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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
@DenepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeaMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 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 KOHLEINTYaJbHbIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCd HEOTheMJIEMOW YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TaKKe OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOpPOr0 ONpPEJENEHbl B MpPOrpaMMe I10 XHMHUU C Y4YETOM CHEUU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKA, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHCTBYS C JPYrUMH €CTECTBEHHBIMH HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HalpaBjeHa Ha pelIeHue INIOOANbHBIX MPOOJIeM YCTOHYHMBOTO Pa3BUTHS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (1011 kmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTHUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

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



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0UIel XUMHM) U OpraHuYecKord XUMuu. POpMHUPOBAHUE JAHHOW CHCTEMbI 3HAHHM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xxumus» U «O0mas 1 Heopranudeckas
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 KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKHX COCIMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHH — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OopraHnyeckod XUMHUHU IOJYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOWU PEAKIUH.

[Ton HOBBIM yrioMm 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoOBHS pacCcMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYArOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TPHUKIAAHOM XapakTep. OTH 3HAHMUS CIOCOOCTBYIOT TMOHHMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPHIOKEHUNW XUMHUU, TIOMOTAIOT BBIMTYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX HCCIEIOBATENbCKUX 3ajad. B 1enom coaepxanue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €TUHCTBO HEOPTAaHUYECKOTO U OPTaHUYECKOTO MHpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHHUI MYTEM 3KCIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI H MaTepHasoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MpelycMaTpuBaloT (GOPMUPOBAHNE YHUBEPCATBHBIX YYCOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATEILCKOM ACITESAbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B II03HAHUN XMMUH.



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
TPaIAMLMOHHO TMpHU3HAETCS (GOpPMUPOBAHHE OCHOB XHUMHUYECKOW HayKu Kak o0nactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIEJIed N3YUEeHHUs IIPEIMETA SBJISIETCS BIIOJIHE OIPaBAAHHbIM.

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

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYYHOI KapTHHBI MHpA, B OCHOBE KOTOPOH JieXKaT KIIIOUEBbIE MOHATHS,
¢dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHUHM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOJAX MO3HAHHS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJEHHEM 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 CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUMU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
NPUOOPETAIOT TaKue 1IeJIU U 33Ja4H, KaK:

ajganTauus 0oOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH M UX IIPUMEHEHUEM;

dopMupoBaHue Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JEeSTeNIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XUMUH, a TaKKe JJI OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOUCKA M aHaIu3a y4eOHOU U HayYHO-TIOMYIIpHONM HH(POPMAIIMY XUMUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYaroImuxcs yOeXIEHHOCTM B TYMaHHUCTHUECKON HaIpaBIIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
paBHOBECHsI, OCO3HAHMUSA HEOOXOJUMOCTH OEpEeKHOrO0 OTHOUICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeIMEeTHOIN obnactu «EcTecTBeHHO-HaY4YHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, 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 OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKON XUMHH

IIpeamer opraHM4ecKOi XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJyYCHHUH
HOBBIX BEIIECTB U MaTepuajioB. Teopus cTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIe NOJOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepusd. XUMHUUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX — OJMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenne o  kiaccupukauuM  OopraHudeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTuyeckas) W TpHUBHAJIbHbIE HAa3BaHUSA BaKHEUIIMX
MIPEACTABUTENEH KIIACCOB OPIraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAONIOJCHUE U ONHCAaHHME JEMOHCTPALMOHHBIX OIBITOB 10
IPEBPAILCHUIO OPraHUMYECKHX BEILECTB IIPU HarpeBaHUH (TJ1aBiIeHUe, 00yTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKHE U XUMHYECKHE CBOMCTBA (peakuMM 3aMellleHust u
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA (peakuMu TUAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHHE.

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

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKMH psia. AUETUIeH —
MPOCTEHIINN MPECTaBUTENb aJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHHUSI ), TOJTyYE€HUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKHUE M XUMHUUYECKHE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHHE M IpPUMEHEHue. 1onyon: cocmas, cmpoenue,
Qusuueckue u XumuiecKue ceolUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOIaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YTIAeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHBIE HEQPTSHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUYeCKMi, KaTanmuTHYeCKHit), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEHHBIH yroiib ¥ NPOAYKThI €ro nepepadboTKy.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» u «Yronsy», MOAeTupoBaHHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJIEHHE NPAKTUYECKOW pPaOOTHI:
IIOJIy4EHHUE 3TUJICHA U U3YYECHUE €r0 CBOMCTB.

PacuérHnble 3anaum.

Bobluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA

MCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pPEaKlIHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJAHOATOMHBIE CHUPTH. METaHOI M 3TaHOJ: CTPOEHUE, (U3HYECKUE U
XUMHYECKHE CBOWCTBA (peakiuu ¢ aKTHBHBIMU METaJNIaMH, T'aJIOT€HOBOJIOPOJAaMHU, TOPEHHE),
npuMeHeHue. Bogopoueie cBsI3u MeXay MOJIeKyJaMH CIUpTOB. JlelicTBUe MeTaHoa U dTaHOoJa
Ha OpPraHu3M YeJIOBEeKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHYECKHE CBOMCTBA (B3aMMOICUCTBHE CO IIETOYHBIMUA METANIaMU, KaYeCTBEHHAs peaKkivs Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3m uesnoBeka. [IpuMeHeHuWe TiauIepUHA 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, pU3NUECKUe U XUMHUECKHE CBOMCTBA (CBOWCTBA, 00IIMe I Kjlacca KHCIIOT, peaKIus
sTepuduKanum), mojgydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTBI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
UX MOIOILIEE JIEVCTBHUE.

CrnoxHble 3GUpbl KaKk MPOU3BOJHbIE KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

YrieBonpl: cocTaB, KiaccuuKaIuys yriieBo 0B (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (PU3NYECKHE M XMMUYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcuaoM meau(ll), okucieHne amMMHaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TJIIOKO3bl), HAXOXJACHHE B TMPUPOJIE,
npuMeHeHue, orosorundeckast posib. otocuHTe3. PPyKTO3a KAaK U30MEP TITFOKO3BI.

Kpaxman u nemmono3a kak npupojHble nonumepsl. CTpoeHHe Kpaxmaia U IeJUTIONI03bI.
dusnyueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIIUs C HO/I0M).



OKCepUMEHTAIbHBIE METOAbl W3Y4YeHMsI BEIIECTB U MX MPEBpaIleHMi: MpOBEACHUE,
HaOJIOZIGHWE W ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peakly OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEIEHUE TPAKTHUECKON pabOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMH 10 H3BECTHBIM Macce, O00bEMY, KOJIHYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUsI.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHUYECKHE CBOIICTBA aMUHOKMCIOT (Ha IpuMepe INIMLKHA). buonorumueckoe 3HadeHHE
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 BEUIECTB M HMX IPEBpAIICHUI: HaOIrogeHuEe U
OMKCAaHHUE JAEMOHCTPALMOHHBIX OMNBITOB: JEHATypanusi OETKOB NpPHU HArpeBaHWU, IIBETHbHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHHN: MOHOMEDp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJUMEPHU3AlUU, CPeaHss MOoJeKynspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJICKYIISIPHBIX COETUHEHUI — MOTMMEpH3aIIHs U MOJIUKOHICHCAIIHS.

DKcrepruMEeHTATbHBIE METO/Ibl M3YYEHHUSI BEUIECTB M WX MPEBPALICHUN: 03HAKOMIICHHE C
00pa3aMu MPUPOIHBIX H UCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYTYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBS3€H NMpU M3yuyeHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK U
TIOHATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICIBHBIX 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, HIEKTPOH, MOJIEKYJa, YHEPTeTHIECKUN YPOBEHB,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIeCTB B OpraHusMme, (hOTOCHUHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (OENIKU, YTIEBObI, KUPbI, PEPMEHTHI).

