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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannn,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBaHusi y4eOHOTO mnpeaMmera
«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
«Xumust» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBWJIM KOHIENTYalIbHBIC IOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCd HEOThEMJIEMOW YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXHUT
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 Tak)Ke DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[I0POBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOpPOrO0 ONpEJENEHbl B IMpOrpaMMe I0 XHMHUU C Y4YETOM CHEUU(PUKHA HAYKU 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 CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0cOOYIO 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 OKpYy’KaroIllleM MUpPE KaK O €IMHCTBE MPUPOJbI U UeloBeKa, KOTopoe (GopMUPYETCs B XUMHUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHCTBYS C JPYrUMH €CTECTBEHHBIMHM 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 INTOOANbHBIX MPOOJIeM YCTOHUMBOTO 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 U3YUYEHHUs1) OPUEHTUPOBAHO
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.

CocraBnsiomuMu  npeaMera «XuUMHUs» 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 00UIel XUMHM) U OpraHWYecKord XUMHUU. POPMHUPOBAHUE JAHHOW CHCTEMbI 3HAHHMA
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa cojaepxaHus KypcoB — «Opranudeckas Xxumus» U «O0mas 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 KJIACCMYECKOM TEOPUM CTPOCHHUS OPraHUYECKUX COCAMHEHUM, 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 aKTUBHBIX COCIMHEHHH. B Kypce OpraHnueckol XUMHU IOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BELIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIIHUH.

[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 ¥ HEOpPraHWYEeCKas XUMHUS» OOYYAIOIIUMCS TPEOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA M TPHUKIAAHOM XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHHMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIOKEHUNW XUMHUU, TOMOTAIOT BBIMYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX HCCIEIOBATENbCKUX 3adad. B menom coaepxanue
yueOHOoro mpeamMeTra « XUMHUs TaHHOTO YPOBHS M3y4eHUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TWHCTBO HEOPTAaHUYECKOTO U OPTaHUYECKOTO MHpPA, O0YCIOBIEHHOCTh CBOWCTB
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
YHEPTETUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI H MaTepHasIoOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa MperycMaTpuBaloT (GOPMUPOBAHNE YHUBEPCATBHBIX YYCOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHHUsS MPOOJIeM, IMOMCKa, aHAJIn3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESAbHOCTH, 3aHIMAIOIICH Ba)KHOE MECTO B II03HAHUH 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
TPaIMLUMOHHO TMpu3HAETCs (OPMUPOBAHHE OCHOB XUMHUYECKOW HayKd Kak obsactu
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-HAYyYHOI KapTHUHBI MHUpa, B OCHOBE KOTOPOM JieXkKaT KJIIOUEBbIE MOHSITHS,
¢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 MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUpPE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUIECKON 1
IMOBCEAHEBHOM KU3HU;

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

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
[IporpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOydeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA OOIIe00pa30BaTeNbHON  OpraHU3aIlNH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBM3M Cc 5TUM TpU U3YYEHHUH TIpeaMeTa «XUMHUS» JOMUHHUPYIOIIee 3HAYCHHE
PUOOPETAIOT TaKUe 1eJU U 33/1a4H, KakK:

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

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

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi: CocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a y4eOHOM U Hay4YHO-TIOMYIIpHOU WH(DOPMALIUYA XUMHUYECKOTO
COJIEp/KaHuUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U IIPOBEICHUU XUMHUUYECKOT0 KCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEKHOTO0 OTHOIICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueGHOM mtaHe cpemHero obimiero o0pa3oBaHus npeameT «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

Ha o©0aze mnentpa «Touka pocra» oOecrieunBaeTcs peanusanus o00pa30oBaTelbHbBIX
IpOrpaMM €CTECTBEHHOHAay4YHOH U TEXHOJOTMYECKOHl HampaBlieHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBaHUAMH 3aKOHOJATEIbCTBA B cdepe o00pa3oBaHHUS U C y4CTOM
pexomenpanuii denepanbHOro omeparopa ydeOHoro mpeamera «Xumus». OOpasoBarenbHas
porpaMMa Mo3BOJIsIeT HHTETPUPOBATh PeaTu3yeMble 3/1eCh MOAXO0/bI, CTPYKTYPY U COJEepKaHUE
npu opranuzanmu oOyueHuss Xumuu B 10-11 kimaccax, BBICTpOGHHOM Ha 0a3e m000ro us
JOCTYNHBIX yueOHO-MeToanueckux komiuiekcoB (YMK). Ucnonb3oBanue o0opynoBaHus HEHTpa
«Touka pocTa» MO3BOJISET CO3/1aTh YCIOBHUSL:

