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MNOACHUTEJIBHAS 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 pe3ylbTaTaM OCBOeHHUs (enepalibHO 00pa3oBaTeNbHON MPOTpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit deneparnuu, peaqTu3yrOIINX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3padOTKe MpOrpaMMbl IO XUMHH, K ONPEACICHHUIO OOMICiH
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJrOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepIIAIOIIUM JTAllOM pealu3allil Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe HKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpOHOI cpene. Peanusyercs xumMmuueckoe o0pazoBaHue 00y4aroIIMXCs Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHUMHH, &
3HA4YEHUS B MO3HAHUU MPHUPOJBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXkKe C YUETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
UBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHalbHON KyiabTypbl. OHA BHOCHT CBOIl BKJIAJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEWCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOW KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO Tpyla MU
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKHMX TEXHOJIOTHH HaIlpaBJIeHA HA PEUIeHUE TNI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTUYECKOM, MNHUIIEBOM, 3KOJIOIMYecKod O€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBnsiromuMH  TpeaMeTa «XuUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHnuueckas
xumus» U «O01as 1 HeopraHu4ecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NTaHHONW CHUCTEMBbI 3HAHUN
OpH W3YYCHHUU TpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTO0O0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJICKTPOHHBIX 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 CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs IEpBOHAYAIBHBIC
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
M3YYECHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHS TEOPETHUECKUA MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsS» OOYJaAIOIUMCS TPEJOCTABISETCSI BO3MOXHOCTh OCO3HATH
3HAYCHHE TICPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECCKHUX M METOJOJOTHYCCKUX ITO3UIIHH,
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
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PACKPBIBAIOT €€ poJib B TO3HABAaTEIbHOU 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, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeamMera « XUMHUS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HA (OPMHUPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM SKCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI H MaTepHaIoOB.

B muane pemeHus 3amad  BOCHUTAHHS, DPAa3BUTHS W COIUAIM3AIMH  OOyYaIOUTUXCS
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUJIOB JICSITEIILHOCTH: PEIICHUS Mpo0OJieM, IMMOMCcKa, aHaIn3a 1
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 oomiero oOpa3oBaHMs, TPU  OMNPEACICHUU  COJAEp)KaTeIbHOU
XapaKTEpUCTUKU LeJeld M3y4eHHUs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHOM 3HAYMMOCTU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, IMPAKTUUYECKOW [EATENIbHOCTH 4YeJOBeKa M KaK OJIHOro 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.) sBASIIOTCS:

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 JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX JJIsl MPHUOOpETEeHUsT YMEHUI OpUEHTUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera 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 NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUH W NMPUMEHEHUS WX B PEaTbHOW XU3HU IS PEIICHUS
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 UHTEIUVIEKTYaJlbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K caM0o0Opa3oBaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEMICCTBAMH U WX PUMEHCHHEM;

dopMupoBaHue Yy O0OyYaroIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAaKKe JJI OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30IacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0ydaromuxcsi: CrocoOHOCTH CaMOCTOSITENIbHO MpUOOpeTaTh HOBBIE 3HAHHUA [0 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HAyYHO-TIOMYIIpHON WH(DOPMALIUY XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoOBaHUE U pa3BUTHE Yy O0YYaAIOUIUXCS ACCOIUATUBHOIO U JIOTUYECKOTO MBIIUICHHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUM, €€ BaXHOW poONM B  pelIeHWH TJI00ajbHBIX  MPOOJeM  palloHaIbHOrO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUS OIBITa UCIOJB30BAHUS MOJYUEHHBIX 3HAHUN Ui MPUHATHUS
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 yuCio YacoB, OTBEAEHHBIX ISl U3YUYEHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapiser 68 vyacoB: B 10 kmacce — 34 4gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

ITpenMeTr opraHMyYecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YECHUU
HOBBIX BEIIECTB U MaTepuajioB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUS. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepusd. XUMHUUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIE CBS3U.

[lpencraBaenne o  kiaccudukanum — opraHudeckux — BemiectB.  HomeHkmatypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILEHUIN: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJEKYI
OpraHMYECKHUX BEILEeCTB, HaONIOJICHWE M ONHCAHME JEMOHCTPALMOHHBIX ONBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (TJI1aBieHue, OOyriIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuuu 3aMeleHUs |
TOpEeHUs ), HaX0XACHNUE B IPUPOJIE, MOIYIEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHUYECKHME CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATAllUU, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusamnun). [losyuyeHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHIINN MPeACTaBUTENb aJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJTyYE€HUE U IPUMEHEHHE.



