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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30oBaTENbHON MPOTrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[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
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIE€H, COJCp)KaHMs, pPE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHMI K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
[EHHOCTEH, TPHUCYIIUX MEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUPOIHOI cpene. Peanusyercs xuMuyeckoe oOpazoBaHre 00y4yarolnxcs Ha YPOBHE CPETHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HA4YEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIHNX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEAHEr0 OOIIEeTo
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOHM 0a3bl MaTepualbHON KyabTyphl. OHa BHOCHT CBOHM BKJIal B
dbopMUpOBaHUE PALMOHATIFHOTO HAYYHOTO MBIILJICHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
HA OCHOBE MOHMMAaHHUs BEUIECTBEHHOI'O COCTAaBAa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX1y CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHo B3auMOJEWCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBJIeHa HA PEUIeHUE TNI00ATbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MHUIIEBOM, SKOJIOrMYecKoM Oe30MacHOCTH U
OXpaHbl 3/I0POBBSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsiromuMH  TpeaMeTa «XuUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHudeckasi XUMHs», OCHOBHBIM KOMITIOHEHTOM COJIePKaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
IpU M3YYCHUM IMpeaMeTa 00ecrneyrMBaeT BO3MOXHOCTh PACCMOTPEHHUsT BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHUEM 3HAHHWHM Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHYECKUX U BJEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMYeckol XUMHU IOTYYaroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs TNEpPBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs TEOPETHYECKHM MaTepual u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECCKOTO 3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTHYSCKUX ITO3HIIHH,
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 PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUA M TPHUKJIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, pacCKphIBalOT €€ poJib B TO03HABATEIHLHON 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 MpOOJIeMax, CBI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJarouxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pElIeHUs MPOTHBOPEUM MEXIy HOBBIMHU (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B murane pemieHus 3amad  BOCHHUTAHMS, PA3BUTHS U COLUANTHM3AINH  OO0YYaIONUXCS
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUOB JCSITCIBHOCTH: PEIICHUs MPoOJieM, MMOUCKa, aHAIN3a U
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHUs, NpU  ONPEACICHUU  COJAEp)KaTeNbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW IEATENIbHOCTH YeNOBEeKa W KaK OJHOT0 U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIeN 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-HAyYHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHYECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPO/JIC, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LIeJe U 3a/Jay U3y4eHHus MpeamMera B
IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOoYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi OO0ydyeHus,
OpUEHTUPOBAHHOW Ha TOJTOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alui,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHOW JKU3HU JUTSI PEIICHHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

ajganTauus 0oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUIOB JESTEIBHOCTH: PEIICHUs MpooIeMm,
MoucKa, aHaiu3a U 00paboTku HHPOpPMAIMK, HEOOXOAUMBIX JUIS MPUOOpPETEHHs OIMbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIb30BaTh COBPEMEHHbIE WH(OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupOBaHUE U pa3BUTHE Yy O0YYAIOUINXCS aCCOIMATUBHOTO M JIOTUYECKOTO MBILIUICHHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMUM, €€ BaXHOW pOIM B  pelIeHWH TIo0albHBIX  MPOOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUSI OIbITa UCIIONIb30BAHMS MOTYYCHHBIX 3HAHUM NI TPUHATHUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 knacce — 34 yvaca (1 gac B Hepemwo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJEP/KAHUE OBYYEHUA

10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOM XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJYYCHHUU
HOBBIX BEIIECTB U MaTepUaoB. Teopus CTpOeHUs: OpraHudecKkux coequHeHuii A. M. bytieposa,
e€ OocHOBHble NONOXKeHUsA. CTpyKTypHble (DOpMyJbl OpPraHMYECKMX BellecTB. lomonorus,
n3oMepus. XuMUYecKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemectB.  HomeHkiaTypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAYKHEHIINX
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOJICHWE M OMNHCAHME JEMOHCTPALlMOHHBIX OINBITOB IO
IPEBPAILCHUIO OPraHUMYECKHX BEILECTB IIPU HarpeBaHUH (TJ1aBiIeHUe, 00yTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOTMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuuu 3aMeleHUs |
TOPEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOr€HUPOBAHMUSL, THIPATallUY, OKUCIICHUS U TIOJIMMEpPHU3alliN), OJIyYeHHE U TPUMEHEHHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusamnun). [losyuyeHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTPOEHMS, TOMOJOTHYECKHH psia. ALETWIeH —
MPOCTEHIINN MPECTaBUTENb aJTKUHOB: COCTaB, CTpOeHHUE, (U3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBOWCTBa (peakUuu
raJlorCHUPOBAHUS W HUTPOBAHUSA), INOJIydeHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoOsanus U HUMpOo8anus), noayieHue u



npumeneHue. TOKCUYHOCTh apeHOB. ['eHeTMueckass CBI3b MEXAY YIVIEBOAOPOJAMHU,
HpI/IHaI[JIe)KaH_[I/IMI/I K pa3JII/I‘-IHLIM Kj1accaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedtp u e& mnpoucxoxaenue. CrnocoObl mepepabOTk HedTH: TEPEeroHKa, KPEKUHT
(TepMHUYECKHH, KaTAIMTHYECKHH ), uposn3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