* ISl paCIIMPEHUS COAEPIKAHUS IKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHus;

* JUIS TIOBBILICHHS [MO3HABATEIBHON aKTUBHOCTU OOYYArOIIMXCS B €CTECTBEHHOHAYYHOM
obOnacru;

* JUTSL Pa3BUTHS JIMYHOCTU peOCHKa B mporiecce 00ydeHus: OMOIOTHH, €ro CIIOCOOHOCTEH,
(dbopMUPOBAHUS U yIOBJIETBOPEHUS COIIMAIEHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

171l paboOThl ¢ OAAPEHHBIMM IIKOJbHUKAMHU, OPTaHHU3alMH UX Pa3BUTHS B Pa3IHUHBIX
obmacTsx 00pa30BaTENbHOM, TBOPUECKOM S TETbHOCTH

OO61iee yuCiIO YacoB, OTBEAEHHBIX ISl U3yUYEHHUs XMMHHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmiero obpazoBanusi, coctaBuser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHUs opraHudeckux coequuenuii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupukanuu  OpraHMdyeckux  BemecTB.  HomeHnkiarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIpEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHUYEeCKUX BEIIECTB M MaTepuajaMi Ha UX OCHOBE, MOJETUPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH pAx. MeraH M 3TaH — mNpocTeilue
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKeHOB: (M3MUECKHMEe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraauweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [loaydenre cuHTeTHYeCKOro Kayayka U pe3uHsbl.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu ruIpUpPOBAHUS, FAJIOT€HUPOBAHMS, THApATallul, TOPEHUS), IOJTyUYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOBanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpasiiaMu TiacTMacc, KayaykoB U pe3uHbl, KouieKiun «HedTe» n «Yronb», MoeTUpOBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbluncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUUYECKHE CBOMCTBA (B3aMMOIECHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enoa.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL. MypaBbHHAS M YKCYCHAst KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJbl, (PH3UUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peakLus ¢ HOJO0M).

OKclepUMEHTalIbHbIE METO/bl M3Y4YEeHHs BEIIeCTB M MX MpPEBpallleHHii: MpOBEJeHNE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoja okcuaoMm wmenu(ll)), mMHOroaromMHbIX
CnupTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPEeTUYHAasi CTPYKTypa OenKkoB. XHMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, NCHATypalusd,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCALUSI.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPUKAIMS, TMEePUOAUYHOCTh, HAOIIOJACHNUE, H3MEpEHHe,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUSI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuMuyeckuil 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTpOHHass 000J0YKa.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTalIIM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucreMa XuMUYecKHx osneMmeHTtoB J[. M.
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBsA3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpULIaTeNbHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumuueckoe paBHoBecue. MDakToOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YUYEHHUsI BEIIECTB M HUX MPEBPALICHUN: JIEMOHCTpaIus
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpENIEJICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAJNIOB (Ha IpUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DJIEKTPOXMMHYECKHHA PSI HANPSHKEHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUsS BEUIECTB M HMX NPEBPALICHUM: HU3YYEHHUE
KOJUTEKIIMA «MeTauibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHE JKCIEePUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA AJOMUHUS C PACTBOPAaMM KHMCIOT U IIENOYEH, KaueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OAHO U3 BELIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[lpencraBaenns 00 OOWMX HayyHBIX MPUHLOUIAX [POMBIIUIEHHOTO IOJXY4EHUs
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XrMHs U 3I0pOBbE YEJIOBEKA: IPaBHJIa HCIOJb30BAaHUS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX HMOHATHM,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccuukauus,  HEpUOJUYHOCTh,  HaONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (U3NUYECKHUE BEIIMUMHBI U €AUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

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

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHalIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOTPAMMBI 110 XHMMHWKW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYaIOUIUMKCS POCCUHCKOM I'pakJaHCKOM HIEHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TpaauLuii 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH W TPAaBUIAMHU IOBEICHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OBITa TO3HABATEIBHONM M TPAKTHYECKOW JESITeIBHOCTH OOYUYaIONIMXCS IO pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPECTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY H apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIecCy TBOpYECTBAa B 0OOJACTH TEOPUHM M MPAKTHUYECKOTO MPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

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

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

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

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

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

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

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

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccun U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

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

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

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

AKTUBHOTO HENPHUATHS INEHCTBHI, NPUHOCAIIMX BpPEJ OKPYKAIOLIEH NPUPOIAHON Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