Apenbl. bensomn: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHMUS. M HUTPOBAHMS), MOJIYYEHHE M NPHUMEHEHHUe. 1onyon: cocmas, cmpoenue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMYeckas CBsA3b MEXIy YIUVIEBOJOPOJAMHU,
MIPUHAICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB. [IpuponHblii ra3 U MONyTHBIE HE(PTSHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHuUeCKHii, KaTanuTUYeCKuil), nupoiu3. [IpoaykTel nepepadboTku HedTH, UX PUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U NPOIYKThI €ro nepepadoTKH.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToap», MoxenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHnble 3anaum.

Bobluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEakUMU MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJAHOATOMHBIE CHUPTH. METaHOI M 3TaHOJ: CTPOEHUE, (U3HYECKUE U
XUMHYECKHE CBOWCTBA (peakiuu C aKTUBHBIMU METallJIaMH, TajoreHOBOJOPOJaMU, TOPEHHE),
npuMeHeHue. BoopoiHble CBA3M MEXy MOJIEKYJIaMU COUPTOB. JleiicTBUE MeTaHoa U 3TaHoIa
Ha OpPraHu3M YeJIOBEeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MICTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl PeaKIus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue TIUIEpPUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpoeHHE MOJEKYJbl, (QU3NYecKue u XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (U3NYecKue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEaKIIHH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHue, pU3MUECKUe U XUMHUECKHE CBOMCTBA (CBOMCTBA, 00IIME JUIs Kilacca KUCIOT, peakLus
sTepuduKanum), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOILIEE JIEVCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MApPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

YrieBonbl: cocTaB, KiaccuuKaIys yriieBoJoB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (U3NYECKUE M XMMUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuaoM meau(ll), okucieHne amMMHaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXJAEHHE B TMPUPOJIE,
npuMeHeHue, ononorndeckas postb. orocuaTe3. PPyKTO3a KAaK M30MEP TITFOKO3HI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
dusnyueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIIUs C HO/I0M).



OKCepUMEHTAIbHBIE METOAbl W3Y4YeHMsI BEIIECTB U MX MPEBpaIleHMi: MpOBEACHUE,
HaOJIOZIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
peakly OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
CcrupTOB (B3amMojelicTBHe ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (OKuCIIeHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxkcumom wmenu(ll), B3aumopeiicTBue
Kpaxmajia C HOJOM), MPOBEIEHUE TPAKTHUECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUsI.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHUYECKHE CBOIICTBA aMUHOKMCIOT (Ha IpuMepe INIMLKHA). buonoruueckoe 3HaueHHe
aMHHOKUCIOT. [lenrTuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPOJIM3, IACHATYpalus,
KaueCTBEHHbIE PEAaKIIMH Ha OEJIKH.

DKcriepuMEeHTaTbHBIE METOBl M3YYEHHUS BEIIECTB M MX IPEBpalICHUil: HaOIroAeHUE U
OMKCAaHHUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHATypanusi OETKOB NpPHU HArpeBaHWU, IIBETHbHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHHN: MOHOMEDp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpHU3alluu, CPeIHss MOoJeKkylspHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BEICOKOMOJICKYIISIPHBIX COETUHEHUI — MOTMMEpH3aIIHs U MOJIUKOHICHCAIIHS.

DKcrepuMEeHTATbHBIE METO/IBl M3YYEHHUSI BEUIECTB M WX MPEBPALICHUN: 03HAKOMIICHHE C
00pa3aMu MPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBS3€H NMpU M3yuyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK H
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO IHKIIA.

OOue ecTecTBEHHO-HAy4YHbIE TMOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsl, aHalM3, CHUHTE3, KIacCUpHUKAIMs, MEepUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

Owusmka: Matepus, YHEPTUs, Macca, aToM, MIEKTPOH, MOJIEKYJIa, YHEPreTHIECKUN YPOBEHB,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIeCTB B OpraHusMme, (hOTOCHUHTE3,
OHMOJOTHYECKH aKTHBHbBIE BellecTBa (O€TIKU, YIIIeBObL, JKUPHI, (PEepMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHOoOrHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIIHME CPEJICTBa,
JIEKApCTBEHHBIC © KOCMETHYECKHE MPerapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHIX
BOJIOKOH.

11 KUIIACC



OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMudeckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJIEKTpOHHAs 000JIOYKA.
DHepreTHyeckre YpOBHHU, MOMLYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31meMeHThl. OCOOCHHOCTH
pacnpezeneHusl 3JIEKTPOHOB 110 OpOUTAISIM B aTOMax JIEMEHTOB IE€PBBIX UETBIPEX NEPUOIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepumoanueckas cucrema xumudeckux sseMeHtoB JI. .
MenneneeBa. CBsa3p nepUOAUYECKOro 3akoHa U Ilepmonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenzaeneeBa ¢ COBPEMEHHOI TeOpHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOXKHBIX BEIIECTB
110 TPYIIaM U IepruoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBSI3b. BHIbl XUMHUYECKOW CBs3W (KOBaJeHTHas
HENoJIsIpHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3s. BajgeHTHOCTD.
DNEeKTpOoOTpULIATENBbHOCTh. CTeneHb OKUcieHUs. IOHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBas A0is
BEILECTBA B paCTBOPE.