3KCHepI/IMeHTaHLHBIC MCETOAbI I/I3y‘-IeHI/ISI BCIICCTB U UX HpeBpaIHCHHfII O3HAKOMIJICHHEC C
oOpasmamu 1uracTMacc, KaydykoB W pe3uHsbl, koyuekunn «Hedtb» u «Yronby, MoaenupoBaHue
MOJIEKYJI YTJICBOJIOPOJOB W TaJOTCHONPOU3BOJHBIX, IPOBEICHNE MPAKTHYCCKOW pPaOOThHI:
MOJYyYECHHE 3TUIIEHA U U3YYEHHE €T0 CBOWCTB.

Pacuérnpie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA WJIM IPOAYKTa PEAaKLMU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOCHHE, (U3NYECKHUE U
XMMHUYECKHE CBOICTBA (peakUMU C AKTUBHBIMU METajUlaMH, TaJor€HOBOJOPOAAMHU, FOPEHHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYyJaMHu CIUPTOB. JlelicTBUe MeTaHoJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHUPTHI. OTUICHIVIMKONb U TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aUMO/IeCTBUE CO IIEIOYHBIMHU METAJIAMHU, KAUeCTBEHHAs peakius Ha
MHOrOaTOMHBIE CIUpPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. [IpuMmeHeHue riaulepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenne genona.

Anpnerunpl M KemoHwvl. DOpManbIeruj, aueTaubACTHI: CTpOCHHE, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAaUECTBEHHBIE PEaKIIMH),
[IOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHHe, pU3NYecKre U XUMUYECKUE CBOMCTBA (CBOICTBA, O0IIME ISl Kiacca KUCIIOT, peakius
sTepuduKanm), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHCIOTBI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE EUCTBUE.

CrnosxHble 2pupbl Kak MPOU3BOJHbBIE KAPOOHOBBIX KHUCIOT. ['MIpOIN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, TU- U MoJaucaxapupsl). ['moko3a —
OpOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HUECKHEe U XUMHUYECKUe
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJAECHHE B TMPUPOJIE,
npuMeHeHue, Ouosoruueckas poib. dorocunres. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue kpaxmana U LEUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIn3, KaYeCTBEHHAs PeakIus C HOJA0M).

OKCepUMEHTAIbHBIE METOJbl H3Y4YeHMsI BEIIECTB U MX MPEBpalleHHil: MpOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CrUpTOB (B3amMojielicTBHE ThulepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (OkuclieHHe



aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxkcumom wmenu(ll), B3ammopeiicTBue
KpaxMajia C HOJOM), MNPOBEACHUE TMPAKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnble 3a1aun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

A3zoTcoaeprkalie OpraHn4ecKue CoeInHEHHMs.

AMUHOKHMCIOTBI Kak aM@OTepHble OpraHudyeckue coeluHeHus. Pusndeckue u
XUMHUYECKHE CBOIICTBA aMUHOKMCIOT (Ha IHpuMepe INIMLKHA). buonoruueckoe 3HaueHHE
aMUHOKHCHOT. IlenTuaml.

benku kak npupoJHbIe BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBONCTBAa O€NKOB: THAPOJU3, JEHATypalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKCepUMEHTAJIbHBIE METOJIbl U3YUEHHUsl BEIIECTB M UX IPEBPALLEHUI: HaOoIeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypaluus OEJIKOB IpU HarpeBaHUU, LIBETHbIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEMNEHb IOJIMMEpU3alluU, CpeiHsAs MouieKynspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHH — IOJIMMEepU3alus U HOJUKOHCHC AL,

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpalllEHU: 03HAKOMIICHUE C
oOpa3Lamu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXINpeIMEeTHBIX CBs3€i MpU M3ydyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
MOHSTHUMN, SBJISIOUINXCSA CUCTEMHBIMU JJIS1 OTJIEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHaIM3, CHUHTE3, KJIacCUpHUKaAIMs, MEepUOJUYHOCTb, HAOIIOAECHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIETTUPOBAHHE.