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

TexHOoOrHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIIHME CPEJICTBa,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAITBI U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DIEKTPOHHAs 000JI0UKA.
DHepreTHyeckue YpoBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpesielieHus] JEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmoamnueckas cucrema xumudeckux sieMeHtoB JI. .
MengeneeBa. CBsA3p nepuoaAMYEcKOro 3akoHa M Ilepuoanueckoil cUCTEMbl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHON TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U epruojaM. 3HaueHHUEe NEPUOANYECKOT0 3aKOHA B Pa3BUTUHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMHUYECKON CBS3U (KOBaJCHTHAas
HEeNoJisipHasl U TOJspHas, MOHHAs, MeTaindyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XMMHUYECKON CBsI3M (OOMEHHBIM M JTIOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTENeHb OKUCIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BewecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJZIMYECKON PEIIETKU.

[TonsiTve 0 nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEILIECTBA B paCTBOPE.

Knaccugpukanuss HeopraHmdeckKMx coequHeHHWH. HowmeHkiaTtypa HEOpraHWYeCKHX
BEUIECTB. ['eHeTHYecKas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMICKAIUX K Pa3Iu4YHBIM
KJIaCCaM.

Xumuueckass peaxkuus. Knaccupukanus XUMUYECKMX peakuuid B HEOPraHUYEeCKOW H
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHSI MACChl BELECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pasin4HbIX (hakTopoB. OOpaTUMble peakluu.
Xumnueckoe paBHoOBecHe. DaKTOpbI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpaJIbHAas, IIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKCHepUMEHTAIbHBIE METO/bl M3YU€HHUsl BEIIECTB M UX IpEBpallleHUui: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieNiell  KPUCTANIMUYECKUX peIIEToK, HaOIIoJeHWe M ONUCaHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yIoKEHHE IEPOKCHAA BOJAOPOJAa B MPUCYTCTBUM KaTaluzaTopa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C NMOMOIIBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLINN
HMOHHOTO0 OOMeEHa), MPOBEACHHE MPAKTUYECKOM paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOpPOCTb XUMHUUYECKOU PEAKLIUUY.

Pacuérnrie 3amaun.

Pacuérbl o ypaBHEHUSAM XMMHUYECKHUX PEAKIIM, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacuéThl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAast A0Sl BEILIECTBAY.

Heoprannveckass Xumus



Hemeramnbl. Ilonoxxkenne HemetamioB B Ilepuogmyeckoil cucTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U 0COOEGHHOCTH CTpOeHHsI aroMoB. Du3nMyeckHe CBOWCTBa
HEMETAJUIOB. AJUTOTPONHS HEMETAIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KHCIOPOACOIECPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metaioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. 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. [IpuMeHeHre MeTasIoB B OBITY M TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YEHHUsS BEIIECTB M UMX NPEBPAIICHUN: H3YYCHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHWE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeiCTBHE THAPOKCHAA ATIOMHUHHS C PAacTBOPAMHM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEUIECTB, PacdéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CITH OJTHO U3 BEUIECTB UMEET IIPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBOM 0€3011acHOCTH,
pa3BuTUU MeAUIMHBL. [loHSATHE O Hay4yHBIX METOJaX IIO3HAHUS BEHIECTB M XHUMHUYECKUX
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, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

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

MexnpeameTHbIe CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBSA3EH MPU M3y4eHUH OOIIeH M HEOPraHMYEeCKOW XUMUU 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 MOHSTHS: HAY4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccuukamusi, MNEepPHOAUYHOCTh,  HAOIIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYNHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbh.



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

['eorpadusi: MUHEpabl, TOPHBIE TIOPO/IBI, MTOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCT, (papMareBTUYECKasi MPOMBIIICHHOCTh, TPOU3BOJACTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUaoB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.

I[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIUMUCS
poOrpaMM CpeaHEro o0Iero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIAMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cootBercTBUHN C CUCTCMHO-ACATCIBHOCTHBIM IIOAXO0AOM B CTPYKTYpPC JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS TIpeaMeTa «XHMHS» Ha YPOBHE CpeIHEro ooOmero ooOpazoBaHUs
BBIJICTICHBI CJIEYIOIINE COCTABIISIONIHE:

OCO3HaHHE O0YYAIOIIMMHCS POCCUHCKON TpaKIAHCKOW HIECHTHMYHOCTU — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIIBHOCTH H CAMOOIIPEICIICHHIO;

HaJIM4YnC MOTHUBaAIIUN K O6y‘-ICHI/IIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH TUYHOCTH HAa OCHOBE KIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CITOCOOHOCTh OOYYaroMIMXCsS PYKOBOJCTBOBATHCS B CBOCH IEATEILHOCTH
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [IPUCYIIUMU HGHOCTHOﬁ CUCTEMEC XHUMHYECCKOT'O
o0Opa3oBaHus;

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

JIngHOCTHELIE PE3YIbTAaTbl OCBOCHHA MPEAMECTA «XuMHII» JOCTUTarOTCA B CAUHCTBC
yueOHOM M BOCHUTATENBHOM JIEATEIHHOCTH B COOTBETCTBUHM C T'YMaHUCTHUECKHUMHU,
COLIMOKYIIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCUHCKOTO
TpaXXJIaHCKOI'O O6HI€CTB3, INPUHATEIMU B O6HI€CTBC HOpMaMMu MW TIpaBHUJIaMH IIOBCACHUA,
CIIOCOOCTBYIONTUMH IPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YJarOIIHXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OMbITAa TIO3HABATCIILHOM M TIPAKTHYECKOH JCSITEILHOCTH OOyJaIONUXCS 110 pealli3alun
IIPUHATBIX B O6H.[€CTB€ HCHHOCTefI, B TOM YHCJIC B HaCTHU:

1) rpaaaHCcKOro BOCIUTAHUS

OCO3HaHHUS 00YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY H MTPABOIOPSIJIKY;

MNpEaACTaBJICHHUA O CONUMAJIBbHBIX HOpMax W IIpaBUIaX MEXKINYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IGGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH NTOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHUS .

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUsI K IPOIIeCCy TBOpPUECTBA B 00JACTU TEOPUU M IMPAKTUYECKOrO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKH €CTh PE3yJIbTaT JJIUTENbHBIX HAONIOJACHUH,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITOUCKOB, IIOCTOAHHOI'O TPpyAda yLIéHbIX " IPAKTUKOB;

HHTCPCCa W II03HABATCJIIBHBIX MOTUBOB B IIOJYYCHHHM MW HNOCICAYIOINICM aHAJIU3C
uH(OpPMALIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUsA, STUYCCKOI'O MMOBCACHUA,

CIOCOOHOCTH OLICHUBATh CUTyallUHW, CBA3aHHBIC C XHMHUUYCCKUMHU SABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPaJbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATHh cBOE MOBCACHHUEC U IIOCTYIIKHM CBOUX TOBapI/IHIef/'I C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCHGI{CTBI/Iﬁ 9TUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro oOpasza >KU3HHU, HEOOXOJUMOCTHU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUECKOMY 3/I0POBBIO;

COOIOZICHHSI TIPaBMJI OE30MACHOTO OOpAIeHUsI ¢ BEIICCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHMMAHUA LEHHOCTH TpPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO O€30MacHOro
MOBCACHH B CUTyAllUAX, YTPOKAIOIHNX 310POBbIO U JKU3HU JHOI{@I\/JI;

OCO3HAHHUS TOCJIEJCTBUI M HENPHUATHS BPEIHBIX NPHUBBIYEK (YHNOTpEOJIEHUS alKOTroJis,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENLCKOM JIESITEIIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PELICHWU MPAKTUYECKUX 3a/lad COLHUAIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQECcCUil pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAHUH 110 XUMHUU,

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM N€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPUHM OOpa30BaHMs,
Oynymieir mpodeccun u peanu3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U TIOTPEOHOCTEH OOIIEeCTRA;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH ITIeNIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOrH4YCCKHUX HpO6J’ICM, BIIMAHUS DKOHOMHNYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIH30BAHUS JOCTHKEHUN XUMHH IS PEIISHUST BOIIPOCOB
ParMOHAITBHOTO MPUPOIOTIOIH30BAHNS,