Knaccugpukanuss HeopraHmdeckKMx coequHeHHWH. HowmeHkiaTtypa HEOpraHWYeCKHX
BEUIECTB. ['eHeTHueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX peEakuid B HEOPraHUYEeCKOW U
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU TIPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTUMble peaKivu.
Xumnueckoe paBHoBecHe. (DakTOpbl, BIUSIOIMIME HA COCTOSTHUE XUMHUYECKOIO PaBHOBECHS.
ITpunnun Jlelllarense.

OnekrponauTnueckas auccouuanus. CunbHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIepUMEHTaIbHbIE METOJbl M3YyUEHUsI BEIIECTB M WX IPEBPAICHUM: JIEMOHCTpAIus
tabmuiy «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJiellel KPUCTAJUIMUECKUX pPemeEToK, HaOJMI0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOpPOJa B TMPUCYTCTBHM KaTalu3aTopa,
oTpezieNieHue Cpebl pacCTBOPOB BELIECTB C MOMOIIbIO YHHUBEPCAIBLHOTO WHIUKATOpA, peakluuu
MOHHOTO OOMeEHa), MpOoBeJleHUE MPaKTHUUECKONl paboThl «BnusHue pa3nuyHbIX (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKIINM.

Pacuérnbie 3amaun.

Pacué€Tel Mo ypaBHEHUSIM XUMHUUYECKHUX PEAKIIMMA, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAaHUEM MOHSATHUS «MacCOBast A0S BEILIECTBAY.

Heoprannveckass Xumus



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMS aToMOB. Du3nyeckue CBOWCTBA
HEMETAIUIOB. AJUTOTPONHS HEMETAIOB (Ha IprUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOJICOACPIKAIIUX KUCIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKCHUN
METAaJIJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPWH, KaJWid, KaJbIlMd, MAarHuu,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O61me cnocoObl MoTyYeHHsI METaJUIOB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJAbl H3yYEHHUS BEHIECTB M HMX NPEBPALICHUNA: HU3YUCHHE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHWE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBHE THAPOKCHIA ATIOMUHMS C PACTBOPAMU KHCIIOT M IEJIOYel, KaueCTBEHHbBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET IMPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBOM 0€3011acHOCTH,
pa3BUTHU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKuuii.

[IpencraBinenuss 00 OOMUX HAyYHBIX NPUHLHUIAX [POMBIILICHHOTO TMOJNYyYeHHUs
BaKHCHIIINX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHANOB: BAKHEHIINE CTPOUTEIbHBICE MaTEpPHAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYECKHE U MUHEPATbHBIEC yI0OpEHUSI.

XUMHS U 3]I0POBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MPEMapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH M3YYEHHH OOIed M HEOpPraHMYeCKOH XUMHUU B
11 xmacce ocymiecTBIseTCsS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE TOHSTHs: HAY4YHBIH (akKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccuukamusi, MNEepPHOAUYHOCTh,  HAOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



buonorus: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, ITOJIE3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCT, (papMareBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIHMOHHBIX MaTepUaoB, HJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.
[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHU A

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS OOYYarOIIUMUCS
porpaMM CpeaHEro o0Imero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H IMPEIAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cootBercTBUHN C CUCTCMHO-ACATCIBHOCTHBIM IOAXO0AOM B CTPYKTYpPEC JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS TIpeaMeTa «XHMHS» Ha YPOBHE CpeIHEro ooOmero ooOpazoBaHUs
BBIJICTICHBI CJIEYIOIINE COCTABIISIONIUE:

OCO3HaHHE O0YYaIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIIBHOCTH H CAMOOIIPEICIICHHIO;

HaJIM4YnEC MOTHUBaAIIUN K O6y‘-ICHI/IIO;

I[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHIN JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JCSTEIHLHOCTU
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIUMU HGHOCTHOﬁ CUCTEMEC XHUMHYECCKOT'O
o0Opa3oBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIngHOCTHEBIE pPE3YyIbTaTbl OCBOCHHA MPECAMETA «XUMUSIY JOCTUTAaOTCA B CAUHCTBC
yueOHOM M BOCHUTATENBHOM JIEATEIHHOCTH B COOTBETCTBHM C T'YMaHUCTHUECKHUMHU,
COLIMOKYIIbTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXXJIaHCKOI'O O6HI€CTB3, NPUHATBIMHU B 06HIGCTB€ HOpMaMH W IIpaBUJIaMU IIOBCIACHHA,
CIIOCOOCTBYIONTUMH IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YJarOIINXCSl.