®uznka: MaTepusi, SHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHuszMme, (hOTOCHUHTE3,
OHMOJOTMYECKH aKTUBHbIE BellecTBa (OEIKHU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIIBHOTO MUTAHUS, MOIOIIHME CPE/ICTBa,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIIAA 1 HEOPTAHUYECKAS XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKa.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- 2nemenTsl. OCOOCHHOCTH



pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHAasE KOH(PUTYpAIIHs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3yeMeHToB [JI. U
MenneneeBa. CBs3p nepuOaUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOXHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BeliecTBa. XUMHUYECKass CBS3b. BHUIbI XMMHUYECKOW CBSI3M (KOBaJeHTHAs
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUs KOBaJEHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DneKTpoOTpULATENIbHOCTD. CTeNeHb OKUCIEHNS. VIOHbI: KaTHOHBI Y aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHMs. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBasi 101
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BEUIECTB. ['eHeTHueckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAIUX K Pa3IUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKIUil B HEOPraHUYeCcKOW u
OpraHWYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpaALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOIIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTnueckas auccouuanus. CuiibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpabHas, IIeT0YHasl.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M HUX MPEBPALICHUN: JIEMOHCTpaIus
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJMI0AEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalu3aTopa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOUIbI0 YHHUBEPCAIBHOIO MHIMKATOPA, pEaKLUuu
MOHHOTO OOMEHa), MpOBEJEHUE NPAKTHUUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnbie 3anaumn.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacyéThl ¢ CMOJIb30BAHNEM TIOHSTHS «MAacCcOBas J10JIsl BEIIECTBAY.

Heopranuveckasi xumust

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucteMe XHMHUYECKUX
anemeHToB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOICOIEPHKAIUX KHCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IprMeHeHne BaKHEUIINX HEMETAIUIOB U UX COCTMHEHUN.



Mertannel. [lonoxenne metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMUYECKUN DSl HANPSHKCHUN
METAJIJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEHUIIMX METAUIOB (HATPWH, KaJWi, KajbIlMHd, MAarHuw,
ATIOMUHHM, LIUHK, XPOM, JKEJ1€30, MEJIb) U UX COCIMHECHUM.

O61me cnocoObl MOMyYeHHsI METAJUIOB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOAbl M3Yy4YEHHMS BEUIECTB M MX IPEBPALLCHUN: H3Y4YCHHE
KOJUIEKIMM «MeTallibl M CIUIaBbl», 00pa3lOB HEMETAJUIOB, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3ama4, HaONIOJEHHME W  ONHMCAHWE JIEMOHCTPAI[MOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPaMM KHMCIOT U ILIENOYEH, KauyeCTBEHHbBIE
peaKIMK Ha KaTHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuérbl macchl BemiecTBa MM 00bEMa Ia30B 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO W3 YYaCTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOIYKTOB PEAKLIUH, €CIH OJITHO U3 BEIIECTB UMEET PUMECH.

XuMHUSA U )KU3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKON U MUIEBON 0€30MacHOCTH,
pazBuTUM MeauluHbL. [loHSATHE O HAyyHBIX METO/ax II03HAHUS BEIIECTB M XUMHYECKHX
pEeaKIuu.

[lpencraBiaenus 00 OOWMX HayyHbIX MNPUHLOUIAX MPOMBIIUIEHHOTO IOJIY4YEHUs
BAKHEMIIMX BEILIECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpAJIbHbIE YI00pEHUs.

XuMHS U 3]I0pOBbE 4YEJIOBEKA: IpaBUja HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MaCHOTO UCIIO0Ib30BaHMs PEenapaToB ObITOBOM XMMHUHU B IOBCEITHEBHOM JKU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3eH NpU M3ydeHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 xnacce ocyuiecTBisSeTcs 4epe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHMH,
TaK U MOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHaJINW3,  CHUHTE3,  KJIacCU(pUKalus,  NEePUOJUYHOCTb,  HAOIIOJEHHE,  HKCIEPHUMEHT,
MOJIEJTMPOBaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, U30TOI,
PaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, PU3NUYECKUE BEIUYNHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorust: knerka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAeMBbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHUYECKasi  MPOMBIIUIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHalIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHKCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/.

B coOTBETCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE OO0YYarOIIMMHCS POCCUHCKON TIpa)KAAaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIETICHHIO;

HAJIMYUE MOTUBAILIMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHs» JOCTUTAlOTCS B E€AMHCTBE
yu4eOHOW M  BOCHUTATENBHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXAaHCKOTo O00IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMHU M TpaBUIAMH TOBEACHHS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHMS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhOopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKON MAESITeTbHOCTH OOYYAIOIIUXCS MO peanu3alud
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPAaB U 00s13aHHOCTEH, yBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOM €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS

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

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUUYECKOIO MPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHKEHUS HAyKU €CTh PEe3yNbTaT UINTEIbHBIX HAOIIOACHUMH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUYEHBIX U MPAKTUKOB;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHIKEHUSIX COBPEMEHHOM O0T€UECTBEHHOM XHMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IIOCTYNKM CBOMX TOBapuIlEH C HO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U XKU3HHU JIIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKOHN U APYTrUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI IPEIMETHBIX 3HAHUM 110 XMUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM TJ100aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paIMoOHaTBHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU LIETIOCTHOTO MPEACTaBICHHSI 00 OKPYKaroIIeM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH pPOJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreueHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYeCcKH KOMGOPTHOM KM3HU KaXKJOT0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEr0 MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHUH,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTaHHBIX
C TEJBIO MTOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAIIUSIX;

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEIHCKOMN JACATEIHHOCTH,

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSM Tpylda B pPa3IMYHBIX cdepax mpodecCHoHATHHOU
JIeSATeTLHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXIUCITUTUTMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPaXKAIOIIUE 1EJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHUBEpCalbHbIE  y4eOHBbIE  JedcTBHS  (TIO3HABaTEJIbHBIE, KOMMYHHKATHBHBIC,
perynatuBHble), oOecmeunBatonye (GopmupoBaHHe (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJb30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpCaJIbHbIE Y4YeOHBIC IEHCTBHS B IIO3HABATEIbHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH M PETYJISTUBHBIMU JICHCTBUSMHU.

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh M aKTyalM3HpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh 1NN JeATeTbHOCTH, 3aJlaBas THapamMeTpbl U KPUTEPHUH HUX JOCTHIKEHUS,
COOTHOCHUTH PE3yIbTAThl ACATEILHOCTHU C MOCTABICHHBIMU IEISIMU;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMKU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4Yeckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuu — TpUd PELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYECHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIOJIB30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe ¢ XUMHUYECKOH
uH(popMaliel: NPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW TE€MBI B XOJie AHAIOra W/WIH JTUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C IPE3EHTAIEd pe3yJbTaTOB MO3HABATENBHOM AEATEIBHOCTH, NMOIYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHHKAaMM IIPU  BBIIIOJHEHUM XUMHYECKOIO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta ¥ (OpMyIMpPOBaTh BBIBOJBI 10 pPE3yJibTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIacOBaHMsI TO3ULIMN B X0/1€ 00CYX/I€HUS U 0OMEHA MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeylaraéMblii aropuT™M JIeHCTBUH IpU BBIOJHEHUU YYEOHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BELIECTBAX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHaIW3a U
CaMOOLIEHKHU.

NPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(OPMHPOBAHHOCTb IPEJACTABICHUH O XMMUYECKOH COCTaBIIAIOIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOIBI, B (OPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEIFHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpallléHHas), MOJb, MOJSpHAs Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHANbHAS TPy, paJuKan, HU30Mepus, U30Mepbl, TOMOJIOIMUYECKHM psl, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJEpIKalINe COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUN U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUU; MHPOBO33PEHUECKHME 3HAHUsA, JIe)KAIUe B OCHOBE ITOHUMaHUS
MPUYMHHOCTU U CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAaKTHYECKON JeSITEeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pHbIC MPU3HAKH MOHATHU, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME OHITHS IIPH ONMCAHUM COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) GOPMYJI OPraHMUECKUX BEIIEeCTB
Y ypaBHEHUN XMMHUYECKHX pEaKlUi, U3rOTaBJIMBATh MOJEIN MOJIEKYJ OpPraHMYEeCKHUX BEIECTB
JUTSL WJUTFOCTPALIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBYy M CTPOEHHIO K OINpeNeN€HHOMY KIacCy/Tpynie CoelnHEHHH
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpKalllue COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHsA o cucremarndeckoii HomeHnkimatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHAJIbHBIE HAa3BAaHHs OTIEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIUJIEH,
alleTUIeH, STHIEHIJMKONb, TJIHMLEPUH, (eHOd, (OopManbAerujl, aleTalbJIerusi, MypaBbHUHas



KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsl KHUCIIOTa, TJII0K03a, (GpyKTO3a,
KpaxmMaJ, LeJITI0103a, TJULHH);