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

HaJIU4Ms PA3BUTOTO 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(OpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLETO 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
MHUpE KaK O €JUHCTBE MPUPOJbl M YEJIOBEKA, B IMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOM IMBUJIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIIPAaBICEHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
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: IIOHMMaHUSl CYIIHOCTH METOJOB IIO3HAaHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI 1eJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHHUS HA OCHOBE HAYYHBIX (P)aKTOB M MMEIOIIUXCS TaHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCNOJIb30BaTh XUMUYECKUE 3HAHUSA IS peLIeHUs Ipo0ieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K ITO3HAHUIO U MCCIIE0BATENbCKOMN ACATENBHOCTH,

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

MertanpeamMeTHble pe3ysnbTaThl OCBOEHHUS YUEOHOro IpeaMeTra «XUMHs» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBbIe UTST (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXTpeMeTHBIE) 00IeHayYHbIC TIOHSATHS, OTPAXKAIOIIHE [IEIOCTHOCTh HAYYHON KapTHHBI MUpPa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIeIOBaHNEe, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U IpYTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TMO3HABaTelIbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBaronye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00yYaroIuxcs;



CIIOCOOHOCTh ~ OOyHaloIIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEPCAIbHBIC YyUeOHBIC JCUCTBHS B IIO3HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

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

OBj1aieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU MMO03HABATEIbHBIMHU JA€HCTBUAMM:

1) 6a3oBble JIOTHYeCKHE TeCTBUSA:

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

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTB PE3YJILTATHI ACATEIBHOCTH C IIOCTABIECHHBIMU LEISIMU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM IMPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHII M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE IOHITHS JIsI OOBSICHEHHUS OT/ICBHBIX (DAKTOB U SBIICHUIA;

BEIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIIACCU(DUKAIIMK BEIIECTB H XUMHUYCCKHUX PEAKIIHIA,

YCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHYeckas (opMylia, YpaBHCHHE XHMHYECKOH peaklud — TMPU 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:

BJIQJICTh OCHOBAMH METO/IOB HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHYECKUX PEAKIIHIA;

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

BIIAJICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IPOIIECCa, CaMOCTOSITENIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynaupoBaTh OOOOIIEHHS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEJOBAHUSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUYECKOH HCCIEeOBaTeIbCKOM M IPOEKTHOM JAesITeIbHOCTH,
MPOSIBISATHE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB pEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B IMO3HAHMUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHGOpMAIMK  (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHATM3UPOBATh HWHGOPMAIIMIO PA3IUYHBIX BUIOB U (HOpPM TIpeICTaBICHHS, KPUTHUECKU
OILICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYHBOCTb;

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

MpHOOpETaTh OMBIT MCMOJIB30BaHUS UH(MOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



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

UCTIOJIb30BaTh HAYYHBIA $I3bIK B KA4yeCTBE CPEACTBA MNpH padboTe € XUMHUYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeaAMeTHbIe ((pu3nyecKkue M MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

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

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XHMHYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa M (OPMYIMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHMIA ITyTEM COTIIACOBAHMSI MTO3UIIHIA B X0A€ 00CYKICHUS 1 0OMEHA MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYIIECTBISITH CBOIO IMO3HABATENIBHYIO JEATEIbHOCTb,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOJyYeHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEaKLUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JIEATENIBHOCTH Ha OCHOBE CaMOaHaln3a U
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHs» OTpa)karoT:

c(OPMHPOBAHHOCTh TPEACTaBICHUI O XMMHUYECKOH COCTaBIISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHWM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTHU, HEOOXOAMMOM JUIs
pelIeHNs MNpaKTUYEeCKMX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHSATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIIIEBOIOPOAbI, KHCIOPOA M a30TCOJIEprKallle COeTUHEHHUSI, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUECKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUsA, JIeXKAllUe B OCHOBE ITOHUMaHUS
IMPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTrHUECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH U 0€30I1aCHOM HCIOJIb30BaHUHU BaKHEUIIIUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPaKTUUYECKOM JIEATENBHOCTH YEI0BEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEepPHbIE MPU3HAKH MOHSATUH, YCTAHABIMBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaléHHON) (popMysT opraHM4ecKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLuii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOEHHUSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATH MPUHAJICHKHOCTh U3yYEHHBIX OPraHUUYeCKUX
BEUIECTB 10 HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KJacCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUSs), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHHS OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOMHIIEH,
aleTUJICH, STWICHIJIUKOJb, TIUUEpUH, (PeHoid, ¢GopManbAeruj, ameTaibAeruj, 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 juisi 0OBbsSICHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IPEICTAaBUTENIEH PA3IMUHbIX KJIACCOB OPraHMUYECKHUX BELLECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, arneTwieH, OyramueH-1,3, mermnOyramguen-1,3, Oensou,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, alleTalbJerul, MypaBbUHAs U YKCYCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBAThH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOILMX XHMHUYECKHUX DPEaKLMH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIECHUS [0 XUMHWYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMON 3HAHUI 00 OCHOBHBIX METO/AaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHYECKHMX SIBJICHUI
(HaOmofeHne, U3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHMS JUIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALlUsX, CB3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJB30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBaHHEM, a TaKXKe MTPaBUiIa OOpAIlEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh U BBIMOJHATh XMUMHYECKUN HKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ITHIIECHA U HU3YYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB Npu
HarpeBaHUU, IIBETHBIE PEAKIMU OEITKOB) B COOTBETCTBMU C MPAaBUIAMU TEXHUKU OE30MACHOCTU
npyu oOpallleHuu ¢ BEleCTBaMHU U JJaOOpaTOpHBIM 00OpYIOBaHHEM, MPEJCTABIATH PE3YIbTAaThl



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

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(opMaruu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATETBPHOCTH B ILEJSAX COXPAaHEHHS CBOETO 3J0POBbS U
OKpPY’KaIOIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OpraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIci mnokaszarens IIJIK, moscHate Ha
IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPALIECHUS UX BPEAHOTO BO3JEHCTBHS HA OpraHU3M
YEJI0BCKA,;

JUlsl 00Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX IIO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUId  CcHeNbIX M caaboBUIAIIMX OOyYaroIUXCs: YMEHHME MHCIOJIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy o0o3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMMHUU B TO3HAHUU SIBJICHUH TPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHNs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATarOIINe
HOHSTHS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- SJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJECHTHAas, HWOHHAs, MeTaJsInyecKas, BOJOpOJHas),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMSA, OKUCIINTENb, BOCCTAHOBHUTENDL, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHMS DHEPTUU NP XUMHYECKHUX
peaKIMsAx), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHYECKHE 3HAHUS,
JeXale B OCHOBE ITOHMMAHHUS TNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakTosOornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
Ba)XHEHIINX HEOPraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATENIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTePHbIC MPU3HAKHU MMOHITUH, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUM HEOPraHMYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMAaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPTaHUYECKHX BEHIECTB (yrapHbIid ras,
VIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BeCTh, Herali€Has H3BeCTb, MUThEBas COJa, MUPHUT U

JpyTHE);