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

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

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



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTABICHUS 00 OKpYyKaloIieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH pPOJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM U HKOJIOTMYECKOH O€30IacCHOCTH, B Pa3BUTHM MEIULMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOTO TPy/Aa U 3KOJOIMYECKH KOM(POPTHOH KU3HU KaXKJI0ro YjeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BAaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBICHHM OKpYXAlOIIEro MHUpa M IPOMCXOIAIIMX B HEM H3MEHEHMH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pPa3iMYHBIX chepax mpodeccHnoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe s (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCLUUIIIIMHAPHbBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBINH (DAKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU WU PETYIATUBHBIMHA )ICfICTBHHMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeeNATh LEeNH NAeATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPHUH WX JOCTHKEHHS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MMOHIATHS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JEAYKTHBHBIC, I10 AHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX pEaKIUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBO4YHblE TOcoOus, pecypcsl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIMOJIHEHHS YUeOHBIX 33a]a4 ONpeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIMIIbI, PUCYHKH U JAPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C HpE3EHTAIel Pe3ylbTaTOB IO3HABATEIBHON AEATEIBHOCTH, IOIYYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MmpoekTa W (OPMYIUPOBATH BHIBOJABI IO PE3yibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJIIpHAs Macca, MOJIAPHBIH OOBEM, YIJIEPOAHBIM  CKEJET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMS]); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJOTHUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHSATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKUWi, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTAHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHUIO K OMNPENEIEHHOMY KIIACCy/Tpynme COeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTMCIHHBIX OPraHMYECKHUX BEIIECTB (ITUJICH, MPOIWIICH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XHUMHYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STHWJICHTIUKOIb, TIUIEPUH, (EHOI, aleTalbIeTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHA O H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHWMHUU TMPU HM3YYEHUU BEHIECTB M XUMUYECKUX SIBICHUUN
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYA0N U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IJIAHUPOBATh M BBIMOIHATh XMMHUYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu oOpalleHUuu C BEIIeCTBAMHU U JTa0OPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3UPOBATh XUMHYECCKYIO WH()OPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKpYKAroIIel MPHUPOJTHON Cpe/bl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 370POBbs: YMEHHE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns mis 3anucu XuMU4ecKux GopMyiI.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOGHMsS Kypca «OOmas M HEOpraHW4ecKas XUMH»
OTPaKaroT:

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

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O0O0BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYEcKas CBs3b (KOBAJCHTHAas, HWOHHAs, MeETaJUNIM4YecKas, BOJOPOIHAsA),
KpUCTAJZIMYECKAss  pelETKa, TUIBI XMMMYECKHUX  peakUui, pacTBOp, 3JIEKTPOJUTHL,
HEBJICKTPOJIUTHI, JIEKTPOJIUTHYECKAsT AMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON  peakluH, XHMHUYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccoumanuu, nepuoandyeckuin 3akon [l WM. MeHngeneeBa, 3aKoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUYECKHUX
peaKluMsax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHM $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
Jexallye B OCHOBE IIOHMMAaHMsS NPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBIICHUH,
(dakToJIOrMYeCKre CBEJCHUSI O CBOWCTBAX, COCTaBe, MOJIYYEHUH M O€3011aCHOM HCIIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON NEATEIIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHU BBISABIATH XapaKT€pHbIC MPU3HAKK MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOILME IOHATHS NPH ONHMCAHWUM HEOPraHMYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIsl COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUs OTACIbHBIX HEOPTaHUYECKHX BEINECTB (yrapHbIid ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas W3BECTh, HEralmi€Has W3BEeCTb, NUThEBAas COjJa, MUPHUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOIO COCTABAa, BU XMMUUYECKON CBSI3U (KOBaJEHTHAs, HIOHHAS,
MeTaJlJINYecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COECANHEHN;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIEKHOCTh HEOPraHUYECKHX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHuN (poCThle BellecTBa — METaJUIbl U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCHbI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPAaCKpbIBaTh CMBICT Mepuoandeckoro 3akona J[. W.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucteMbl XUMHUECKUX 3i1eMeHTOB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucreMbl XUMHUECKUX 31emMeHToB J[. 1.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEeH OKHCIICHHSI 3JIEMEHTOB, 00PaTUMOCTH PEAKIUH, YIaCTHUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUW NPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KadyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOTO OanaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XHUMHUYECKHE TIPOIECCHI, JeKallhe B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN TPOBOAWTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIIOBOro 3PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEIIECTB C MOMOUIbI0 YHUBEPCAIILHOTO UHAWKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTATBHBIX
3agau nmo TtemaM «Metamne» u «Hemeramib») B COOTBETCTBUM C MpaBUJIAMU TEXHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuit 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENbHOCTH B IEJIAX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPTaHU3M YEJI0BEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu Xxumudeckux Gopmyi.