c(OPMUPOBAHHOCTh YMCHHSI OMPEACIATh BHJBI XHUMHYECKON CBS3H B OPraHUYECKUX
CoeIMHEHUX (OJIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemecTB A. M. byriepoBa mist 00bsSCHEHUSI 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, OSTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeHsod,
METaHOJ, dTAHOJ, YTHJICHTIIUKOIb, TJIMIEPHH, (EHON, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeIUI0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX pEakUul C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 110 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WM TPOAYKTA PEAKIIMH 10 WU3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YyYCHUH BEHICCTB M XUMHUYCCKUX SIBICHUU
(HaOnrofieHWe, W3MEpPEHHWE, OSKCIICPUMEHT, MOJACIUPOBAHUE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUX, CBI3aHHBIX
C BEIIECTBAMU U UX MPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMECHHI COOIONATH MPaBHIIA MOJIB30BAHMS XHUMHUYECKOW MOCYI0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(peBpaleHus OPraHUIeCKUX BEIISCTB MPH HArpeBaHUU, MOJyYeHUE ITHIICHA U W3YYCHHE €T0
CBOWMCTB, KAaUeCTBCHHBIC pEAKIIMH OpPTraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHU
HarpeBaHUU, IIBETHBIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacHOCTH
npu OoOpallleHuu C BEIIeCTBaMHU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM, MPEICTABIATH PE3yIbTaThl
XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3alluCh YPaBHCHHUN COOTBETCTBYIONIUX PEAKIMH U
(GopMyIMPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHYECKYI0 WHGOpMAIHUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoi nHpopmanmu, HTEpHET U IpYyTrHX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBWIa DKOJIOTHYECKU IIeJIECO00Pa3HOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBS U
OKpYKarollel MPUPOIHON cpeipl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha >KUBBIE OPTaHU3MBI
OTpeAeNIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
nmpuMepax CrocoObl YMEHBIICHHUS M TPEIOTBPAIICHHUS WX BPEAHOTO BO3JICHCTBUS HA OPTaHU3M
YeIIOBEKA;

JUIsE 0OYYarOIIMXCsl ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHIA,



JUISL CIIENBbIX W CIA0OBUIANIMX OOYYaroONIMXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOmas M HEOpraHW4ecKas XUMHs»
OTPaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHUs] NPaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpeie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrArOLINE
HOHSTHUS (XMMHYECKHUIl DJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULATENBHOCTh, CTENEHb
OKHUCIJICHHS, XUMHMUYECKas CBs3b (KOBAJEHTHAas, WOHHAs, MeETaJNIMYecKas, BOJOPOIHAsA),
KpUCTAJZIMYECKAss ~ PElETKa, TUIBI  XMMHYECKUX  peakUud, pacTBOp,  DJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOJIUTHYECKAsT AMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakluH, XHMHUYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuin 3akon [l WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
peaKkuMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHM $A3BIK XHMHUH, MHPOBO33PEHUECKHE 3HAHMA,
Jexallye B OCHOBE IIOHMMAaHMsS NPUYUHHOCTH M CHCTEMHOCTH XUMHUECKUX SIBICHUH,
(akToJIOrMYeCKrEe CBEJCHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKON JEATEIILHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHU BBIABIIATH XapaKTE€pPHbIC IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATUS NPU OMMCAHUM HEOPraHMYECKHX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISl COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHUYECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUsI OTICIBbHBIX HEOPraHMYECKHX BEIICCTB (yrapHblid ras,
VIJIEKUCHIbIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBAas COjJa, MUPHUT U
JpyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHAs, HIOHHAS,
MeTaJIJIMYeCcKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHEeHUN (IpoCThle BENIeCTBa — METAJUIbI U
HEMEeTaJlIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCHbI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICT mepuoaundeckoro 3akona J[. MW.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonnueckoii cucteMbl XMMHUECKUX 3i1eMeHTOB /1. 1.
MeHaeneeBa, HMCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTANIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX OJJIEMEHTOB M HX



COEMHEHMH MO nepuoaaM U rpynnam llepuoguyeckoil cucteMbl XUMUYECKUX 3eMeHToB [, U.
MenpeneeBa;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBaHHE
FEHETUYECKON CBA3M MEXJIYy HEOPraHMYeCKHMHU BEIIeCTBaMU C TOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIH, YUaCTHUIO KaTalnu3aropa);

c(hOpMUPOBAHHOCTh YMEHUH COCTABIIATh YPaBHEHUS PEAKIUN Pa3IUYHBIX TUIIOB, TIOJHBIC
U COKpamEHHBIC YPaBHCHUS PEaKlUii MOHHOTO OOMEHA, YUMTHIBAsl yCIOBHS, MPU KOTOPBIX TH
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, IMOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOTO OanaHca 3TUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKlUu OT
pa3sTUYHBIX (PAKTOPOB; XapakKTep CMEUICHHWS XWMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XHUMHYECKHE TIPOIECCHI, JEeKallhue B
OCHOBE MPOMBIIIUIEHHOTO TOJYYeHUsI CEPHOM KHUCIOTHI, aMMHaKa, a TakkKe cOopMHUPOBAaHHOCTh
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJOTHYECKUX MPOOJIEeMax XUMHYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JI0Jis BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO d(deKra peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NeEpoKcHaa BOJOPOAA B MPUCYTCTBHM KaTallM3aTopa, OMPEIENIEHUE CpPEeJbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATBHOIO MHAMKATOPA, BIUSHUE PAa3INYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBbIE peakluu Ha
cynbear-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHMS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amay no temaM «Mertamiel» U «Hemeramisl») B COOTBETCTBHUM C IpaBUJIAMU TEXHUKH
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIEpPUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuit 1 GopMyITHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUUYECKH aHAJIU3MPOBATH XHUMHYECKYIO HH(MOpPMAITHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOJaTh TMpaBWIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM [EATENbHOCTH B IEJIIX COXPAHEHHS] CBOErO 3/I0pOBbA U



OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPraHU3MBI
OTIpeNIeNIEHHBIX BEIECTB, MOHUMast cMbIci nokasatens [1/IK, moscHaTe Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUIA CJENbIX H CHa0OBHIAMIMX OOYyYaroIIUMXCA: YMEHHE HCIOIb30BaTh pelbeHO-
TOUYCUHYIO CUCTeMy oO0o3HaueHuit JI. bpaiins mis 3anucu XuMu4eckux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBoa0pOabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 YrneBoabl 3 1




Hroro no pazneny

Pa3znen 4. A3oTconeprkaimye OpraHudecKkue coeuHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
KounuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nupposbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepnoanueckuil 3aKoH
1.1 u [lepuomuueckas cucTeMa XUMHUYECKIX 3 https://lesson.edu.ru/04/10
anemenToB JI. I. MenaeneeBa
C .M 0
1.2 TPOCHIE BEIIECTEA. ATHOTOODPAsHE 4 https://lesson.edu.ru/04/10
BELIECTB
1.3 XUMUAYECKUE PEAKIIUH 6 1 1 https://lesson.edu.ru/04/10
Wroro no pazneny 13

Pasznea 2. Heopranuueckasi Xumusi



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

2.1 Mertasisl https://lesson.edu.ru/04/10
2.2 Hemeramisl https://lesson.edu.ru/04/10
53 CBs13b HCOPTAaHMYECKUX M OPTAHHYECKUX 5 httos:/lesson.edu.ru/04/10
BEIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus 1 KU3HL
3.1 XUMUS U KA3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
[IpenmeTt opranuueckoil XuMuu, e€
1 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHUE 03.09.2024
Teopus cTpoeHUs OpraHUYEeCKUX
2 coenuHennii A. M. bytieposa, eé 1
THIP 10.09.2024
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
opraHuyeckux BemiectB. Homenknatypa
3 1
(cucreMaTuveckas) U TpPUBHAIBHBIE 17.09.2024
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTUYECKUM PsiJT 24.09.2024
5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTEH AJIKAHOB 01.10.2024
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
P 08.10.2024
OTHIIEH W IPOIHJIEH — MPOCTEUIINE
7 1
MIPEACTABUTEH AIKEHOB 15.10.2024
[Ipaktuueckas pabora Ne 1. «[lomyyenue
8 . 1 1
ATUJICHA ¥ U3YUYECHUE €T0 CBOWCTBY 22.10.2024
9 Ankanuensl. byraauen-1,3 u 1

MeTunoyranuen-1,3. [lonyuenue




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJNKHUHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUI P,

10 NN
AlneTuieH — MpocTenIni
MPEJCTaBUTEIb AIKUHOB

1 Brruncnenus no ypaBHEHUIO XUMHUYECKOI
peakuuu

12 Apenbl: 6eH301 U TOIyod. TOKCHYHOCTh
apeHoB

13 I'eneTrueckas cBsi3b YIII€BOJOPOIOB,
MPUHAIICKAIINX K Pa3IHYHBIM KIaccam
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[TpupoHBIE HCTOUYHUKH YTIEBOJOPOIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(TIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu

16 Kontposnbnas paboTta mo pazaery
«YTneBoaopoab»

17 [IpenensHBIE OJTHOATOMHBIE CITUPTHI:
METaHOII ¥ 3TaHoJI1. BomopoHas cBs3b

18 MHOroaToOMHbI€ CIIUPTHI: STUIEHTIIUKOIb
Y TIUIEPUH

19 DeHoIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
Y XUMHUYECKHE CBONCTBA, IPUMEHEHHE

20 Anbrerusl: GopMabIeTUa U
areTanbaerug. AneTod

21 OAHOOCHOBHEIE MpeAeTbHbIC KAPOOHOBBIC




KHUCJIOTBI: MypaBbUHAs U YKCYCHas

[IpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEM BBICIIUX KapOOHOBBIX
KHCIIOT

24 MpbIia Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 Xupsl: rugponus, npuMeHeHue,
OMOJIOTHYECKast POJIb KHUPOB
VYTrieBoibl: cocTaB, KiacCU(pUKAIHSI.

