi BKJIFOUAET: OCHOBONOJIAratoL[1e
HOHATHS (XUMUYECKHU SJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTH, 3JIEKTPOOTPULIATEIBHOCTD, CTETICHb
OKHCJIEHHS, XUMUYECKas CBA3b (KOBAJEHTHAsI, NOHHASI, METAIJINYECKAsl, BOAOPOIHAS),
KpUCTAJUIMYECKas PEeIIETKA, TUIbl XMMUYECKUX PEaKLU, paCTBOP, JIEKTPOIUTHI,
HEAJIEKTPOJIUTBHI, 3JIEKTPOJIUTUYECKAS TUCCOLMALINSA, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaKlMH, XMMUUYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHUSIIEKTPOIUTHUECKON
Jrccouranuu, nepuoauyeckuit 3akon /1. . MenneneeBa, 3aKOH COXpaHEHUSI MACChI BELIECTB,
3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX PEAKLHUAX ), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS
INPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (DaKTOIOIMYECKHUE CBEIAECHMSI O CBOMCTBAX,
COCTaBe, MOJyYEHUHU U 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIINX HEOPraHUUECKUX BEIIECTB B
OBITY U IPAKTHUYECKOM JEATEIHbHOCTH YETIOBEKA;

-c(hopMHPOBAHHOCTH YMEHUH BBISBIISTH XapaKTEpHbIE MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHSATHS IPU ONHUCAHUU HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHUN;

-c(hopMHPOBAHHOCTh YMEHMI HCIOJIB30BaTh XMMUYECKYI0 CHMBOJUKY JJISi COCTaBJICHHUS
dbopMyn BemIeCTB W ypaBHEHUH XHUMHUYECKUX PEAKIUM, CHUCTEMaTHYECKYl0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BeCTb, NUThEBAas COJa, MUPHUT U
Apyrue);

-c(OOPMUPOBAHHOCTh YMEHHMH ONpENeNsATh BAJIEHTHOCTb M CTENEHb OKUCIECHUS
XUMHYECKHX DJJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BHUJI XMMHMUYECKOH CBSI3U
(xoBaJiIeHTHAasi, MIOHHAs, METAJUIMYECKasi, BOJAOPOIHAs) B COCAUHEHMSX, THUI KPUCTAJUIMYECKOU
PEIETKN KOHKPETHOTO BELIECTBA (aTOMHAsA, MOJIEKYIsIpHAs, MOHHAs, METAJUIMYECKAst), XapaKTep
Cpellbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCINHEHUM;

-c(pOpMHPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUUECKHUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (IpOoCThle BEUIECTBa — METAJUIbI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUIBI, COITH);

-c(hOpMUPOBAHHOCTh YMEHMH pacKpbIBaTh CMbICH Mepuoauyeckoro 3akona /J[. MU.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

-c(OOPMUPOBAHHOCTh ~YMEHUH  XapaKTE€pHU30BaTh JJIEKTPOHHOE CTPOEHHUE ATOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUecKuX 3nemeHToB /1. 1.
MenzieneeBa, HCHONB3Ys TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBONCTB XMMHYECKHMX JJIEMEHTOB U HX
COeIMHEHUH 10 nepuoaam u rpynnam Ilepuoaudeckoi cucteMbl XMMHUYECKUX 31eMeHToB /[[. .
Menneneena;



-cOpPMHUPOBAHHOCTh YMEHUW XapakTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE
CBOMCTBa HEOPraHMYECKHUX BEILECTB pPAa3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJy HEOPraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

-c(popMHPOBAHHOCTH YMEHHS KIACCHU(PUIMPOBATH XMMHUYECKHUE PEAKIUU MO Pa3TUYHBIM
OpU3HakKaM (YUCIy W COCTaBy pEarupyrolux BEIIECTB, TEIIOBOMY J(QEKTy peakiuH,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLuy, YIaCTUIO KaTalu3aTopa);

-c(popMHPOBAHHOCTH YMEHHI COCTABIATh YPaBHEHUS PEaKIMi PA3IMYHbBIX TUIIOB, TOJTHBIE
U COKpallEHHBbIE YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

-chopMHPOBAHHOCTH YMEHHIA TPOBOJUTH PEAKIINH, MIOATBEPIKIAOIINE KAYECCTBCHHBIN
COCTaB PA3JIMYHBIX HEOPIrAHMYECKUX BEIIECTB,

-c(hopMHPOBAHHOCTH YMEHUI PACKPBIBATH CYITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

-c(hopMHPOBAHHOCTH YMEHHI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHYECKON PEAKIHH OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

-c(hOpMHUPOBAHHOCTh YMCHHI XapaKTePU30BaTh XWMHUYCCKUE TIPOIECCHI, JIeKAIIUEe B
OCHOBE IPOMBIIIJIEHHOI'O IOJIyYE€HHUsI CEPHOM KUCIOThI, aMMHAKa, IKOJIOTHMYECKUX IpoliIemMax
XUMHUYECKOTO TPOU3BO/ICTBA;

-c(popMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIUMCICHHUS C HCIOJIb30BAHUEM TOHSATHUS
«MaccoBasi JIOJII BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOro 3(deKkra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