JIMdHOCTHBIE pEe3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HopMHUPOBAHHOCTH
OMbITAa TIO3HABATCIILHOM M TIPAKTHYECKOH JEATCIILHOCTH OOyYaloNMXCcs 110 peallu3alun
IIPUHATBIX B O6H.[€CTB€ HeHHOCTefI, B TOM YHCJIC B HaCTHU:

1) rpaaaHCcKOro BOCIMTAHUS

OCO3HaHHUS O0YYArOMIMMICS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY H ITPaBOIMOPSIJIKY;

MNpEACTAaBJICHHUA O COINUAJIBHBIX HOpMax W IIpaBHUJIaAX MEKIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOU AESITETLHOCTU MPU CO3/IaHUU YIEOHBIX MPOEKTOB,
pPEIICHUN y‘—Ie6HBIX M ITO3HAaBAaTCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,



CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
MIPH aHAJHM3E Pa3INIHBIX BHIOB YUYEOHOU NEATEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOMN
XUMUH;

YBOXCHHSI K TPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAYKU €CTh pe3yJbTaT JJIUTEIbHBIX HaOI0ICHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

MHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IIOJIYYEHHU M TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBICE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE IOBEIACHHE W TOCTYINKH CBOMX TOBapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHWE TOCIEICTBUN ATHX MOCTYIIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

NOHMMAHUS LIEHHOCTEH 3/0pOBOr0 M 0Oe30macHoro oodpasza >KHU3HM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofieHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BElIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYIOBOU JICATEIIHBHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ WHIMBUIYAJIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKOW JESTEIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pPEIICHWU TMPAKTHYSCKUX 3a/ad COIUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

UMHTEpeca K MPAKTUYECKOMY H3YYECHUIO MPOQEeCcCHil pa3NuyHOro poja, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOU NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYAIbHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymieit mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11EeTIECO00Pa3HOTO OTHOIIEHUS K MPHUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHMMAaHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHON M COLIMATBHOM CPEJIbL;

OCO3HAHUs HEOOXOAMMOCTH MCITOIB30BAHUS JOCTHKCHUA XUMUU JIJIS PEIICHUs] BOTIPOCOB
paIoHaIBHOTO MIPHUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIEeW MPUPOTHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOIAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHHUMACMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMHU B
MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
IPOTHBOCTOATH HJCOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMaHH CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paloHaIbHOIO HAYYHOTI'O MBIIUICHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHUs 00 OKpPYKaIOIIEM
MHpE KaK O €JUHCTBE IMPHUPOJbl M YEIOBEKa, B IMO3HAHUMU IPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPAaBIIEHHOCTH M BAXKHOM POJIM B CO3/IaHUU HOBOW 0a3bl MaTepUalbHOM
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTONYHMBOIO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOIA,
HHEPreTHUYECKON, NUIIEBOM M 3KOJOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
00ecre4eHny yCIOBUM YCIIEUIHOTO TPYAA U SKOJIOIMYECKU KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCMOIb30BaTh XUMUYECKUE 3HAHUSA ISl peLIeHUs IpobieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K ITO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIy4€HMIO HOBBIX 3HAHUM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSIM TpyJa B pPa3M4YHbIX cpepax mnpodeccuoHaTbHON
JESATEIBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOTrO IMpeaMeTra «XUMHS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC TJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}01m/1xcs{ MCXKIUCHUIITIMHAPHBIC
(MeXnpenMeTHbIE) O0IIeHaYYHbIE TTOHATHS, OTPAXKAOIIKE [[EJIOCTHOCTh HAYYHOU KapTUHBI MHpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
DHEPIus, SBJICHUE, MPOIECC, CHCTEMa, HAy4YHBINH (PaKkT, MPHUHIUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, HCCIIe0BaHNe, HAOII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENUCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKaTUBHBIE,
peryiasTHBHBIC), oOecneunBaroniye (OpMUpOBaHHE (PYHKIHMOHAIBHON T'PAMOTHOCTH U
COILMAIbHOM KOMIIETEHIIMH 00yJaroInXcs;



CIIOCOOHOCTh ~ OOyHalolIUXCsl  KCIOJb30BaThb  OCBOCHHBIE  MEXKIUCUUIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JACUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMU y4e€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSAMU.

OByaieHUe YHUBEPCAJIbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU /IEHiCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

CaMOCTOSITeNIbHO  (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C TOCTABICHHBIMU LIEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM IMPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHII M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATHS JUISI OOBSICHEHUS OT/JICIBHBIX (DAKTOB U SBICHUM;

BEIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(PUKALIUN BEIICCTB U XMMHYCCKHUX PEaKIIHIA;

YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYyIUpPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHYeckas (opMylia, ypaBHEHHE XHUMHUYSCKOH pEakiMu — TPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U TMPAKTHUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEACTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUYECKUX PEAKIIHil.