27 Bakneiimme npencTaBuTeNu: TIII0K03a,
bpykTo3a, caxaposa

28 Kpaxmai u memirono3a Kak mpupoIHbIe
MTOJINMEPBI

29 [TpomexyTouHas aTTecTarus -
KOHTpOJIbHast paboTa

30 AMWHBL: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(oTepHbIe

31 OpraHWYECKUE COCTUHCHUS, HX
ouonornyeckoe 3HaueHue. Ilentuast

39 benku kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OcHOBHBIE TIOHATUS XUMHH

BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN




OcHoBHBIC MCTOABI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[TnacTmacchl, kKaydykH, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 5 9
[MPOTPAMME
11 KUIIACC
No KosmmuecTBo yacos Jlata DJIeKTPOHHbIE
w/n Tema ypoka Beero Kontpoasn = IIpakTnueckue — uugpossbie
ble padoThI padoTbI o0pa3oBaTe/bHbIC
pecypcsbl
1 XUMHUYECKUH 3JICMEHT. ATOM. 1 https://lesson.edu.ru/04/
DnekTpoHHas KOHGUTypalus aTOMOB 10
[Tepnoanueckuii 3axoH u [lepnoanueckas
) cucTeMa XUMHUYECKUX anmeMenToB J1. 1. 1 https://lesson.edu.ru/04/
Menpeneesa, UX CBA3b C COBPEMEHHOMN 10
TEOpUEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHYECKHX AJIEMEHTOB U UX
3 COEMHEHUH 10 TPYIIaM U TIEPHOIaM. 1 https://lesson.edu.ru/04/
3HaueHue MepruoIMYECcKOro 3aK0Ha U 10
CUCTEMBI XUMHUUYECKUX 3eMeHTOB J[. 1.
MenzeneeBa B pa3sBUTHU HAYKU
C:FpOGHI/Ie BeEIlECTBA. XUMHYECKas CBSA3b, https://lesson.edu.ru/04/
4 e€ BUIIbI; MEXaHU3MBI 00pa30BaHUsI 1 10
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b -
5 BasleHTHOCTB. DIEKTPOOTPUIIATEITBHOCTb. 1 https://lesson.edu.ru/04/

Crenenn okucieHus. Bemnrectsa

10
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MOJICKYJIAPHOT'O U HEMOJICKYJISIPHOT'O
CTPOCHUA

[TonsiTHE O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIE PACTBOPBL.

https://lesson.edu.ru/04/

6 MaccoBast 101151 BEIIIECTBa B paCTBOPE 10
Knaccudukanus 1 HOMEHKIATypa
y HEOPraHUYECKUX COCTUHCHUIA. https://lesson.edu.ru/04/
I'eHeTHUeCKast CBS3b HEOPTaHHUCCKUX 10
BEIIIECTB, PA3JINYHBIX KIIACCOB
Knaccudukaruss XAMHYECKHX PEaKIHii B
HEOPTaHUYIECKON U OPraHMYEeCKON XMMHH. _
8 3aKOH COXpaHEHHS MACChI BEIIECTB; Tgps.lllesson.edu.ru/04/
3aKOH COXPAHEHHsI M [IPEBPAICHUSI =
SHEPTHH TP XUMHYECKUX PEAKIIUSX
9 Ckopoctb peakiuu. OOpaTumbie https://lesson.edu.ru/04/
peakiu. XuMHUYECKOE paBHOBECHE 10
[Tpaktuyeckas padora Ne 1. «Bausiaue )
10 pasuuHbIX (HaKTOPOB HA CKOPOCTh Tgps.//lesson.edu.ru/04/
XUMHAYECKOU PEaKIHI» =
DIEKTPONUTHIECKAST TUCCOIHAIIHSL.
IMonsitue o BogopogHOM mokaszarerne (PH) https://lesson.edu.ru/04/
11 pacTBOpa. Peakuuu HOHHOTO 0OMEHa. 10 ' -
Tuaposu3 opraHuvIecKux u =
HEOPTaHUYECKHUX BEIIECTB
OKHCIIUTETbHO-BOCCTAHOBUTEIbHBIC
12 peaxtuu. [ToHsITHE 00 3IIEKTPOITH3E itps://lesson.edu.u/04)

pacIuIaBoB U pacTBOPOB COJIEH

10
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KonTponpHas padora no pazaeny