c(OpMUPOBAHHOCTh YMEHUHN OMPEENATh BAJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJIEHTHAsl, MIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAUIMUYECKOW PEHIETKU KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(hOpMUPOBAHHOCTh YMEHU yCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAHUYECKUX BEIIECTB
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 ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUECKUX 371eMeHToB /1. U.
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIN», «IHEPIETUUYCCKHE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XMMHYECKUX JJIEMEHTOB M UX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB []. .
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKUE
CBOMCTBa HEOPraHWYECKUX BEIECTB PAa3JIMYHBIX KJIACCOB, IMOJATBEPXKAATh CYIIECTBOBAHUE
TEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIHil;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TINIHBIM
npu3HaKkaM (YUCIy W COCTaBy pEardpyroniuxX BEHIECTB, TEIIOBOMY 3(dexTy peakmww,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKLUUN Pa3NUYHBIX TUIIOB, OJTHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBAsI yCIOBHUSA, MPU KOTOPBIX 3TH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYITHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3UuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHUMHYECKOTO PAaBHOBECHUS B 3aBUCUMOCTH OT
BHelIHero Bo3aercTeus (nmpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJIY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHIIUIAX U IKOJOTHYECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh yMEHUW TPOBOAWTH BBIYMCIEHUS C WCIOIH30BAHUEM TIOHATHUS
«MaccoBasi 0Nl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOILICHUH Ta30B MPU XHUMHUYECKUX
peaKkIusIX, MacChl BemeCTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIa MOJb30BAHHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOpOAA B NPUCYTCTBUM KaTalM3aTopa, OMNpPENEICHHE CPEIbl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIUSHUE PA3IIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEeaKlUH, PeaKIHd HOHHOTO OOMEHA, KaueCTBEHHBIEC PEaKIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMSI, PELICHHE SKCIIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOpaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuii 1 GOopMyIHUPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIUIO,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHUKanuu, VHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHMI COOMIOJaTh MpaBUJIa JKOJIOTHYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpY’arollled NPUPOIHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAeNEéHHBIX BEUIECTB, MOHUMAas cMblch nokasarens I1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 00y4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipeamer opranndeckoit xumuu. Teopust Bu6moteka [IOK
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABI — aJTKAHbBI 2 bubmoreka [IOK
59 HenpenenbHble yrieBoaOpOIbl: aJIKEHBI, 5 1 bubmmnoreka [HOK
' aJIKaJUEeHBbI, ATKUHbBI
2.3 ApoMaTn4ecKe yrieBoaoposl 2 Bubnnorexa LIOK
54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 bubmmnoreka HOK
' ux nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3 Bubmorexa HOK
3.9 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 bu6muoreka [JOK

Crnoxubie 3¢upbl




33 VIIeBOIbL 3 Bu6muoteka [JOK
Wroro no pazueny 13
Paznen 4. ‘A30Tc0uepmamne OpraHuvecKue coeJHHeHUs

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3 bubmmorexa LLOK
Wroro no pazueny 3
Paspean S. ‘BLICOKOMOHeKleﬂpHI)Ie COeJMHEeHUA

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 bubmorexa LIOK
Htoro no paznemny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
Ne n/m Kontpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoHn bubnmoreka [JOK
11 u Ilepuonnueckas cucremMa XMMU4YECKUX 3
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 bubnuorexa [JOK
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 bubnuorexa TIOK
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
21 MeTams: 6 1 bubnnoreka [JOK
2.2 Hewmeramisl 9 1 1 brbmorexa LIOK
53 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX 5 bubnuotexa [JOK
' BEILIECTB
Hroro no paszneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4 bubmnorexa LIOK
Uroro no pazgeny 4




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 [IpenMer opraHuyecKkoil XuMuu, e€ 1 bubmuorexa [JOK
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
Teopusi cTpoeHUsT OPraHUYECKUX bubnnoreka [JOK
2 coenunenuii A. M. byrieposa, eé 1
OCHOBHBIE OJIOKEHUS
[IpencraBnenue o kiaccupuKauu bubnnorexa [HOK
3 opraHuueckux Bemiects. Homenkiarypa 1
(cucremaTHyeckasi) U TpUBHUAJIbHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 bubnnoreka [JOK
TOMOJIOTHUECKUH psifl
5 MeraH 1 3TaH — IpOCTEUIINe 1 bubnuoreka [IOK
MPEJICTAaBUTENIN ATKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 bubanorexa LIOK
7 OTWIIEH U IPOMMIIEH — MPOCTEHIINe 1 bubnmnorexa [JOK
MIPEICTABUTENH AJIKEHOB
3 [TpakTnueckas pabota Ne 1. «Ilonydyenue 1 1 bubanorexka [JOK
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
9 Ankanuensl. byraauen-1,3 u 1 bu6mmorexa [IOK

MeTmioyramuen-1,3. [Tomyaenne




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, bubmuorexa [JOK

10 TOMOJIOTMUECKUH psil. AUETHIIEH —
MPOCTEUILNN MPEJICTABUTEID aJIKUHOB

1 Briunciienus no ypaBHEHUIO XMMHAYECKOM bubmuorexa [JOK
peaxkuu

12 Apenbl: 0eH3011 ¥ TOIyoJ. TOKCHYHOCTh bu6mumorexa [IOK
apeHoB

13 ['enetnueckas cBsA3b yIiI€eBOAOPO/IOB, bubnnorexa [HOK
IPUHAJUIEKANINX K Pa3IMYHbIM KJlaccam
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: bubnnoreka [JOK

14 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHble HCTOYHUKH YIIIEBOAOPOIOB: bubnnorexa [HOK

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIC
rassl, He)Th ¥ MPOIYKTHI €€ nepepaboTKu

16 KonTponbHas padbota no paszaeny bubnnorexka [JOK
«YTIIEeBOIOPOABD)

17 ITpenenbHBIE OTHOATOMHBIE CIIUPTHI: bubnuoreka [IOK
MeTaHOJ U 3TaHoj. BooponHas cBa3b

18 MHOroaTOMHBIE CIIUPTHI: TUIEHTITUKOIb U bubnuorexa [IOK
TIIALIEPUH

19 @DeHOoJ: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE bubnnoreka [JOK
U XUMUYECKHE CBOWCTBA, IPUMEHEHUE

20 Anpaerupl: GopMaIbAeTHA U bubmuoreka [JOK
aneTanpaerul. AlleTOH

21 OHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE bubnuorexa [IOK

KHCJIOTBI: MypaBbUHAA U YKCYCHaA




22

[IpaxTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD)

bubmuoreka [JOK

23

24

25

CTeapI/IHOBaS'I n OJICMHOBAas KHMCJIOTHhI, KaK
NpEaACTaBUTCIIN BBICIINX Kap60HOBBIX
KHUCJIOT

MBpbl1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE

CrnoxHnble 3(QUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. ['UAPOIIHN3 CIIOKHBIX
3¢hupoB

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

26

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB

bu6mmorexa [IOK

27

28

VYrieBoJbl: cocTaB, KilacCH(pUKaLus.
Baxneiimme npeactaBuTeNu: TIII0K03a,
dpykTO3a, caxaposa

KanMaJ'I U [EJUIK0JIO3a KaK IMPUPOJAHBIC
MMOJINMEPbI

bubmuorexa [JOK

bu6nmoreka [IOK

29

KontponbHas padoTa mo pazaeny
«Kucnopoacoaepxamue opraHn4ecKue
coeauHeHus»/ Beepoccuiickas
npoBepoyHas paboTa

bu6mmorexa [IOK

30

OOGm1as xapakTepucTUKa a30TCOIePIKAIIUX
OpTaHUYECKUX COCTUHEHUM /
Bcepoccuiickas npoBepouHast paboTa

bu6mmoreka [IOK

31

AMMHBI: METHJIAMHUH M aHWJINH

bu6mmorexa [IOK

32

AMUHOKHUCIOTHI Kak aM(pOTepHbIE
OpraHUYECKHUEe COCTUHEHUS, UX
O6uonoruueckoe 3HayeHue. [lentuasl. benku

bu6mmorexa [IOK




KaK IMPUPOJAHBIC BEICOKOMOJICKYJIAPHBIC
COCAUMHCHU

33 OCHOBHBIE TTIOHATHS XUMHUU

BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN

OcHOBHBIE METOIbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[TnacTMaccel, Kay4yku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bubmuorexa [JOK

bu6mmoreka [IOK




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS 1 bubmuorexa [JOK

KOH(UTypalys aToMOB

Ilepuoanueckuii 3axoH u Ilepuoanueckas bubnnorexa [HOK
5 cucTeMa Xummudeckux anemeHTos 1. U. 1

Menpeneesa, UX CBS3b C COBPEMEHHOM

Teopuel CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB bubnuotexa [JOK

XUMHUYECKUX JIEMEHTOB M UX COCIMHEHHH 10
3 rpymiaM U nepuojaam. 3HaueHue 1

MEPUOINYECKOTO 3aKOHA U CUCTEMBI

xuMHuueckux sneMeHToB .M. Menneneesa B

pPa3BUTUU HAyKU

Crtpoenue BemecTBa. XUMHUYECKast CBS3b, €€ bubnuotexa [JOK
4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1

KOBAJIEHTHOM CBsI3U. Bogopoanas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETBLHOCTb. bubnnorexka [JOK
5 Crenenn okucienus. Bemecrtsa 1

MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO

CTpOEHUSA

[TonsiTHE O NUCTIEPCHBIX CHCTEMAX. bubanorexka [JOK
6 HcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI. 1

MaccoBas 107151 BEIIeCTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coenHeHuil. I eneTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

bubmuoreka [JOK

Knaccudukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs] SHEPTUU IPU
XUMHMUYECKHUX PEaKLHAX

bubmuorexa [JOK

Ckopoctb peakiuu. O6paTuMble peaKiuy.
XHUMHUYECKOE PAaBHOBECHE

bu6mmoreka [IOK

10

11

12

13

[Ipaktuueckas paborta Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmorexa [IOK

14

Mertaiuel, ux noyioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX deMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB

bu6mmorexa [IOK




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH MeTalyIoB

bubmuoreka [JOK

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, Kajabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33714 110 TEMe
«Mertannsn»"

bu6mmorexa [IOK

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuoanueckoil cuctreMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa 1 ux
COECIMHEHU I

bu6mmoreka [IOK

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHNN

[IpumeHeHne BaXXHEUIINX HEMETAJUIOB U UX
COeTUHEHUN

bubmuoreka [JOK

bubmuorexa [JOK




O000111eH1E U CUCTEMATHU3AIMs 3HAHUHN 110
TteMe «Hemeramiely. Berauciaenus mo

bubmuoreka [JOK

26 YPaBHEHUSIM XMMHUYECKHX peakluil u 1

TEPMOXUMHUYECKUE PACUEThI

[TpakTuyeckas padora Ne 3. «Pemenune bu6mumorexa [IOK
27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1

"Hemerannsl"»
28 KonrtponbHas pabora mo remam «MeTamibi» 1 bu6mumorexa [IOK

n «Hemeramibn»
29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1 bubnuoreka [IOK

Heoprannueckue 1 opraHn4eckue OCHOBaHUS

AmdoTepHbIe HEOPTaHUYECKUE U bubnnorexa [HOK
30 opraHuydeckue coepuHeHus. I'enetTnueckas 1

CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX

BEILIECTB

Ponb xumum B 00ecriedeHnH 3KOJIOTHYECKOM, bu6mmorexa [IOK
31 SHEPTEeTUYECKON U MHUIIEBON OE30MaCHOCTH, 1

Pa3BUTHH MEIULIUHBI

[Tpeacranenus: 00 0OMIUX HAYYHBIX bubnuotexa [JOK
32 MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS 1

Ba)KHEHUIIINX BEIIECTB
33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1 Bubmiorexa HOK
34 XuMUS ¥ 310pOBbE YEIOBEKA 1 bubmorexa IIOK

OBUIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




Mpun peanusaumnm Pabouei nporpammbl BO3MOMKHA MHTErpaLma 0O4HOro obyyeHuns c obyyeHMem ¢ NpUMmMeHeHneM ANCTaHLMOHHbIX
06pasoBaTeNbHbIX TEXHONOTUIA, 31EKTPOHHbIM 0by4YeHueMm. Mpu opraHM3aumm obydyeHus ¢ NPUMEHEHNEM AUCTAHLUMOHHbIX 06pa3oBaTe/ibHbIX
TEXHOIOTUI, 3NEKTPOHHOTO 06y4YeHMA UCNOIb3YHOTCA YKa3aHHble B dHHOM NPUIOMKEHMM 3NEKTPOHHbIE (LMdpoBbie) 0bpa3oBaTesibHble

pecypcbl



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOM KapTUHBl MHUpA, POJM XHMUU B I[IO3HAHUU
SBJIGHUH TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7a4 W IKOJOTMYECKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Brnanenune cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTEMEHb OKUCICHHS, XUMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(yHKIIMOHANBHAS ~ Tpylma,  pagukal, nU30Mepus, HU30MEPBHI,
FOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOA- U
a30TCO/IepKAINE COCAMHEHHUs, OMOJOTHYECKH AaKTUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHusi opranmueckux BemectB A.M. Bytinepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEJIEHHWs O CBOWCTBAaX, COCTaBe, TOJYYeHUH U O€30MacHOM
WCIIONB30BAaHUM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy nu HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA

13

14

ChopmMHpoBaHHOCTh YMEHHMH BBIABIATH XapaKT€pHbIE MpPHU3HAKU
MOHATUM,  YCTaHABJIMBAaTBL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATHS IIPU ONKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMHUPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMHUYECKYIO CHMBOIHUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHoW) ¢GOpMya OpPraHMYECKHX BEHIECTB M YpPaBHEHUU
XUMHYECKHUX PEAKIINil, U3TOTaBIUBATH MOAEIH MOJIEKYJI OPraHUIEeCKUX
BEIIECTB JI WIITIOCTPALUA MX XUMHYECKOTO U MPOCTPAHCTBEHHOTO

CTPOEHUS




1.5

ChopMupoBaHHOCTH ~ YMEHHUH  yCTaHABIUBATh  IMPHHAJJICKHOCTD
N3Y4YEHHBIX OPraHMYEeCKMX BELIECTB IO MX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIMHEHMs), [JaBaTb UM  Ha3BaHUA [0  CHCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHHUS OMPEACISATh BUABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHHsl opranuyeckux BemecTB A.M. byriepoBa ans oObscHeHus
3aBUCUMOCTH CBOWCTB BEUIECTB OT HX COCTaBa M CTPOCHHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BBICOKOMOHCKYHHPHI)I@ COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBMAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIECTB (STWJIEH, MPOIMWIEH, alleTUJICH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTEapuHOBAasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, ILeJUIH103a,

[JIALKH)

2.2

CdopMHpOBaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOb, TIHIEPUH, (EHOJI, aleTalbIerul,
MypaBbHMHAsS M YKCYCHasi KHUCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

CpopMHUpPOBAaHHOCTh YMEHUSI WLTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXIY  TUIHMYHBIMU  NPEACTABUTEISIMU  Pa3JIMUHBIX  KIIACCOB
OPraHMYeCKHUX BEUIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX

peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUEC ITPOAYKTOB Hepepa60TKH

XUMHUS U KU3HL. PacyéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUHU IIPU U3YYCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh YMEHHI COONIOAaTh MpaBHJa MOJB30BAHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OPYIOBaHHEM, a TaKKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopmupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATH XMMUYCCKHIA
9KCIIEPUMEHT (IIPEeBpaLICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIC PEAKIUN
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1IaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CdopmupoBaHHOCTH YMEHUI IPOBOANUTDH BHIYMCIICHUS 110 XMMUYECKUM
ypaBHEHUSAM (Macchbl, 00bEMa, KOJIMYECTBA MCXOAHOIO BEILECTBA WU
IIPOAYKTA peakluy 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
13 UCXOJIHBIX BELECTB WJIM IPOAYKTOB PEAKLIUH)

CdhopMupoBaHHOCTB YMEHHU KPUTHYECKH aHAJIN3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, IMOJIY4aeMyl M3 pa3HbIX HMCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U Apyrue)

3.6

ChopMUpOBAaHHOCT, yMEHUHN COOJO/IaTh TMpaBUiia IKOJIOTHYECKU
1enecoo0pa3Horo MOBENEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pPOBbS M OKPYXKAIOIIEH IPUPOIHOU
cpeabl, OCO3HaBaTh OMACHOCTb BO3JCMCTBUS Ha >KUBBIE OPraHU3MBI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, OHMMas CMBICI MOKa3aTels
MK (mpenenpHO AOMYCTUMON  KOHIIEHTpAIlMK), TIOSICHATH Ha
npuMepax crnocoObl YMEHBIIEHHS U TMPEAOTBPAIEHUS UX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