-c)OpMHUPOBAHHOCTh YMEHUH COOJII0/IaTh MpaBUjia MOJb30BaHUS XUMHUYECKON MOCYI0U U
1abopaTOPHBIM 000PYIOBAaHHUEM, a TaKXKe MpaBUiia 0OpAIIEHUS C BEHIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

-c(hopMHpPOBAaHHOCTh YMEHHUH IUTAHUPOBATh M BBIMOJHATH XUMHUYECKHH JKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpPeJbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOI'O MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBbIE peakluu Ha
cynbear-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3aj1a4 o Temam «Metamis»y U «Hemeranmisy)

-C)OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJU3UPOBATH XMUMHUYECKYI0 HWH(OpMaIuio,
MOJy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MaccoBOW KOMMYHHKaIuHM, WHTepHET U
JPYTHX);

-c(pOpMHPOBAHHOCTh YMEHMH COOMIOaTh MpaBUiIa SKOJOTHYECKH IeJIecoo0pa3HOro
MOBEJICHUSI B OBITY W TPYIOBOM NEATEIBHOCTH B IENIAX COXPAHEHHs] CBOETO 3/I0POBBS U
OKPY’KaloIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBbIE OPraHU3MBbI
ompeAeNEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoOb
YMEHBIIEHUS 1 TIPEAOTBPAIEHUS X BPEIHOTO BO3ACHCTBHUS HA OPTaHU3M UEJIOBEKA;

-1 00YYAIOMUXCSl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBSI: YMEHHE NMPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

-1 CIENBbIX M CcHA0OBHUIANIMX OOydYalolmUXCs: YMEHHE UCIHOIb30BaTh penbedHO-
TOYEYHYIO cuctemMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.



TEMATUYECKOE IINIAHUPOBAHHUE 10 kaacc

N Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
[
/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI B Kourpoabusie IIpakruyeckue (undposbie)
n/n
cero paboThI pa6oTnI oOpasoBaTe/bHbIE
pecypcsbl
Pa3znen 1. Teoperuueckue OCHOBbI OPraHUYeCKOH XUMHMHU
11 [Ipeamer oprannueckoit xumuu. Teopusi CTpoeHuUs 6 0 0 bubmmoreka [JOK
' opraHunyeckux coenuHennit A. M. bytneposa https://myschool.edu.ru/
Hroro mo pazueny 6
Paznen 2. YrieBoaopoanbl
bubnunoreka LIOK
2.1 IT — 3 0 0
PCACIIBHBIC YHICBOMOPOARL — QlIKATH https://myschool.edu.ru/
59 HenpenenbHbie yrieBoaopoibl: aJKeHbI, 7 0 0 bubmuoreka [IOK
' aJIkaJueHBbI, IIMKJIOAIKaHbI, ATKUHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTHYeCcKHe yIIIeBOTOPOIbI 2 0 0
POMATHHECIHE YIIEBOAOPOA https://myschool.edu.ru/
54 [IpupoaHble HCTOYHUKH YTIIEBOAOPOJOB U UX 9 0 0 bubmuoteka [IOK
' nepepadoTka https://myschool.edu.ru/
95 ['eneTnueckue CBA3M MEXAY KJIaCcCaMU 5 0 0 bubnnorexa [JOK
' YIJIEBOIOPOIOB. https://myschool.edu.ru/
26 Cucremaru3zanus 1 00001eHne 3HaHui o Teme Ne 5 0 0 bu6muoreka [JOK
' 2 «YT1eBo1opoAbl U UX IPUPOIHBIE HCTOUHUKH https://myschool.edu.ru/
57 Kontponbnas padora Nel mo teme «Teopust 1 1 0 bubmmoreka [JOK
' crpoenus A.M. bytiepoBa. YTieBogOpOIbI» https://myschool.edu.ru/
Hroro no pazneny 19



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

Pa3nen 3. Kuciaopoacoaep:kamme oprannyeckue coeinHeHUst

bu6nmoreka [IOK
1 . D 4
3 Crpret. Genon https://myschool.edu.ru/
3.9 Anpaeruasl. KapOoHoBBIE KUCTOTHL. CIIOKHBIC 6 bu6numoreka [IOK
' a¢upsl https://myschool.edu.ru/
bu6nmoreka [IOK
3.3 YIIEBOb! 4 https://myschool.edu.ru/
bubnuoreka [{OK
4 II P 1
3 OBTOPEHHC. TEMICHHE 3alat https://myschool.edu.ru/
KonTtponbsnast padora Ne 2 o teme
3.5 «Kucnopopacoaepkaiiye opraHnuecKue 1 bubmmorexa LIOK
' POACOAIEpalll p https://myschool.edu.ru/
COCTMHCHUS
Htoro no pazneny 16
Pa3znen 4. A3zorcoaepikaiiue OpraHnuveckue coeJMHEeHUs1
4.1 AMuHBI. AMHMHOKHCITOTBI. bemku 5 brbmmorexa LOK
https://myschool.edu.ru/
42 I'enernyeckas cBsI3bp MEXKY KJIacCaMu 1 bubmuoreka [IOK
' OPraHUYECKUX COCIUHEHUIN https://myschool.edu.ru/
Hroro mo pazueny 6