2) 0a3oBblIe HCCJIeN0BaTEIbCKHE TeHCTBHS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIH;

dbopMynupoBaTh LEAM M 3aJadyd  KCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

BIIAJICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynHpoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEJOBAHUSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEeOBaTeIbCKOM M IPOEKTHOM JAesITeIbHOCTH,
MPOSIBISATHE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBbIX METO/IOB [TO3HAHMS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGOpMAIMK  (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHAM3UPOBATh HWHGOPMAIIMIO PA3IUYHBIX BHIOB W (OpPM MPENCTaBICHUS, KPUTHUECKU
OILICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTb;

dbopMyIUpOBaTh 3aMpOChl W MPUMEHSTh PA3IUYHBIE METOABl MPU TOUCKE M O0TOOpE
uH(pOopMaIui, HeOOXOAUMOM /7Sl BBIMOTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MpUOOpETaTh OMBIT WCIOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpPMY MpEACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIA SI3BIK B KA4yeCTBE CPEACTBA MNpPH pPabOTEe C XUMHYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeaAMeTHbIe ((pu3nyecKkue M MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAaeMON TeMbl B XOJ€ JAMUajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh UJCH, (POPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHOM AEATEIHHOCTH, MOJTYyYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XHMHYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHBIX
UCCIICIOBAaHMA ITyTEM COTIIACOBAHMS MTO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTb,
ompenenss e€ Ienu W 3aJa4d, KOHTPOJIMPOBATH M MO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIMOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEaKLUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JIEATEILHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(OPMHPOBAHHOCTh TPEJCTABIEHUH O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHU B TO3HAHUM SIBICHUH NPUPONbI, B (HOpMUPOBAHHU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pelIeHNs MpPaKTUYEeCKHX 3ajad M D3KOJOTMYEeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
310pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIArarolIye
HNOHSATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPULIATEILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaliéHHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHATBHAS TPYIMINa, paJuKkai, HU30Mepus, U30Mepbl, TOMOJOTMUYECKHH psi, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOJEpIKalie COeTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHS MacChbl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUs, JIeXKAllUEe B OCHOBE IOHUMaHUS
INPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrHYECKHE CBECHUS O CBOMCTBAX,
cocTaBe, IOJy4YeHUHU 1 0€30aCHOM MCIOJIb30BAHNN BaXKHEUIINX OPraHUYeCKUX BEUIECTB B OBITY
Y TIPaKTUUYECKOM JIEATENBHOCTH YEI0BEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpPMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUN XMMHUYECKUX pEaKLUii, U3rOTAaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHWYECKUX BEIIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHHUSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KJacCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXkAIUE COENMHEHHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUSs), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
NPUBOJUTH TPUBUAIbHBIC HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, MPOIUIIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (QeHosd, GopManblerul], aneTalbleruj, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OINPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. ByrtiepoBa st 0ObsSCHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaThb COCTaB, CTPOCHUE, (UIMYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IPEICTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHMUYECKHUX BELLECTB
(metan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, YTUJICHTIIUKOIb, TJIUIEPHUH, (EHOJ, aleTalbIeru]l, MypaBbHHasl U YKCyCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX peakUui c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHHUKH YIJIEBOJOPOAHOTO ChIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XWMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOJIYKTa PEAKIHMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHYECKHMX SIBJICHUI
(HaOmoieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIHPOBAHKE), HCIHOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHMS JUIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALlUsX, CB3aHHBIX
C BEIIECTBaMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJB30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HarpeBaHUM, MOJyYE€HUE ATHIIEHA U U3YYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB Npu
HarpeBaHUU, IIBETHBIE PEAKLIUU OEJIKOB) B COOTBETCTBUU C NMpaBWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHUuu ¢ BEleCTBaMHU U JJaOOpPaTOpPHBIM 00OPYJOBaHHEM, MPEACTABIATH PE3yIbTaThl



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3allUCH YpaBHEHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(bopMynHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi MHpopManuu, MHTepHET 1 Apyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUA B OBITY M TPYIOBOH NEATETBHOCTH B LEJNAX COXPAHEHUS CBOETrO 3I0POBbS M
OKpY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JCHCTBHS HA KUBBIE OPraHU3MBI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIci mnokaszarens IIJIK, moscHate Ha
IpUMepax CIocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BCKA,;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUId  CcHeNbIX M caaboBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMuaeckux Gpopmyi.