Brnagenue cucremMoi XMMUYECKMX 3HAaHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIAraloIlMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKA aToMa, S-, p-, 0-3JIeKTPOHHBIE OPOUTAIH aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCJICHMS, XMMUYECKas CBSA3b, MOJIb, MOJIIpHas Macca, MOJIIPHBII
00bEM, KpUCTAIMYECKas pelETKka, THIbl XUMHUYECKUX —peakiui
(OKUCITUTENbHO-BOCCTAHOBUTENIBHBIE, 9K30- U SHIOTEPMHUYECKHE,
peakiu HOHHOrO OOMEHA), pacTBOpP, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
EKTPOIUTUYECKAs  JUCCOLMALNSA, OKHUCIUTENb, BOCCTAaHOBMTEINbD,
CKOPOCTh XMMUYECKOW pEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl SIEKTPOJUTHYECKON aucconuanuu, l[lepuogndeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUH A3bIK XUMUH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJY4YEHMM U O€30IaCHOM HCIIOIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOW JAEATEIbHOCTU

YCJIOBCKa

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHbIE MPU3HAKU U
B3aUMOCBSA3b HM3YYECHHBIX IOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONKMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB U UX IPEBpAIICHUH; BBIABIATH B3aUMOCBA3b XUMUYECKHUX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUAMU JIPYrux

€CTCCTBCHHOHAYYHLIX IPECIAMETOB

13

14

1.5

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JIIOI[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOI[CJ'II/IpOBaHI/Ie)

ChopMupOBaHHOCTb YMEHUH ONpEAENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKHX DJIEMEHTOB B COEIUHEHUAX pa3IMYHOIO
cocTaBa, BMJI XHMHUYECKOW  CBSI3M  (KOBaJeHTHAas,  HMOHHaf,
MeTaJlJIn4ecKasi, BOAOPOJHAs) B COCTUHEHUSX, TUIl KPUCTAJUTMUECKON
PEIIETKH KOHKPETHOI'O BelecTBa (aTOMHas, MOJEKYJSpHas, MOHHasd,

MeTajuIn4yecKas)

C(I)OpMHpOBaHHOCTL YMCHHf/'I ONPCACIIAThL XapaKTCp CpCAbl B BOJHBIX




pacTBOpax HEOPraHUYECKUX COEAMHEHUN

1.6

1.7

ChopMUPOBaHHOCTh ~ YMEHHS  KIACCH(PHIMPOBATH  XUMHUYECKUE
peaKknuu Mo pa3InYHbBIM MPHU3HAKaM (YHCIy H COCTaBY pearupyromImx
BEIIECTB, TemIOBOMY J(h(]eKTy peakiuu, HW3MEHEHUIO0 CTereHen
OKHCIICHHST ~ DJIEMEHTOB,  OOpaTHMOCTH  PEaKIUH,  YYaCTHIO

KaTaJiu3aTopa)

ChopMupOBaHHOCTb ~YMEHHMH  COCTaBIATh YpPaBHEHUS  peakuui
Pa3JIMYHBIX TUIIOB, IIOJHBIE W COKpAIIECHHBIC YpPAaBHEHUS pEAKLUN
HMOHHOI'0 0OMEHA, YUUThIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKLUU UAYT

IO KOHIIa

1.8

1.9

ChopMupoBaHHOCTH YMEHHUI NPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHX  BEILECTB,
pacro3HaBaTh OIBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB

CdopmMupoBaHHOCTh YMEHMM PpacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuin IIOCPEJICTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca dTHX peaKquI

1.10

CpopMUpOBAaHHOCT, yMEHHUH OOBSACHATh 3aBUCHUMOCTH CKOPOCTH

XUMHUYECKOHN peaklny OT Pa3iNdHbIX (haKTOPOB

1.11

2.1

CpopMUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBUS

(mpunnun Jle Hlatense)
OO01mas u HeopraHu4yecKasi XUMHUs

CdhopMupoBaHHOCTh yMEHHUI packpeiBaTh cMbica [lepuonndeckoro
3aKOHa J.N. Menneneena u JIEMOHCTPHUPOBATH ero

CUCTEMATHU3HUPYIOIIYI0,  OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO

byHKIIUN

2.2

2.3

CpopMHUpPOBAaHHOCTH YMEHHUN XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoguueckoit
cuctemMbl xuMuueckux dnemeHToB J[.M. MeHneneeBa, HCHOJIb3ysS
MOHATHA «S-, P-, O-37€KTpOHHBIE OpPOWUTAN», «IHEPreTUUYCCKHUE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XUMHUYECKUX AJIEMEHTOB M MX COEAMHEHUH MO MepuojaM U rpynmnam

[Iepnonnueckoi cucreMsl XuMu4ecKnx 3y1eMeHToB [I.1. Menneneesa

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMUHBIX KIIACCOB,

IMOATBCPKIAATh CYIICCTBOBAHUC TCHETHYSCKOM CBsA3HU MCXKIY



HCOPraHN4CCKUMU BCIICCTBAMH C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

ChopMUpOBaHHOCTH ~ YMEHHMH  YCTAHAaBJIMBAaTh  IPUHAAJICKHOCTH
HEOpPraHMYECKHUX BELIECTB IO MX COCTaBy K ONPENEIEHHOMY Kiaccy
(rpymme) coenrHeHUN (MPOCThIE BEUIECTBA — METAUIBI U HEMETAJUIbl,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

CchopMupoBaHHOCTb YMEHUH HCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui CcOCTaBleHHS (OPMYJT BEIIECTB M YPaBHEHUH XHUMHUYECKHX
peaknmii, cucrematnueckyto Homenknatypy (IUPAC) u tpuBuaibHbie
Ha3BaHUS OTHEJIbHBIX HEOPraHWMYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas H3BeCTb, HEraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPyTHUE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBaThH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPKIATh  CYIICCTBOBAHWE  TCHETUYCCKOM  CBS3M  MEXKAY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMONIBIO  ypaBHCHHU

COOTBCTCTBYIHOIIIUX XUMHUYCCKUX peaKuHﬁ

CdopmupoBaHHOCTH YMEHHI MJIAHUPOBATH U BBIOIHATH XUMUYECKUI
9KCIIEPUMEHT (pa3jioKEHHUE IEpOKCHAAa BOAOPOJAa B IPUCYTCTBUU
KaTajau3aTopa, OINpe/ieseHUE Cpeibl PacTBOPOB BEILECTB C IMOMOUIbIO
YHHUBEPCATbHOTO HWHAMKATOPA, BIMSHHE pPA3IUYHBIX (PAKTOPOB Ha
CKOpOCTh ~XHMHYECKON peakiuH, peakuud HOHHOro oOMeHa,
KaueCTBEHHbIE PeaKUu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pELIEHHE SKCIEPUMEHTAIbHBIX 3a/ad M0 TeMam
«Metamnel» u «HemeTannasl») B COOTBETCTBUH C MPAaBHIAMU TEXHHUKHU
0€30IacCHOCTH TNpH OOpaIleHUH C BeIIeCTBAaMH M JIaOOPAaTOPHBIM
0o0opynoBaHuEM; MIPE/ICTaBIATh pe3yJIbTaThI XUMUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIHX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

2.9

CpopMHUpOBAaHHOCT, YMEHUM COOJIOATh TpaBWIa TOJb30BAHUS
XUMHUYECKON ToCcynoil M 1mabopaTopHBIM O0OpYyIOBaHHEM, a TaKkKe
MpaBmiia 0OpalleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMHU

110 BBIITOJTHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB

CdopmMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMWYECKHUE
MIPOLIECCHI, JIEXKAIINE B OCHOBE NPOMBIIIJIEHHOTO IMOJIYyYEHUs CEpPHOMU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
OOIIMX HAyYHBIX MPHUHIMIIAX ¥  DKOJOTHYECKHX  Mpoliemax

XUMHYECCKOTO IMTPOMU3BOJCTBA




XUMHUS U KU3HL. PacuéTrl

3.1

3.2

3.3

ChopMHUpPOBAHHOCTh TPEICTABICHUNH O XWMHYECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJM XUMHH B TO3HAHUHU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHUU MBIIUICHUS M KYJIbTYPBI
JAUYHOCTH, €€ (YHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOIUMOU s
pelleHrs NPAKTHYECKUX 3a7ad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIuio, NOIy4aeMyl HU3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHMKalUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE YMEHHI COOJIOJIATh TIpaBHJA 3KOJOTHYCCKHU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYAOBOM NESATENBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbs M OKPYXKAKOLIEH NPUPOJHOU

cpebl

3.4

Oco3HaBaTh ONACHOCTb  BO3JEHUCTBHS HAa JKUBBIE OPraHU3MBbI
OIpeACIEHHBIX BEIECTB, NOHUMas cMblca nokasarens [1/IK, noscHaTs
Ha IpuMepax crnocoObl YMEHBIIEHUS U NMPEAOTBpAILEHUs UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