Pa3znen S. buosoruyeckn akTuBHBbIE OPraHUYeCKUe BellecTBa

5.1 ®epmenTsl. Butamunebl.l'opmonsl.JIekapcTBa 5 Egi?ﬁrzzzzﬁoljﬁz I(ju.ru /
59 ['eHeTHYeCcKUE TIENOYKH MPEBPACHUS 9 bubmmoreka [JOK

OPraHUYEeCKHUX BEIIECTB https://myschool.edu.ru/
53 O06o01IeHrne U cucTeMaTH3aIis 3SHAaHUH. 5 bubmuoreka [IOK

[ToaroToBKa K KOHTPOJIBHOM padoTe.

https://myschool.edu.ru/



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

5.4 KonTponpHas padora 1
Hroro 10
Pa3nesn 6. BbicokomosiekyJ/isipHble cOeIHHEHHSA
bu6nmoreka [IOK
6.1 [Tnactmaccer. Kayuyku. Bonokna 5 https:/myschool.edu.ru/
bubnunoreka LIOK
62 buotextionoris 1 https://myschool.edu.ru/
Hroro mo pazueny 6
Pasnea 7. IllonBenenne uToros
. bubnnorexa [{OK
[ Obobmerne sranmit 2 https://myschool.edu.ru/
. bubnnoreka [JOK
7.2 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1 https://myschool.edu.ru/
7.3 Hroroas xonTpoasHas pabora 3a kypc 10 kimacca 1 bubnnoreka [JOK
https://myschool.edu.ru/
7.4 HTorosoe 3aHsTHe 1
Hroro 5
68 +2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME qaca

pe3epB



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

11 kaacce

Ne KoJsun4yecTBOo 4acoB DJIEKTPOHHBIE
n/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI B KontposbHbIe IpakTHYeCK. (undposbie)
n cero paéoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenune atomoB. [13 u [ICXD 1. U. bubmuorexal [OK
1.1 7 1 0
MeneneeBa https://myschool.edu.ru/
bu6mmoreka [IOK
1.2 .M 24 1 1
Crtpoenue BemniecTBa. MHOrooOpasue BeIIeCTB https://myschool.edu.ru/
bubmuorexa [JOK
: X 17 1 0
13 FIMITHOCRHG pakitit https://myschool.edu.ru/
Hroro mo pazueny 48
Pa3znen 2. BemecTBa u ux cBoiicTBa
bu6mmorexa [IOK
2.1 K 2 0 0
IACCHPHKALIHS BELLCCTD https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 MerTasuisl 3 0 0 https://myschool.edu.ru/
bubmuorexa [JOK
2.3 H 2 0 1
eMeTaLIE https://myschool.edu.ru/
buo OK
2.4 Heopranmdeckue u opraHndecKre BelecTBa 6 0 0 hgp::jl/?r:f/:sh%ol.e du.ru/
bu6 OK
2.5  CBs3b HEOPTaHUYECKHUX W OPTaHUIECKUX BEUICCTB 5 1 0 hgpg:l;ll(;;f/lscshljol.e duru/
Wroro no pazueny 18
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Pa3gen 3. XumMus u ;Ku3HbL

bubmuorexa [JOK
1 X 2
3 MMUS U FKU3HD https://myschool.edu.ru/
Urore o oen bu6mmoreka [IOK
pasneiay 2 https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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MNOYPOYHOE IIJNIAHUPOBAHHUE 10 kaace

N KoJsunyecTBo 4acoB DJIeKTPOHHbIE
; Hara uudposbIe
n/ Tema ypoka KonTpoasn | IIpakTuyeck
Bcero U3ydeHus o0pa3oBaTe/bHbIe
I padoTshI padoTshI
pecypcsbl
Pa3znen 1. Teopernueckue OCHOBbI OpraHuveckoi xumuu (6 4)
1 [IpenMeTt opraHnyeckoil XuMuu, €€ BO3HUKHOBEHHE, 1 0 0 bubnnoreka [JOK
pa3BUTHE U 3HAYCHUE https://myschool.edu.ru/
5 Teopust cTpoeHUS OPTaHUYECKUX COSTUHEHHH A. 1 0 0 bubnunoreka [JOK
M. bytnepoBa, €€ OCHOBHBIE ITOJIOKEHUS https://myschool.edu.ru/
[IpencraBnenue o kinaccuuKau OpraHUIeCKUX
3 BeriecTB. HomeHknarypa (cuctemaruyeckas) u 1 0 0 bubmorexa LHOK
' yp https://myschool.edu.ru/
TPUBUAJIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
4 Howmenknarypa. Banentnocts. [IonaTHe o 1 0 0 bubnnoreka [JOK
TOMOJIOTHH X TOMOJIOTax. https://myschool.edu.ru/
bu6nmoreka [JOK
5 N3omepust u e€ BUIBI 1 0 0
p 8 https://myschool.edu.ru/
bu6mmorexa [IOK
6 THUIIBI XUMHYECKUX peaKIIHit 1 0 0
peakd https://myschool.edu.ru/
Paznen 2. Yraesogopoani (19 )
bubmuorexa [JOK
7 [TpupoaHBII ¥ MOMYTHBIH ra3bl 1 0 0
pHpoA vt https://myschool.edu.ru/
bubmuorexa [JOK
8 AJIKaHEL: COCTaB U CTPOEHHE, TOMOJIOTHYECKUI Ps 1 0 0
R A https://myschool.edu.ru/
. bubnuotexa [JOK
9 AJTKaHBI:CBOMCTBA ,[TOJy4YE€HNE U TPUMEHEHNE 1 0 0 1