Ilynkm «CUHCTEMA OLEHKH JJOCTH)KEHUA [TIVIAHUPYEMBIX PE3YJIBTATOB»,
aensiemces Hpunoswcenuem k Pabouetl npoepamme komopulil ekirouaem 6 cedsi:

- Kpumepuu oyenusanus pezyromamos

- [ pagpux koHMpoLHBIX Meponpusmuil

- Cnucox umo2osbix NIAHUPYEMbIX Pe3yIbmamos C YKA3aHueM 9manos ux Qopmuposanus u
cnoco608 oyenKu



TEMATHYECKOE IINTAHUPOBAHHUE
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auMeHOBaHHUE
Ne Konrpo- IIpakru- (uudposbie) y4uerom NPOrpaMMbl | oHopya0BaAHUA
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padoThbI padoThbI ble pecypchl
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Pasznen 3. Kucaopoaconepskamnue oprannyeckue coeIuHeHust

H3y9aeMBIX Ha ypoxe
SIBIICHUM, IOHATUHN, IPUEMOB.

3.1

3.2

3.3

Cnuptsl. ©enon

AJLIEruaml.
KapOoHOBBIE KHCITOTEHI.
CrnoxHble 3¢upbl

Yrnesoanl

Hroro no pazneny

Pa3nes 4. A3oTcoaepskaiue opraHu4ecKue coeJuHEeHH

3

13

https://resh.edu.r

u/

https://resh.edu.r

u/

https://resh.edu.r

u/

YIIPABIATH Y4COHBIMH
TpyImnaMu c LEIbI0
BOBJICUCHHUS 0OyJaroNnInxcs B
TIpo1ecc o0ydeHns u

BOCIIMTAHUA, MOTHUBUPYSA HUX
y‘I€6HO'H03HaBaTeJ'IBHle

JIESATSIIEHOCTD,
OpPTraHU30BBIBaTh  HIe(CTBO
MOTHBHPOBAaHHBIX u
SPYAUPOBAHHEIX
o0yJaroIuxcs HaJ nux
HEYCIICBAIOIIIUMHU

OJITHOKJIaCCHHUKAaMH, Aaromiecro
UM COIMaJIbHO 3HAYUMBIN
OIIBIT COTpyAHHUYICCTBA n
B3aHMMHOMU IIOMOIIIHN

Hudposas
nabopaTopus 1o

XUMUA I[aTIII/IK
pH

41

AMUHEL
AmuHokuciorsl. benkn

https://resh.edu.r

u/

TIPUMEHSTh Ha ypoke
HMHTEPaKTUBHBIE (opMEI
paboTel ¢ OOyyaromMMuCs:
HHTEIJIEKTyaJbHBIE  WTPBI,
CTUMYJIMPYIOLINX
TI03HABATENBHYIO



https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
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Hroro no pasaceiny

3

MOTHBAITMIO O0YJarOIIIXCS;
JUIaKTUYECKUA TeaTp, TI/e
MOJyYeHHbIE  HAa  ypOKe
3HAHHUs OOBITPHIBAIOTCS B
TeaTpalbHBIX MOCTAHOBKAX;
JICKYCCUH, KOTOpPBIE [aroT
00yJaromuMcs BO3MOKHOCTh
MPUOOPECTH OMBIT BEICHHUS
KOHCTPYKTUBHOTO  JIMAJIOTa;
rpymmoBast ~ pabota  WIH
pabora B mapax, KOTOpHIE
y4aT KOMaHAHOW paboTe u
B3aUMOJICHCTBHUIO C PYTUMHU
IETHMHU

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHHUS

5.1

[Tnactmaccel. Kayuyku.
Bosokna

https://resh.edu.r

u/

WHHUIUHPOBATD
MOJIEPIKUBATh
HCCIIE0BATEIBCKYIO
JIESITETIBHOCTD 00yJaroImuxcs
B PaMKax pean3aluy UMH
WHJIMBHIYAJIbHBIX U
TPYIIIOBBIX
HCCIIEI0BATEIbCKUX
MIPOEKTOB, YTO JacT
00ydJaromuMcst BO3MOKHOCTh
MprOOPECTH HABBIKH
CaMOCTOSITENIFHOTO PEIICHUS
TEOPETHIECKOI MPOOIIEMBI,
odopMIeHHsS COOCTBEHHBIX
ujei, yBaXUTEIbHOTO
OTHOLLIECHUS K 9yXKUM UAESM,
0o(OpMIICHHBIM B paboTax
JIPYTUX UCCIIe0BaTENEH,
HAaBBIK ITyOJINYHOTO