11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HEOpraHWYeCKas XUMUSD)
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHYECKOW COCTAaBJISAIOIMICH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIUM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHASI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOTUMOW ISt
peuieHusT TPaKTUYECKHX 3a/lad M DKOJOTMYECKH OOOCHOBAHHOIO OTHOIIECHUS K CBOEMY
3I0pPOBbIO U NIPUPOJAHON Cpelie;

BJIAJICHUE CHUCTEMON XHWMHWYECKMX 3HAHUH, KOTOpash BKJIOYAET: OCHOBOIIOJAraroline
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKHX  pEaklUHuid, pacTBOp,  DJIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAs OUCCOLUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peaklMM, XHUMHYECKOE€ paBHOBECHE), TEOPMU U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U NPEBPALLEHUS SHEPTrUU NMPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
Je)Kalye B OCHOBE IIOHMMAaHWS TMPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBJICHHM,
dakTonornueckue CBeJEHUSI O CBOMCTBAX, COCTaBe, MOTYyYEeHUH M OE30MacHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTEPHBIC NMPU3HAKN TMOHSATHH, YCTaHABINBATH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSATHUA MPH ONHCAHUU HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILICHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMya BEMIECTB W ypPaBHCHHH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPTaHUYECKHX BEHIECTB (yrapHbIi ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEram€Hash M3BECTh, NMUThEBAs COAa, MUPUT U

ApyTHeE);



c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAsl, MIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUYECKOW PEHIETKU KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYEecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(OpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAIICIKHOCTh HEOPTAaHMUECKUX BEIICCTB
0 VX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuoaudeckoro 3akona JI. U.
MengeneeBa U JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIONIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUECKUX 371eMeHToB /1. U.
MeHneneeBa, HCIOJIB3Ys MOHATUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUYCCKHE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHWMHUYECKHMX OJEMEHTOB U HX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB []. .
Menpaeneena;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, TMOJTBEPXAATh CYIIECTBOBAaHUE
TEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIHil;

c(hOPMUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYCCKHE PEAKIIUU IO Pa3IHnIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMy 3(hdeKTy peakiuw,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUII COCTABIIATh YPaBHEHUS PEaKIUi pa3InYHBIX TUIIOB, MOJIHBIC
U COKpalIEHHBIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBUSA, MPU KOTOPBIX ITH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMNO3HABATh ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT
pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencteus (nmpunuun Jlelllarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJYYeHUsS CEPHOW KHCIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMMX HAYYHBIX MPUHIIUAINAX W IKOJOTHYECKHUX MPOoOJIeMax XUMHYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh yMEHUW TPOBOAWTH BBIYMCIEHUS C WCIOIH30BAHUEM TIOHATHUS
«MaccoBasi JIONisl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHYECKHX
peaKkImsIX, MacChl BemecTBa WM 00BEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MacChl BELIECTB, IPEBPAIICHUS U COXPAHEHUsI YHEPTUH;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATH XUMHYECKUN JKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHuE Cpelbl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKUWH, PeaKIM¥ MOHHOTO OOMEHa, KayeCTBEHHBIE pPEaKIUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH O0OpaIlleHUH C BELIECTBAMH U JIAOOPATOPHBIM 000pyI0OBaHUEM, TIPEACTABIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuii 1 GOpMyIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
NOJy4aeMyl0 W3 pPa3HbIX HCTOYHHUKOB (CPEICTBAa MacCcOBOW KOMMYHHMKaluu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Kalomie MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTHh BO3ACUCTBHUS HA JKUBBIC OPraHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECCKHX SIBIICHUIA,

JUISL CIENbIX W CJIA0OBUIAIIMX OOYyYarolIuXCsi: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumudeckux Gopmyii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Kosun4yecTBo 4acoB e Y ———
HaumenoBanue P
(undposBbie)
I  Ppa3iesoB H TeM Kontpoa
Bcee IIpakTnyeckue  o0Opa3oBaTebHbIE
/' mporpammbl ro PHBIC a6oTHBI ecypcbl
n padoThI P pecyp
Pa3znen 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XMMUM
bubnunorexka LIOK
Tpeamer https://m.edsoo.ru/7f41837c
OpraHU4CCKOU PBUI https://resh.edu.ru/
xumun. Teopus Uudoypoxhttps://infourok
1.1  crpoenus 3 ru/
OpraHMHECKUX Pyryo6https://rutube.ru/fee
coesHenni A. M. ds/education/
byrneposa SAKmacchttps://www.yakla
ss.ru/
Utoro no pazneny 3

Pa3znen 2. YrieBoaopoasl

[Ipenenbubie
2.1  yriaeBomopoabl — 2 1
AJIKaHbI

bu6nmorexa LIOK
https://m.edsoo.ru/7f41837c

POIII https://resh.edu.ru/
HNudoypox
https://infourok.ru/

Pyty6
https://rutube.ru/feeds/edu
cation/

SIKnacc
https://www.yaklass.ru/

HenpenensHeie
YIJIEBOAOPOABIL:
AJIKEHBI, AJIKa/INEHBI,
AJIKUHBI

2.2

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢c

POIII https://resh.edu.ru/
Hndoypox
https://infourok.ru/

Pyty6
https://rutube.ru/feeds/edu
cation/

SIKnacc
https://www.yaklass.ru/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/