https://myschool.edu.ru/



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

bubmuorexa [JOK

10 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA https://myschool.edu.ru/
11 AJKEHBI:CBOMCTBA ,IIOJyYEHUE U IPUMEHEHHE bubmmorexa [OK
https://myschool.edu.ru/
12 Ankanuensl :0011as XapaKkTeprucTUKa E;ISSJ:I/I;I;?/CSI;EOLOIIZ Id<u.ru /
13 Aunkanuensl. CorictBa.lIpumenenue. [lonyuenne bubmuorexa [JOK
CUHTETUYECKOIO KayuyyKa U PE3UHBI https://myschool.edu.ru/
bubnnoreka [JOK
14 Hpxcnoantant https://mvschoLoII.edu.ru/
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
15 TOMOJIOTUYECKHUH psAll. ALICTUIIEH — MPOCTEUIIHI bubnmorexa LHOK
https://myschool.edu.ru/
MPEJICTAaBUTENb aJIKHHOB
16 XUMHUYECKUE CBOMCTBA, MTOJTYYCHUE U TPUMEHEHUE bubnuorexa [JOK
AJIKMHOB https://myschool.edu.ru/
bubnnoreka [JOK
17 Apenbl.O011as1 XapaKTepuCcTUKa https:/ /mvscholjl.e du.ru/
18 ApeHbl: 6€H30J1 ¥ TOITYOJL. bubnuoreka [IOK
CgoiictBa.llonyuenue.llpumenenue https://myschool.edu.ru/
19 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB. CrocOOBI bubnuoreka [IOK
nepepadoTku HePTH https://myschool.edu.ru/
20 [IpupoaHbIE UCTOYHUKH YIJIEBOIOPOIOB: bubnnorexa [JOK
KaMEHHBIN YTrojb https://myschool.edu.ru/
21 ['eneTndeckas CBS3b yriaeBOI0OPOIOB, bubmuorexa [JOK
MIPUHAUICKANMX K PA3TIMYHBIM KJlaccaM https://myschool.edu.ru/
99 I'eneTnyeckas cBsI3b yrieBOJOPOAOB, bubnmoreka [JOK

MMpUHAJICKAIUX K pa3JIMYHbIM KjlaCCaM

https://myschool.edu.ru/
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23 O06o01IeHne ¥ cucTeMaTH3aIus 3HaHU| 1 0 bubnmoreka [JOK
1o Teme Ne 2 «YT1eBo10po/ibl U UX TPUPOIHBIE https://myschool.edu.ru/
UCTOYHUKI»
24 [ToaroroBka K KOHTPOJIBHOU pabOTE MO pa3aeny 1 0 bubnunoreka HOK
«YTIIEeBOIOPOABD) https://myschool.edu.ru/
o5 Kontpoinbnas padora Nel o pazneny 1 1 bubmunorexa [JOK
«YTIIeBOIOPOABD https://myschool.edu.ru/
Paznen 3. Kuciopoacoaepxamme opranndeckue coequHenus (16 4)
26 IIpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOJI U 1 0 bu6mmoreka [IOK
sTaHod. Bomopoanas cBs3b https://myschool.edu.ru/
97 XHUMHYECKUE CBOMCTBA , IOJYyYEHHE U IPUMEHEHHE 1 0 bubnuorexa [JOK
CIIUPTOB https://myschool.edu.ru/
28 MHOroaTroMHbI€ CIIUPTHI: STHIICHTIIMKOIIb 1 1 0 bubnunoreka [JOK
TIIULEPUH https://myschool.edu.ru/
29 ®DeHo: CTPOCHHUE MOIEKYIIbI, PU3NYECKUe U 1 0 bubnmnoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://myschool.edu.ru/
30 Anpaeruapl: GopMaIbAeTUA U alleTaJIbJIET /L. 1 0 bubnnoreka [JOK
AneroH https://myschool.edu.ru/
31 O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE 1 0 bu6nmoreka [JOK
KHUCJIOTBI: MypaBbUHASI U YKCYCHas https://myschool.edu.ru/
32 CaolicTBa,0yyeHNE, IPUMEHEHHE 1 0 Egg?ﬁ;ﬁiﬁ;ﬁ& I(ju.ru /
33 [Ipaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa 1 0 bubnmoreka [JOK
YKCYCHOM KHUCIIOTBI» https://myschool.edu.ru/
34 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX 1 0 bubnuorexa [JOK

KHUCJIOT. FI/II[pOJ'II/IS CJIOXKHBIX 3(I)I/IpOB

https://myschool.edu.ru/
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35

Kupsl: runponus, npuMeHeHue, Onoornyeckas
POJIb )KUPOB. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIIee ACHCTBHE