Komneknun
IIacT™MAace,
Kay4yKOB, BOJIOKOH.



https://resh.edu.ru/
https://resh.edu.ru/

BBICTYIUICHHS TIEpE]
ayauropuei,
apryMeHTHPOBaHUS U
OTCTalBaHHUS CBOEH TOUKU
3peHus

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KJIACC

KoumnuecTBo yacos JJ1eKTPOHHbIE JesaTeIbHOCTD HUcnosb3oBanue
Ne HaumeHnoBaHue pa3esioB Kontpo- Ilpakru-  (undposbie) yauTeJist ¢ obopymoBanus
yyeTom
n/n U TeM MPOrpamMmbl Bcer bHBI YyecKkue o0pa3oBaTe/ibHbIE
porp cero | o ¢ G P NMporpamMmblI
padoThI padoTbI pecypchl BOCTIHTAHMS
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
CrpoeHue aTOMOB. YCTaHABIIHBATH Hudposoii
[Nepuoanyeckuii 3aK0H U AOBCPHUTCIILHBIC MHKPOCKOII
OTHOIICHUA
1.1 Ilepnoandeckas cucrema 3 https://resh.edu.ru/ wexny yamrerem | AaTduK pH
XUMHUYECKUX dJIeMEHTOR /I, u
H. Menneneena obyHarouumucs, Liudpposas naGopaTopus
CHOCO6CTByIOH.II/IX ﬂaTLH/IK
CrtpoeHue BemiecTna. HO3HTHBHOMY 0 XHMHH.
1.2 4 https://resh.edu.ru/ TEMIIEDATYVDLL
MHoroo6pasue BemecTB BOCTIPHSATHIO paTyp
00yJaroImuMucst IJIATHHOBBIN
1.3 XUMHAYECKUE PEaKIIUH 6 1 1 https://resh.edu.ru/ TpeGoBammii M
Jatuuk
pockO
[eIarOTHYECKOTO SJICKTPOIIPOBOAHOCTH
paboTHHKA;
IMIPpUBJICKATh
BHUMAaHHC
o0yJaroImuxcs K
14 1 o0cyxmaeMoii Ha
YpOke
nHpOpMaLNH,
AKTHUBU3allUN1
[I03HABATEIHHOMN
ACATCIBbHOCTH.
Uroro no pazgeny 14
Pa3nes 2. Heoprannueckasi XuMust
2.1 MeTamisl 6 1 https://resh.edu.ru/ | naMuMKpoOBaTH K Hudposas aboparopust



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

2.2 Hemeramisr

https://resh.edu.ru/

Cas3b HCOPraHN4YCCKUX "
OpraHN4YCCKHX BCUICCTB

2.3

https://resh.edu.ru/

MOJJIEP)KUBATh
HCCIIEJ0BATEIbCKYIO
JIeSITEIIbHOCTh
0o0yJaromuxcs B
paMKax peanusanuu
UMH
WHIVBHIYaJIbHBIX U
TPYIIHIOBBIX
HCCIIE0BATEIbCKUX
MPOEKTOB, YTO JacCT
oOygaromumcs
BO3MOXKHOCTb
pHOOPECTH HAaBBIKH
CaMOCTOSTEIILHOTO
pemeHus
TEOPETUUECKOM
IpOoOIIEMEI,
odopmIeHHs
COOCTBCHHBIX HAEH,
YBaKUTEJIHFHOTO
OTHOIICHHS K
YY)KUM HJIesIM,
0(hOpPMJICHHBIM B
paborax Ipyrux
HCCIIeI0OBaTEIICH,
HaBBIK ITyOIUYHOTO
BBICTYIUICHHS TI€pe]
ayJIUTOpUEH,
apryMEHTHPOBaHMS
W OTCTauBaHMs
CBOEH TOUKH 3pEHHUs

no xumun. JlaTumk
TeMITepaTyphl
MJIATUHOBBIN

Jatamk
3JIEKTPOTIPOBOTHOCTH

Hroro no pasgeny

17

Pa3znena 3. XumMus U ;KM3HL

3.1 XUMHUA U KU3Hb

https://resh.edu.ru/

IIPUBJICKATH

udposas nabopatopus



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

BHMMAaHHE K | no xumuu. JlaTuuk pH
LIEHHOCTHOMY

acIIeKTy H3y4aeMbIX
Ha ypOKe SBJICHHIL, OJIEKTPOIIPOBOJHOCTH

MOHSTHH, IPUEMOB;