13 «TeopeTnyecKrue OCHOBBI XMMHI)
MeTtaminl, uX IOJIOKEHHE B
[Teproauieckoi CUCTEME XUMHUYECKHIX
14 sanemenToB /I. 1. MenpeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. O01Ine
(bu3HYeCKUEe CBOMCTBA METAJJIOB
15 Cru1aBbl METAJIOB. DJICKTPOXUMHUCCKUI https://lesson.edu.ru/04/
P HAPSDKEHUH METaJIOB 10
XHUMHYECKHE CBOI:ICTB& Bil)KHeI/IIHI/I)f https://lesson.edu.ru/04/
16 METaJUIOB (HATPHH, KU, KalbIUH, 10
MarHui, aIIOMUHUN) U UX COSAMHECHUIN -
17 XUMHYECKUE CBOMCTBA XpOMa, MEU H UX https://lesson.edu.ru/04/
COE€IUHEHHUI 10
18 XHUMHYECKHE CBOMCTBA IMHKA, JKeIe3a U https://lesson.edu.ru/04/
UX COeIMHEHUH 10
[TpakTryeckas padora Ne 2. "Pemenue https://lesson.edu.ru/04/
19 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME 10
«MeTtamisi»" -
Hewmeraiibl, UX OJ0KCHUE B
20 [Teproguueckoi cUCTEME XUMHUYECKHIX https://lesson.edu.ru/04/
anemenToB 1. . Menaeneesa u 10
0COOCHHOCTH CTPOCHHUS aTOMOB
®dusnyecKkue CBOMCTBAa HEMETAILIOB. https://lesson.edu.ru/04/
21 AmnoTponusi HeMeTauIoB (Ha puMepe 10
KHCTIOpoJia, cephl, hocdopa u yriaepoaa) —
29 XUMHYECKUE CBOMCTBA I'aJIOTEHOB, CEPhI https://lesson.edu.ru/04/

U UX COCTUHEHUN

10
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XuMUYeCcKue CBOWCTBA a30Ta, hocdopa u

https://lesson.edu.ru/04/

23 UX COCAUHCHHMI 10
24 XUMHYECKHE CBOMCTBA yIiIepoa, https://lesson.edu.ru/04/
KPEMHHUS ¥ UX COCTMHEHUN 10
[TpumeHeHue BUa}KHeI/IH_II/IX HEMETAJUIOB U https://lesson.edu.ru/04/
25 UX COeIMHEHHI
10
O06001IeHNEe U CUCTEMATU3AlMs 3HAHUM
26 o teme «Hemeramiey. Berancienus mo https://lesson.edu.ru/04/
YPaBHEHHSIM XUMUYECKHX PEaKIUi U 10
TEPMOXUMHYECKHE PACUETHI
[IpakTuyeckas pabora Ne 3. «Pemenue https://lesson.edu.ru/04/
27 9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME 10
"HemeTamnr"» -
KonrposHas paora no reman https://lesson.edu.ru/04/
28 «Metamaei» U «HemeTamby/ 10
Bcepoccuiickas mpoBepoyHas padboTa _
Heopranudeckue u opraHMuecKue
29 KI/ICJ‘E)OTI)I. HeopraHqueCKI/Ie u ?_gps://lesson'edu'rU/OM
OpPraHUYeCKHe OCHOBAHUS =
AMdoTepHbIE HEOPTraHUYECKUE U
30 OpraHHYECKUE COCTUHEHUS. https://lesson.edu.ru/04/
['eHeTHueCcKas CBSI3b HEOPTAHUYECKHUX U 10
OpPraHUYeCKUX BEIICCTB
Ponp xumun B o0ecrieueHun
31 5KOJIOTHYECKOM, SHEPreTUYECKO 1 https://lesson.edu.ru/04/
MUINEBOM OE30MAaCHOCTH, Pa3BUTHH 10
MEIULIHBI
39 [pencraBnenns 06 0OMIMX HAYYHBIX https://lesson.edu.ru/04/

MPUHIHUITIAX IMIPOMBIIIJICHHOTO MOJIYYCHUA

10
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Ba)XKHEUIIINX BEIIECTB

HpOMe}K}ITOIIHaH arrecranus -

33 1
KOHTpOJIbHAsI paboTa
34 YenoBek B MUpE BELICCTB M MAaTEPUAIIOB. 1 https://lesson.edu.ru/04/
XuMus ¥ 37I0pOBbE YeTOBEKA 10
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 11 xmacc/ T'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A. AKIImoHEpHOE
obmmectBo «M3narenscTBoO «IIpocBerienne
METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL
1. Tabpuensan O.C., bepeskun I1.H. Kontponsasie u npoBepounsie padotsl. 11 xmacc.
bazoseiit ypoens — M.: [Ipocda, 2009
2. I'abpuensn O.C. ,Octpoymona N.I'., Cnaaxos C.A. Kuura ans yuutens. 11 knacce.
bazoBerit ypoerb — M.: [Ipoda, 2009
5. l'abpuensu O.C., SmykoBa A.B. Meroauueckoe noco6ue. 11 kmacc. bazopbiit
ypoBeHb — M.: JIpoda, 2008
6. I'abpuensa O. C., SAmykoBa A. B. Pabouas Terpanp k yueonuky O. C. I'abpuensHa

«Xumus. 11 xnacc. ba3oBsiil ypoBeHb»