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

bubmuorexa [JOK
36 VYTneBoapl: COCTaB, KJIACCH(PHUKAINA U 3HAUCHUE
https://myschool.edu.ru/
37 Momnocaxapusl.l ekcosbl.] moko3a. bubnunoreka [HOK
https://myschool.edu.ru/
bu6mmoreka [IOK
38 fcaxapHuabl: caxapos3a
A pHA p https://myschool.edu.ru/
39 Kpaxmai # 11eJutro103a Kak IpUpOIHEIE ITOJTUMEDEI bubmmorexa [IOK
P pHp p https://myschool.edu.ru/
Cucremaruzanus 1 0000IIEHNE 3HAHUN 10 TEME
40 Ne3 «Kucmopoacogepskalye opraHndecKue bubnmorexa LHOK
h p p p . https://myschool.edu.ru/
COCTMHCHUS ¥ MX HaXOXKJICHUE B JKUBOU MTPUPOIE»
41 KP Ne2 o pazneny «Kucnopoaconepsxamue bubnuorexa [JOK
OPraHUYECKHE COCTUHEHUSI https://myschool.edu.ru/
Paznen 4. A3oTcoaep:kainue opranndeckue coenntHenus (6 1)
bubnuoreka IIOK
42 AMUHBL: METWIAMAH U aHUJINH 1
https://myschool.edu.ru/
N bub6anorexa LIOK
43 AMUHEBL: XUMHYECKUE CBOUCTBA 1
https://myschool.edu.ru/
AMUHOKHUCIOTH KaK aM(pOTepHbIE OPraHUYECKUE
bu6mmorexa [IOK
44 COEIMHEHMS, NX OMOJIOTHYECKOE 3HAUYECHHE.
N https://myschool.edu.ru/
CBolicTBa, MOJTyYeHHE U TPUMEHEHUE aMUHOKHCIIOT
Bbenkn kak mpupoHBIe BEICOKOMOJICKYIISIPHBIC
. bubnuotexa [JOK
45 COEMHEHMSI. XUMUYECKHE CBOMCTBA, MOJYYEHUE U

npUMeHEeHHe OEJIKOB

https://myschool.edu.ru/
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HyxnenHoBbIe KUCIIOTHI bubmumoreka [IOK
46 1 0
https://myschool.edu.ru/
47 ['eneTnueckas CBA3b MEXAY KJIaCCAMHU OPTaHUYECKUX 1 0 bubnmoreka [JOK
COEIMHEHUN https://myschool.edu.ru/
Paznen 5. BuoJiornyecku akTUBHbIEe opranuyeckue Bemecrsa. (10 )
bubmuorexa [JOK
48 DepuentsL. . 0 https://myschool.edu.ru/
49 Butamunab 1 0 bubmmorexa [IOK
https://myschool.edu.ru/
bubmuorexa [JOK
r 1
50 OPMOHE! 0 https://myschool.edu.ru/
bubmuorexa [JOK
1 1
° Jlexapcraa 0 https://myschool.edu.ru/
52 I1. P. Ne 3. «OOHapyx«eHre BUTAMUHOBY» 1 0 bubmmorexa LOK
https://myschool.edu.ru/
53 I'eHeTnyeckre LIEMOYKHU MPEBPALLICHUS KUCIOPOA- U 1 0 bubnuotexa [JOK
a30TCOJIEpKAIIUX YIIE€BOJI0OPOJIOB https://myschool.edu.ru/
54 ['eHeTHYeCKuE ETIOYKH MPEeBpaIleHUs KUCIOPOI- U 1 0 bubnmnoreka [JOK
a30TCOJIEpKAIIUX YIIIE€BOIOPOJIOB https://myschool.edu.ru/
Pemenne pacdyeTHbIX 3aa4 MO TeMe
bu6mmorekxa [IOK
55 «A30TcozepKallue OPraHUUECKNE COETUHEHUS U 1 0
N https://myschool.edu.ru/
WX HaXOXICHHUE B KUBOU MPUPOICH»
56 O06001IeHre 3HAHUN 0 KHCIIOPOJI- U 1 1 bubmmoreka [JOK

a30TCOoACPKAIUX OPTraHNUYCCKUX COCIUHCHUAX

https://myschool.edu.ru/
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VYpok — ynpaxkHeHHE M0 TeMe «A30TCoAepKaIINe

57 OpraHUYEeCKUE COEIUHEHNUS U UX HAXO0KICHUE B 1 buGnnorexa LIOK
p B a a https://myschool.edu.ru/
YKUBOU TIPUPOICH
Pa3znen 6. BbicokomouiekyJsipHble coeqrHeHus (6 1)
58 OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJIEKYIISIPHBIX bubmuorexa [JOK
coequHeHni. ICKyCCTBEHHBIE MOJIUMEPDI 1 https://myschool.edu.ru/
b K
59 CHHTETHYECKHE TIaCTMACCHI 1 nomorexa O
https://myschool.edu.ru/
bu6mmoreka [IOK
60 CHUHTETHUYECKHUE KAYUYKHA 1
Yy https://myschool.edu.ru/
61 CHHTETHUYECKHUE BOJIOKHA 1 Bubmorexa IIOK
https://myschool.edu.ru/
62 [Tpaktuyeckas pabora Ne4 «Pacmno3naBaHue 1 bubnnorexka [JOK
IJ1aCTMAacC U BOJIOKOH https://myschool.edu.ru/
bu6mmoreka [IOK
63 buorexuonorusa 1
https://myschool.edu.ru/
Paznen 7. [lonBenenne uroros (5 4)
b K
64 O06001IeHre 3HaHUH 0 OPTAaHUYECKON XUMHUH 1 nommorexa O
https://myschool.edu.ru/
buo OK
65 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI 1 nbnnotexa 11
https://myschool.edu.ru/
bu6mmorekxa [IOK
66 TToxroroBka K KOHTPOJILHOHN padoTe 1
a p p https://myschool.edu.ru/
b K
67 KonTtponbHas padora Ne 4 o kypcy 1 momorexa LO