2.3

Apomaruyeckueyrie
BOJIOPOJIBI

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

POIII https://resh.edu.ru/
Hnudoypox
https://infourok.ru/

Pyty6
https://rutube.ru/feeds/edu
cation/

SIKnacc
https://www.yaklass.ru/

2.4

[Ipuponusie
UCTOYHUKHA
YIJIEBOIOPOAOB U UX
nepepadboTka

bu6nmmoreka LIOK
https://m.edsoo.ru/7f41837c

POIII https://resh.edu.ru/
Hudoypox
https://infourok.ru/

Pyry6
https://rutube.ru/feeds/edu
cation/

SIKnacc
https://www.yaklass.ru/
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Paspnen 3.Kuciopoacoaepxaiue opranuyeckue coeJMHEHUs

3.1

3.2

Cnuptel. Genon

AJLIETUIbI.
KapOonogsie
KHACIOTEI. CIIOJKHBIE

3¢upsI

bu6mmoteka IIOK
https://m.edsoo.ru/7f41837c

POIII https://resh.edu.ru/
HNudoypox
https://infourok.ru/

Pyty6
https://rutube.ru/feeds/edu
cation/

SIKnacc
https://www.yaklass.ru/

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

POIII https://resh.edu.ru/
HNudoypox
https://infourok.ru/

Pyty0
https://rutube.ru/feeds/edu
cation/

SIKnacc
https://www.yaklass.ru/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/

3.3 VrueBomgsl
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bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

POIII https://resh.edu.ru/
Hnudoypox
https://infourok.ru/

Pyty6
https://rutube.ru/feeds/edu
cation/

SIKnacc
https://www.yaklass.ru/

Pasnen 4.A30Tcoaep:kamm

AMUHEL
4.1 AMHUHOKHCIIOTHI.
benku

Hroro no pasneny

€ OPraHnvYeCKue COCANHECHUSA

3

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

POIII https://resh.edu.ru/
Hudoypox
https://infourok.ru/

Pyry6
https://rutube.ru/feeds/edu
cation/

SIKnacc
https://www.yaklass.ru/

Paspen 5. BeicokoMOJIeKy IsIpHbIE COeIMHEHUS

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

POIII https://resh.edu.ru/

[MPOT'PAMME

Hndoypox
51 llmacTMacchr. 2 https:/infourok.ru/
Kayuyku. Bonokna Pyry6

https://rutube.ru/feeds/edu
cation/
SAKnace
https://www.yaklass.ru/

Hroro no paszneny 2

OBIIEE KOJIMYECTBO

YACOB I10 34 3 2



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/

11 KITACC

Koaun4yecTBouacos
Ne DJIeKTPOHHBbIE
HaumeHoBaHuepa
(uudgposbie)
31€JI0B M TeM IIpakTuye
n/ Bce  KoHTpoabHbiep oOpa3oBaTe/ibHbIE
NPOrpamMmbl o 260Th1 CKHe eCVDOLI
n padoThI pecyp
Paznen 1.TeopeTnyeckue 0CHOBbI XUMHH
bubnunorexa LIOK
https://m.edsoo.ru/7f4183
C ic
TPOCHHE aTOMOB.
[Tepuonuueckuii PDIII
3aKOH U https://resh.edu.ru/
11 [Iepuonnueckas 3 1 I/IH(I)OY_POK
cucrema https://infourok.ru/
XUMHYECKUX Pyry6
snementos JI. U. https://rutube.ru/feeds/e
Menpeneena ducation/
SIKmacc
https://www.yaklass.ru/
bubnunoreka LIOK
https://m.edsoo.ru/7f4183
7c
POII

Crpoenue https://resh.edu.ru/

12 BEIECTBA. 4 I/IH(I)OY_POK
Muoroo6pasue https://infourok.ru/
BEIIECTB Pyry6

https://rutube.ru/feeds/e
ducation/

SIKmacc
https://www.yaklass.ru/
but6mmorekxa [IOK
https://m.edsoo.ru/7f4183
7c

POIII

13 Xumuueckue 5 1 1 https://resh.edu.ru/
peakuuu Hndoypox

https://infourok.ru/
Pyry6

https://rutube.ru/feeds/e
ducation/
SAKnacc



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/

https://www.yaklass.ru/

Uroro mo pazneny 13

Paznen 2. Heoprannueckasi XuMus

2.1 Mertauist 6

bu6nmmoreka LIOK
https://m.edsoo.ru/7f4183
7c

POII
https://resh.edu.ru/
Hudoypox
https://infourok.ru/
Pyry6
https://rutube.ru/feeds/e
ducation/

SIKnacc
https://www.yaklass.ru/

2.2 Hemeramnl 9

CBs3b
HEOPTaHUYECKUX U
OpPTaHHYECKUX
BEIIIECTB

2.3

bu6nmorexa LIOK
https://m.edsoo.ru/7f4183
7c

POIII
https://resh.edu.ru/
Hudoypox
https://infourok.ru/
Pyty6
https://rutube.ru/feeds/e
ducation/