3.5

CdopmMupoBaHHOCTH YMEHHI [IPOBOJUTH BBIUYHCIIEHUS c
WCIIOJIb30BAHUEM TOHSITHS «MaccoBasi JIOJII BEIIECTBA B PACTBOPEY,
OOBEMHBIX OTHOILICHHH Ta30B MPH XUMHUYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce Wi O0bEMY OJHOTO M3 YJACTBYIONIUX B PEAKIIMH BEIICCTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPEBPAILICHUA U COXPAHCHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Teopernueckrne OCHOBbI OPraHU4YECKON XUMHUU

1.1

[Ipenmer opraHnveckod XHUMHUHU: €€ BO3HUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B
IOJIyYEHUU HOBBIX BEUIECTB M MaTepUAIOB. TeopHs CTPOEHUS OpPraHUYECKUX

coequHenniit A.M. BytinepoBa, €€ OCHOBHbBIE MOJIOKEHUS

1.2

1.3

2.1

CtpykTypHBle (OPMYIBI OPraHUYECKHUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMuyeckasi CBA3b B OPraHUYECKUX COCOUHEHMSIX — OJUHAPHBIE M KpaTHbIE

cBs3u. [IpencraBienue o knaccupuKaMu OpraHu4YeCKUX BELIECTB
HomeHnknarypa opraHMyecKkux COeAMHEHUH (cucTemMaThdeckas) U TpUBUAJIbHBIC
Ha3BaHUS BaAXKHEHIITNX HpeIICTaBI/ITCJIGfI KJIaCCOB OPraHM4CCKNX BCIICCTB
VYri1eBo10pObI

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHUM psia. MeTaH u 9TaH — nmpocTeimue
MPEJCTaBUTENIN AJIKAHOB: (U3NYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu

3aMCIICHUA U FOpeHI/ISI), HaxXOKIACHUEC B IPHUPOAC, NOTYUYCHUC U IPUMCHCHHUC

2.2

2.3

AJKEHBI: COCTaB U CTPOECHHUE, NOMOJOTMYECKMH psAla. ODTUIEH M IPONWIEH —
IPOCTEHIINE NPEACTAaBUTEIN AIKEHOB: (U3MUYECKHE U XUMHUYECKHE CBOMCTBa
(peakuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTallUM, OKHUCICHHUS U
MOJINMEPU3AIIH ), TOJyYE€HUE U IPUMEHEHHE

Ankanuensl: Oyraguen-1,3 u MeTunOyranueHn-1,3: cTpoeHue, BaxkHeWIIHNe
XUMHUYECKHE CBOMCTBA (peakuus noaumepusanuu). [lonydeHne cMHTETHUECKOTO

KaydyKa U pe3UHbI

2.4

2.5

2.6

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psif. ALETHIIEH —
NPOCTEHIIMIA TpeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHE, (U3UYECKUe U
XMMUYECKHE CBOMCTBA (peaKkMy T'HAPUPOBaHMS, FaIOTEHUPOBAHNUS, THIPATALIH,

TOpPEHMSI), TOJyYEHUE U IPUMEHEHHE

Apenbl. benzon: coctaB, cTpoeHue, (U3MUYECKHE U XHMUYECKHE CBOMCTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS ), MOJIyYeHHE U IpUMEeHeHue. Toyon:
cocTaB, CTpoeHue, (u3mueckue ¢  XUMHYECKHE CBOWCTBA  (peaxiuu
TaJIOTEHUPOBAHNUSA WM HUTPOBAHUSA), TOJIYYEHHE WM INpPUMEHEHHE. TOKCHYHOCTh
apeHOB. ['eHeTHuYeckas CBS3b MEXAY YIVIEBOJAOPOJIAMH, NPUHAJIEKAIIUMU K

Pa3IMYHBIM Ki1accaM

[Ipupoanbie HCTOYHUKH YTiIeBoAOpOo0B. [Ipupoanblil ra3 u nmonyTHele HePTIHbIE

ra3el. Hedtp u e€ mpoucxoxaenne. Criocodsl mepepaboTku HePTH: MeperoHka,



KPEKUHT (TepMHUECKUI, KaTanuTuieckuit), nuponus. [IpoaykTsl mepepaboTku
He(TH, UX TMPUMEHEHHUE B MPOMBIIUICHHOCTH U B ObITYy. KamMeHHbIH yromas u

MIPOJYKTHI €T0 MepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHNn4€CKUC COCANHCHUA

3.1

IIpenenbHble OAHOATOMHBIE CIIMPTHI. METaHOI U 3TAHOJ: CTPOEHUE, (PU3NIecKHe
U XUMHUYECKHE  CBOMCTBa  (peakuMd €  AKTUBHBIMH  METaJlJIaMH,
raJIor€HOBOJIOPOIAMU, TOpPEHHUE), IMpUMEHEHHE. BOJOpOIHBIE CBSI3U MEXAY
MOJIEKYJIaMH CIIUPTOB. J[eMCTBHE METaHOJIA M 3TAHOJA HAa OPraHM3M 4YeJIOBEKa.
MHoroaToMHbl€ CIUPTHL. DTUICHIVIMKOIb U TIULEPHH: CTPOEHUE, GU3NYECKUEe U
XMMHUYECKHE CBOMCTBA  (B3aUMOACWCTBUE CO  ILEIOYHBIMH  METaJJIaMH,
KauecTBEHHasl peakuus Ha MHOIOAaTOMHbIE cIUpThI). JleiicTBUEe Ha OpraHu3M

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

3.2

@deHoI:  CTpOEHHUE MOJCKYJbl, (U3UYECKHUEe ¢ XMMHYECKHE CBOWMCTBA.

Tokcuunocts enona. [fpumenenne gpenona

3.3

3.4

AHLHGFHHBI N KCTOHBI. q)OpMaJII)I[GFI/IIl, ancTajibACcru: CTpoCHUC, (1)I/IBI/IT-I€CKI/I€ u
XHMHYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA M BOCCTAHOBJICHUSA, KAUCCTBCHHBIC

peaKHI/II/I), IMMOJIYYCHHUC U ITIPUMCHCHUC

OHOOCHOBHBIE TpefebHble KapOOHOBbIE KHUCIOTHI. MypaBbHHAs U YKCYCHas
KHUCJIOTBI: CTPOEHUE, pU3NUECKUe U XMMUYECKHE CBOMCTBa (CBOMCTBA, 00LIMe s
Kjlacca KHCJIOT, peakius dSTepuUKalyu), TIOIydYeHHe U [pPUMEHEHHE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENN BBICIIAX KapOOHOBBIX

KHUCI0T. Mbla KaK COJIM BBICIITHX Kap6OHOBLIX KHUCJIOT, UX MOIOIICC JIeNCTBHE

3.5

3.6

Crnoxnbie 2(UpBl KaKk MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['MIAPOIN3 CIOKHBIX
s¢upoB. Kupsl. ['naponus xupoB. Ilpumenenue xupoB. buonoruueckas poiib
KHUPOB

VYraeBoasl: cocTaB, KiacCU(UKAIUSA YIIeBOAOB (MOHO-, H- M IOJUCAXapubl).
I'moko3a — mpocredmmii MoOHOcCaxapuja: OCOOEHHOCTH CTPOEHHSI MOJIEKYIbI,
bu3MUecKre 1 XMMUYECKUE CBOMCTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUeE,
OpOoKeHME TIIOKO3bl), HAaXOXJEHUE B MPUPOJE, NMPUMEHEHHE, OMOJOorHyYecKas
ponb. dotocunTe3. PpyKTO3a KAk M30MEP IIIIOKO3bl. Kpaxmanm u 1esmiono3a Kak
npupoaHble noiaumepbl. CTpoeHHe KpaxMmana M LeuTosio3bl. dusznueckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/B, KauCCTBCHHAA pCaKIUA C I/IO,Z[OM)