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

68 AHaM3 KOHTPOJIBHOU paboThl Ned 1 https://myschool.edu.ru/
69 Peseps
70 pesepB

68 +2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kourpoabn  IIpakruyeck

n/n u3yyeHusi  oOpa3oBaTesibHbIE

pecypcsbl

Tema 1. Ctpoenune aroma u nepuogundeckuii 3akon J.MU.MengeneeBa (74).
BBOHBIN HHCTPYKTaX 110 TEXHUKE OE30MIACHOCTH. bubnuorexa [IOK
Crtpoenue aToma. ATOM — CIIOKHAs YaCTHUIIA. https://myschool.edu.ru/
CocrosiHue JIEKTPOHOB B aTOME. DIEKTPOHHAS bubnnoreka [JOK
KOH(UTYpaIys aTOMOB XUMHUYECKUX JIIEMEHTOB https://myschool.edu.ru/
BanenTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX bubnuorexa [JOK

9JICMCHTOB

https://myschool.edu.ru/

[Iepnonnueckuil 3aKOH U MEPUOUYECKAs CUCTEMA
XUMHUYeCcKuX djieMeHToB .M. MenaeneeBa u
CTPOEHHE aToMa

bu6mmoreka [IOK
https://myschool.edu.ru/

[Iepnonnueckuil 3aKOH U CTPOCHHUE aTOMa.

bu6mmoreka [IOK
https://myschool.edu.ru/

M3MeneHne CBOMCTB BJIEMECHTOB U X COCTMHEHUM
B 3aBUCHMOCTH OT nojoxkenus B IICXD
ITonoxenue Bogopoxa B llepuoanueckoi cucreme
J.A.Menneneena.

bu6mmorexa [IOK
https://myschool.edu.ru/

KP Nel mo teme «Ctpoenue aTomay

bu6mmorekxa [IOK
https://myschool.edu.ru/
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Tema 2. CTpoenue BemecTBa (24 1)

8 " bubmuorexa [JOK
OFHA CBASD. https://myschool.edu.ru/

9 " bubmuorexa [JOK
OHHAs KpUCTAJJTMYECKas perieTka https://myschool.edu.ru/

bubmuorexa [JOK

10 KoBasieHTHast XuMHUUYeCKasi CBA3b

https://myschool.edu.ru/

1 ATOMHas 1 MOJIEKYJIIpHAsl KPUCTALIINYECKUE bubnnorexa [HOK
peleTKu https://myschool.edu.ru/

. bubnuorexa [JOK
12 I'uGpuau3anms opouTaneit 1 reOMeTpUst MOJICKYIT https://myschool.edu.ru/

13 MerTtannuueckas cBsi3b . MeTaminueckast bu6mmoreka [IOK
KPHUCTAJUIMYECKAs PEIIeTKa. https://myschool.edu.ru/

14 B bubmuorexa [JOK
OHOPOATAT CBA3D https://myschool.edu.ru/

15 E . bu6mmorexa [IOK
JIUHAS TIPUPOJIa XUMUYIECKHUX CBS3CH httos://myschool.edu.ru/

16 0 bu6mmoreka [IOK
PTAamHHACCiHe HOMMEpH! https://myschool.edu.ru/

17 u bubnuorexa [JOK
COPTAHITECKHE HOTIMEPE! https://myschool.edu.ru/

bubmuorexa [JOK
18 I"a3000pa3Hoe coCcTOsIHIE BEIIECTRA. httos://myschool.edu.ru/

19 [TpupoHble ra3000pa3Hble CMECH: BO3AYX U bubnnorexa [JOK
MIPUPOIHBIN ra3 https://myschool.edu.ru/

20 [IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJIOPO/I, bubnuorexa [JOK

KHUCJIOPO/I, YIIIEKUCIBIN a3, U3y4eHUe X CBOMCTB.