SIKnacc
https://www.yaklass.ru/

bubmmorexka IIOK
https://m.edsoo.ru/7f4183
7c

POIII
https://resh.edu.ru/
Hndoypox
https://infourok.ru/
Pyty6
https://rutube.ru/feeds/e
ducation/

SIKnacc
https://www.yaklass.ru/

Hroro no paszneny 17

Paznea 3.Xumus u :Ku3HbL



https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/

bubnunorexa LIOK
https://m.edsoo.ru/7f4183
ic

POIII
https://resh.edu.ru/
3.1  Xumwus v KHU3Hb 4 Hudoypox

https://infourok.ru/
Pyty6
https://rutube.ru/feeds/e
ducation/
SKimacc
https://www.yaklass.ru/

Wroro no pazaeny 4

OBIIIEE

KOJIMYECTBO 34

YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://infourok.ru/
https://rutube.ru/feeds/education/
https://rutube.ru/feeds/education/
https://www.yaklass.ru/

YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
«Xumus 10 kimace» O.C.I'abpuensH - pekoMeHA0BaHO MUHHCTEPCTBOM 00pa30BaHUs U HAYKH
P® / 10-e uznanue, nepepadborannoe — M.: [Ipocda, 2023
«Xumus 11 kmace» O.C.I'abpuensH - pekoMeHA0BaHO MUHHCTEPCTBOM 00pa30BaHUs U HAYKH
P® / 10-e uznanue, nepepadborannoe — M.: [Ipocda, 2023
Pa6ouas terpaas «Xumust 10-11 kimace» O.C.I'abpuensH - pekoMeHA0BaHO MUHHUCTEPCTBOM
oOpa3zoBanus u Hayku PO / 10-e nu3nanue, nepepadorannoe — M.: poda, 2023

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Crangapt OCHOBHOTO 00111ero 00pa3oBaHus 10 XUMHUHU.
[Tporpamma kypca xumuu ais 8-11 kimaccoB OY / O.C.I'abpuensn.- 5-e uzn., crepeorun.-M.:
Hpoda, 2023.
I'abpuensn O.C., Octpoymos N.I'., Xumus. 10 knacc. HacronbHast kHura yuurens., - M.:
Hpoda, 2022.
B.I".JlenucoBa. Xumus. 10 xiacc. [Toypounsie turansl o yueouuky O.C.I"'abpuensa
np.,.Bonarorpan: Yuurens, 2022
O.C.I'abpuensu ,®.H.Mackaes, C.1O.ITonomapes, B.1.Teperann. Xumus. 10 kiacc.
[TpodunpHeiii ypoBeHs.: yued. ans OV - M.: [Ipoda, 2023.
Xumus 10 kiacc.: KoHTponsHBIC U TIpoBepodHbIE paboTh K yueOnuky O.C. 'abpuensna
«Xumust. 10»/ O.C. I'abpuensn, [1.H. bepéskun, A.A. Ymakosa u ap. — M.: JIpoda, 2022.
Paneuxwii A.M., /lugaktrdaeckuii MaTepuai o XuMu# Juist 8-11 KIaccoB: mocodue ist yauTess
/ -M..: TIpceemenue. 2021
[TaBnoBa H.C. lunaktuueckue KapTouKu-3aganHus no xumuu: 10-i ki1.: K ydeOHUKY
O.C.I'abpuensina u np. «Xumus. 10 kmace» / - M.: Dx3amen, 2022
Hexpacosa JI.U., Xumus. 10 kiacc. Kaprouku 3anannii.- Caparos: Jluneit, 2022.
Kum E.I1. Xumus. 8-11 knaccsl. [Ipaktuueckue padotsl. — Capatos: Jluneit, 2022

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

POUI https://resh.edu.ru/
Nudoypoxhttps://infourok.ru/
MyneTrypoxhttps://multiurok.ru/
Hcnopranhttps://nsportal.ru /

bubmuoreka [IOK https://m.edsoo.ru/7f414452
Myneruypoxkhttps://multiurok.ru/

OTkpoIThIH ypok. 1 cenTsops hitps://urok.1sept.ru/
Pyty6https://rutube.ru/feeds/education/
CoBpemeHHbI# yuntenbckuii mopran https://easyen.ru/
Yuaurens.comhttps://uchitelya.com/
SAKmnacchttps://www.yaklass.ru/



https://resh.edu.ru/
https://infourok.ru/
https://multiurok.ru/
https://nsportal.ru/
https://m.edsoo.ru/7f414452
https://multiurok.ru/
https://urok.1sept.ru/
https://rutube.ru/feeds/education/
https://easyen.ru/
https://uchitelya.com/
https://www.yaklass.ru/