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKUC COCANHCHU A

4.1

AMMHOKHUCIIOTEI KakK aM(I)OTepHLIC OpTraHU4YCCKUC COCIAUHCHUA. dusznueckue u
XUMHUYECKHE CBOMCTBA aAMHMHOKHCIIOT (Ha npumepe TJII/ILII/IHE[). buonoruueckoe

3HAYCHHUEC aMHUHOKUCIIOT. HGHTI/I)]LI




4.2

benkn kak INpUpPOIHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. llepBuynas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeNKkoB. XHWMHYECKHE CBOMCTBAa OEIKOB:

THAPOJIN3, A€HaTypalusa, KaHECTBCHHBIC PCAKIIMHU Ha Oenku

BBICOKOMOJICKYJ'IHPHBIG COCOAUHECHUA

5.1

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3ALINH, CPEIHSSI MOJICKYIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —

noJImMepurs3aluAa U NOJUKOHACHCAIUA

5.2

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB M HUX IPEBPALICHUI:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,

KayuykoB. [lomyuyeHue CHHTETHYEeCKOro KaydyKa U Pe3uHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUU

11

1.2

1.3

14

1.5

XUMHUECKUH dyIeMeHT. ATOM. SIpo aTtoma, W30TOMBI. DJIEKTPOHHAs 000JIOUKa.
DHepreTHYECKUe YPOBHH, MOJYPOBHU. ATOMHbIC opOuTany, S-, pP-, d-3IeMeHTHI.
Oco6eHHOCTH pacIpeesIeHUs] JJIEKTPOHOB 110 OpOUTAISIM B aTOMax 3JI€MEHTOB

MEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(DUTYPALUS aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MenneneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMuyeckux vieMeHToB /.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB MO TpyNIaM U IepHoJaM.

3HaueHue NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKHU

Crpoenue BemiecTBa. XHUMHYECKas CBsI3b. BUABI XHMHYECKOW  CBSI3H
(koBaJieHTHAs HEMOJISIpHAsE W TOJSpHasi, HWOHHAs, MeTalndeckas). VoHBI:
KaTUOHBI U aHUOHBL. MeXaHU3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTtHoCTh. DnekTpooTpunareabHocTh. CTENEHb OKUCIEHUS

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA
COCTaBa BELIECTBA. THIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBa
BEIIECTB OT THIA KpPUCTAUIMYECKOW pemerku. IlloHsATHE 0 nOHCIEpCHBIX
cucrteMax. VICTHHHBIE M KOJUIOMJHBIE pacTBOpBL. MaccoBas 1oyl BellecTBa B

pacTBope




1.6

Knaccugukanus Heoprannyeckux coenneHnit. Homenknarypa HeopraHuyeckux

BCIICCTB

1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKMX — peakiuid B
HEOpPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHUA U IMIPCBPALICHUA DOHEPIUHU ITPH XUMHYCCKUX PCaKIUAX

1.8

1.9

1.10

1.11

CkopocTb peakiu, e€ 3aBUCUMOCTb OT Pa3lIUnYHbIX (PAaKTOPOB

OOparumblie peakmuu. XUMHUYeCKoe paBHOBecue. MDakTopbl, BIUSAIOIMNE Ha
cocTosiHre XuMuueckoro paBHoBecus. [Ipunnun Jle [larense

DnexTponuTrueckas aucconuanus. CuiabHbIe W cliadble 2eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIAsA, HEUTpalIbHAs, ITIeJI0UHast. Peakiiuym noOHHOTO

oOMeHa

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemerawioB B lleproauyeckoil cucreMe XMMUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHsS aToMOB. Dusndeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHMS HEMETAIIOB (Ha IpUMepe KUCIO0po/ia, CEpbl,
docdopa u yraeponaa)

XUMHUECKHE CBOMCTBA BaXXHEHWIIMX HEMETAIJIOB (TalOreHOB, CEepbl, a30Ta,
dochopa, yrmepoga W KpeMHHUS) H  UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAIINUX ~ KUCIOT, BOJOPOJHBIX coeauHeHwit). [IpuMeneHue

BaKHEHUIITIMX HEMETAIIJIOB U MX COCTUHEHUI

2.3

2.4

Meramnbl. Ilonoxenne merawioB B Ilepuogudeckol cuUCTEME XUMHYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MetaioB. Ob6ume ¢puznyeckre cBoicTBa MeTauioB. CIIIaBbl METAIJIOB.

DNEKTPOXUMHUYECKUH Psijl HAlIPsHKEHUH METalIoB
XUMHYECKHE CBOWCTBA BAXKHEMINIMX METAUIOB (HATPUM, KalHil, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, Kele30, MeIb) U WX coeauHeHuiu. OOmme

CITOCOOBI MOJIYYCHHU MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJIJIOB B 6I>ITy N TCXHHUKC

2.5

I'enetnueckas CBSI3b HCOPTraHNYCCKUX BCUICCTB, NPHUHAMJICKANIUX K PA3JINIYHBIM

Kj1acCcaM

3.1

3.2

XUMUS U )KU3Hb

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCPFGTHQCCKOﬁ U MHUILEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOWULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BEUICCTB U XUMHNYCCKHUX peaKum‘fI

Hpe,Z[CTaBJ'ICHI/Iﬂ 00 06H_II/IX HAaYYHBIX IMPUHIMUIIAX MPOMBIIIJICHHOTO IMOJIYYCHHA

BOXHEHIIMX BelecTB. YenoBEeK B MHUpPE BEHIECTB M MATEPHAJIOB: Ba)KHEUIINE




CTPOUTCIIBHBIC MATCpUaJibl, KOHCTPYKHMUOHHBLIC MAaTCpPpUAJIbI, KpPACKH, CTCKIIO,
KCpaMHuKa, MaTCpuaJibl I OSJICKTPOHUKHU, HAHOMATCPUAJIbI, OPraHUYCCKUC H

MUHEpaJbHbIE y100peHus

3.3

Xumus u 3A0pPOBBEC HYCJIIOBCKA: TIIpaBHJIa MCIIOJIB30BAHUA JICKAPCTBCHHBIX
ImpernaparTros, IpaBujia 0€30I1aCHOTO MCITOJIL30BaHUs InpernapaToB OBITOBOM XHMHH

B HOBCGI[HCBHOﬁ KHN3HU




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xwumwus. ba3oBeiii ypoBens. 10 kiacc. Y4eOHUK ¢ IPHIOKEHHEM Ha AeKTpoHHOM Hocutene (Pym3uruc I'.E., ®enpaman O.I7.).- M.:
IIpoceemenne,2022r.,228cTp.

2. 2. Xumwus. Ba3obiit ypoBenb. 11 kinace. Y4eOHUK ¢ TPHIOKEHHEM Ha 35eKTpoHHOM Hocutene (Pymsuruc I.E., ®enpaman O.I.).- M.:
IMpoceemienne,2023r.,159¢Tp.).

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. PaGouas mporpamMma yueOHOTro npeamera « XuMus» Ha 6a30BOM ypoBHE cpenHero obiiero oopaszosanus k YMK mo xumun Pynsutuc I'.E., ®@enpaman
@.I' u MeToguYecKre PEKOMEHIALINY 110 €€ COCTABICHHUIO.

2. Metoaunueckoe mocodue k yueOHuky «Xumus. Pymasutuc I'.E., ®enpaman @.I" Bazoseiit yposens. 10 kinace» (aBTopsl Pymsurtuc I'.E., ®enpaman @.10)
3. Meromnueckoe nocobue k yueOHnky «Xwumusi. Pymsuruc I'.E., ®enpaman ©.I" bazossiii yposens. 11 knace» (aBropsl Pymsuruc I.E., ®enpaman ©.I)

4. Xomuenko N.I'. COopHUK 3a1au U yIpa)kHEHUH IO XUMUU 1715 ccpeaneit mkounbl. — M.: HoBas BonHa, 2015,214 ctp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

but6mmoreka [IOK
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