https://myschool.edu.ru/
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21 [IpencraBuTenu ra3000pa3HbIX BEIIECTB: AMMHAK, bubmumoreka [IOK
STUJICH, U3YYECHHUE UX CBONCTB https://myschool.edu.ru/
bubmuorexa [JOK
22 I1P Nel «Ilony4yeHnue u pacrio3HaBaHUE I'a30B» i
https://myschool.edu.ru/
Kunkoe cocrosnue BeniectBa. Boga. XKuakue
23 KpHCTasuibl. MaccoBas 0151 paCTBOPEHHOTO bubmmorexa [IOK
p ' P p https://myschool.edu.ru/
BEIIIECTBA.
bubmuorexa [JOK
24 JKecTkocTh BOJIBI U CITIOCOOBI €€ yCTPaHCHUS
s yerp https://myschool.edu.ru/
o5 TBepnoe coctosiHue BeniecTBa. AMOp(HbIE bubnunoreka [JOK
BemecTBa. COCTaB BEIIECTBA M CMECEH. https://myschool.edu.ru/
26 JlucniepcHbie CUCTEMBI bubmuorexa [JOK
https://myschool.edu.ru/
3aKk0oH OCTOSIHCTBA COCTaBa BellecTBa. Pacuersl,
bu6mmoreka [IOK
27 CBSI3aHHBIC C MIOHATHEM «MacCoBast JIOJIS DJIEMEHTa
https://myschool.edu.ru/
B BEIIIECTBE
3aKk0oH IOCTOSIHCTBA COCTaBa BellecTBa. Pacuersl,
bu6mmorexa [IOK
28 CBSI3aHHBIC C MIOHATHEM «MacCcoBast JOJIS dJIEMEHTa
https://myschool.edu.ru/
B BEIIIECTBE
29 O06o00meHre 1 cucTeMaTHU3aIls 3HaHUH 110 TEMe bubmuorexa [JOK
«CTpoeHue BeniecTna https://myschool.edu.ru/
bubmuorexa [JOK
30 KP Ne2 o Teme «CtpoeHue BemecTBa»
R B https://myschool.edu.ru/
bu6mmorexa [IOK
31 AHanMM3 KOHTPOJIBbHOU paboThI Ne 2.
R p https://myschool.edu.ru/
Tema 3. Xumnueckue peakunu (174).
39 Krnaccudukanusa XuMHUecKux peakliui B bubnuorexa [IOK

HEOPraHWYECKOW XUMUU

https://myschool.edu.ru/
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33 Knaccudukanus XuMHUecKuX peakiuuii B bubmumoreka [IOK
OpraHN4eCKOM XUMHH https://myschool.edu.ru/

34 CKopocTh XMMHUYECKOH peakuuu bubmmorexa LIOK
https://myschool.edu.ru/

35 OOpaTUMOCTh XMMHYECKHUX PEAKIIHIA. bubnunoreka [JOK
HeoOpatumble peakuu https://myschool.edu.ru/

36 OO6paruMble XUMUYECKHUE PEAKIINA. XUMHIECKOE bubnnoreka [HOK
paBHOBECHE https://myschool.edu.ru/

37 Ponb BOJbI B XUMHUECKUX PEAKIIUIX bubmmorexa [IOK
https://myschool.edu.ru/

38 DAEKTPOIUTHI U HEIJEKTPOIUTHI bubmmorexa [IOK
https://myschool.edu.ru/

39 DNEKTPOIUTHYECKAS JUCCOIUAITHS bubmmorexa [IOK
https://myschool.edu.ru/

40 [M'uaponu3 HeopraHUYECKUX COeTMHEHUNA bubmmorexa [IOK
https://myschool.edu.ru/

41 I'maponus opraHuYeCcKUX COEINHEHUN bubmmorexa LOK
https://myschool.edu.ru/

42 OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU B bubnuoteka [JOK
HEOPraHWYECKON XUMUU https://myschool.edu.ru/

43 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU B bubnmoreka [JOK
OpraHUYeCKON XMMHUHU https://myschool.edu.ru/

bubnmoreka [JOK
44 IICKTPOIH3 PacILIaBOB https://myschoLoII.edu.ru/

bubnmoreka [JOK
45 IIEKTPOIH3 pacTBOPOB https://myschoLoII.edu.ru/

46 O06001IeHre U cCUuCTEMaTU3aIMs 3HAHUN 10 TEME. bubmmorexa [IOK

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

47 KP Ne3 o Teme «XMMHYCCKHE PEaKIIHI)»
peaxt https://myschool.edu.ru/
. bu6mmoreka [IOK
48 AHanM3 KOHTPOJIBHOU paboThl Ne2 1
https://myschool.edu.ru/
Tema 4. BemmectBa u ux cpoiicrsa (18u).
49 Kinaccudukanmsi HEOpraHM4eCKuX COeIUHEHUN bubmmorexa [IOK
. P A https://myschool.edu.ru/
50 Kiaccudukanms opraHuueckux coeuHeHUI bubmorexa LHOK
. P A https://myschool.edu.ru/
[Tonoxenue metamnos B IICXD JI.1. Menzaeneena,
. bubnuotexa [JOK
51 CTpoeHus ux aTroMoB. du3nyeckrue cBOKCTBA
https://myschool.edu.ru/
MeTauioB. CIUIaBhl.
59 XUMHYECKHE CBONCTBA METAJIJIOB KaK bu6mmoreka [IOK
BOCCTAaHOBUTEIICH. https://myschool.edu.ru/
bu6mmorexa [IOK
53 Koppo3us meramios
PP https://myschool.edu.ru/
[Tonoxxenne Hemeramios B [ICXD JI.1.
bu6mmorexa [IOK
54 MenneneeBa, CTpoeHus: UX aToMOB. DU3nUecKue
. https://myschool.edu.ru/
CBOICTBa HEMETAJIIIOB
55 XHUMUYECKHE CBOMCTBA HEMETAIIJIOB KaK bubmuorexa [JOK
OKHCIIUTENIEN U BOCCTAHOBUTENEH https://myschool.edu.ru/
bubmuorexa [JOK
56 Kucnotsl HeOprannyeckue i
https://myschool.edu.ru/
bubmuorexa [JOK
S7 Kucnorel oprannueckue 1
https://myschool.edu.ru/
bubmuorexa [JOK
58 OcHoBaHUsI HEOpraHNYECKHE 1

https://myschool.edu.ru/
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59 OcHoBaHUs OpraHUYECKHe 1 bubnmoreka [JOK
https://myschool.edu.ru/
. bu6mmoreka [IOK
60 Comu. Knaccudukarnus conei 1 https://myschool.edu.ru/
61 XHUMHAYECKHE CBOMCTBA COJIEH 1 bubmorexa LOK
https://myschool.edu.ru/
62 I'enernueckas cBsi3b MEXKy Kilaccamu 1 bubnunoreka HOK
HEOPraHWYECKUX U OPraHUYECKUX COCAUHECHUI https://myschool.edu.ru/
63 [IpakTuueckas pabora No2 «nenTudukanus 1 bubnuorexa [JOK
HEOPraHWYECKUX BEILIESCTBY https://myschool.edu.ru/
64 O0001enre U cucTeMaTH3ays 3HAHUHA 10 TEME 1 bubmmorera [IOK
https://myschool.edu.ru/
65 KonTponbnas padota Ne4 o teme «Bemiectsa u 1 bubnnorexa [HOK
HUX CBOMCTBa» https://myschool.edu.ru/
bu6mmoreka [JOK
A % 1
66 HAITH3 KOHTPOIHOH PaboTh! https://myschool.edu.ru/
Tema 5. Xumus B :xKu3Hu 0011ecTBA (24).
67 XUMHA U TOBCEeTHEBHAS KU3HD UETOBEKA 1 bubmorexa [IOK
https://myschool.edu.ru/
68 XUMHS ¥ IPOU3BOJICTBO. XUMUS U 3KOJIOTHUS 1 bubmmorexa [IOK
https://myschool.edu.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOTI'O ITPOLLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus / I'abpuemnsta O.C., OctpoymoB WN.I'., Cnaakos C.A., Akunonepaoe obuiectBo «M3narensctBo «IIpocsemenner»

Xumus, 10 xknace/ 'a6puensta O.C., O01mecTBoO ¢ orpaHUYeHHOM 0TBETCTBEHHOCTHIO «/IPODAY; AkinonepHoe obmectBo «M31aTenbcTBO
«IIpocserenune»

* Xumus, 11 knacce/ I'abpuensu O.C., OOIIecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «/IPODA»; AxuimonepHoe o6mecTBo «l3mareascTBo
«IIpocsemenune»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. O.C.I'abpuensH, I'.I".JIpicoBa «Xumust Meroaudeckoe nmocodue — 6a30BbIil ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensin, U.I'.OctpoymoB, «O011as XuMusl B TeCTax, 3a1avax, ynpaxkunenusx.11 kmace» — M.: JIpoda,2023 r.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTponsHbIE 1 TPOBEpOYHBIE Pa0OTH K yueOHUKY». — M.: [Ipoda,
2021 r.

4. O.C.I'abpuensy, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xnacc: Hacronpnas kaura st yautensi».Hacts1-M.: poda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.Beenenckas «Xumus 11 knacc: HactonpHas kaura mist yaurensi». Yacts 2 — M.: [lpoda, 2022 rox.
6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3aia4n 1o XMMHHU U CIIOCOOBI UX pemmeHus» - M.: «Zpoday, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kinacc noypounsie miansl no yueoHuky O.C.I'abpuensna, I'.I".JIpicoBoii» - Bonrorpag» Yuutens 2018ron.
8. M.A.Psa6oBa, Y .IO.Hesckas, P.B.JIuako «Tectrl mo xumuu 11 ximacey», - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoymoB «XUMUUECKH SKCIepUMEHT B 1koiie 11 kiacey; - M.: JIpoga. —2019 rog.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u cailT aist yaurens «51 uay Ha ypoK XUMHUI»

http://him.1september.ru Eaunas xomnexuus LIOP: TIpenmeTHas KoymeKiust « XUMHUsD»
http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4HbIe SKCTIepuMeHThI: Xumusi. Komnekuust Poccuiickoro
00111€00pa30BaTeNILHOTO MOpTAJIa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas omumnuaza MKOJIbHUKOB IO XUMUHU

http://chem.rusolymp.ru Oprannueckast XUMUS: SJIEKTPOHHBIA YI€OHUK JJIsI CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: 3JCKTPOHHBIH y4EOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUISHK: XUMHUSI

http://www.chemistry.ru Jlucranipontas oJMMIIKAAA [0 XUMUH: TEICKOMMYHHKAIMOHHBINA 00pa30BaTeIbHBIN TPOCKT.