Jatamk

Wroro no pazueny 4

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME 3 3 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpeameT opranndeckoil XUMHH, €€
P P 1 https://resh.edu.ru/
BO3HMKHOBCHHE, PA3BUTHE U 3HAUCHHUE
Teopust cTpOEHUSI OPraHUYECKUX
coeaunenuii A. M. bytieposa, eé 1 https://resh.edu.ru/
OCHOBHBIE ITOJI0XKEHUS
[IpencraBnenne o knaccudukanum
oprannyeckux Benrects. Homenkiarypa
p P 1 https://resh.edu.ru/
(cucremarnueckasi) ¥ TpPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE,
. p 1 https://resh.edu.ru/
TOMOJIOTUYECKHH Pl
MertaH u 3TaH — IIpOCTEUIIIE
P 1 https://resh.edu.ru/
MIPEICTABUTENH AJIKAHOB
AJIKEHBI: COCTaB M CTPOCHUE, CBOICTBA 1 https://resh.edu.ru/
OTHIIEH U TIPOINHJICH — IIPOCTEHIIINE
P P 1 https://resh.edu.ru/
MIPEICTABUTENH AJIKEHOB
[Ipaktuueckas padora Ne 1. «[lomyuenue 1 1 /
ATUJIEHA U U3YyUYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
metwioyTamuen-1,3. [lonyuenue 1 https://resh.edu.ru/

CUHTETUYECKOIO KayuyyKa U PE3UHBI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTpPOCHUA,

10 TOMOJIOTHYECKUH psAd. ALCTHICH — https://resh.edu.ru/
MPOCTEUIIINIA MPEICTABUTEIb AIKHHOB

11 Brluncienus 1o ypaBHEHUIO XUMUYECKOU https://resh.edu.ru/
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD httos://resh.edu.ru/
apeHoB

13 ['eHeTHuecKas CBS3b YIIEBOJOPOIOB, https://resh.edu.ru/
NPUHAICSKAIINX K Pa3IMYHBIM KJIaccam
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 HPUPOHBIN ra3 v NONYTHBIC HEPTAHBIC https://resh.edu.ru/
rasbl, He)Th ¥ IPOIYKTHI €€ MepepaboTKu
[TpupoHbIEC HCTOYHHUKH YTIIEBOAOPOIOB:

15 HPUPOHBIN ra3 v MONYTHBIC HEPTAHBIC https://resh.edu.ru/
rasbl, He)Th ¥ IPOIYKTHI €€ MepepadboTKu

16 KonTponbsHas paboTa 1o pasaeny
«YTIEeBOIOPOIBI»

17 [penenbHBIC OJJHOATOMHBIC CITUPTHI: https://resh.edu.ru/
METaHOJI U 3TaHoJ. BogopoaHas cBsi3b

18 MHOr0aToOMHBIE CITUPTHI: ITHICHIIIUKOIb U https://resh.edu.ru/
TITUIEPUH

19 deHon: cTpoeHNe MOJIEKYIIbI, PU3HYECKHE https://resh.edu.ru/
Y XMMAYECKUE CBOWCTBA, TPUMEHEHNE

20 Anpaeruasl: GopMabIeTUHI U https://resh.edu.ru/
aretanabaernn. AneTod

21 OaHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE https://resh.edu.ru/
KHCIIOTBI: MypaBbUHAS U YKCYCHAsI

22 [IpaxkTuueckas padora Ne 2. «CBoiicTBa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pacTBOpa YKCYCHOM KHCIOTBI»

23

24

CTeapI/IHOBaH H OJICMHOBAas1 KMCJIOThI, KaK

NpEaACTaBUTCIIN BBICIINX Kap60HOBBIX
KHUCJIOT

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHUCJIOT, KX MOIOlIee ASHCTBHE

https://resh.edu.ru/

https://resh.edu.ru/

25

CrnosxxHble 3(DUPBI KaK MPOU3BOTHBIE

Kap6OHOBBIX KHCJIOT. FI/I,I[pOJ'II/IS CJIOKHBIX

3¢hupoB

https://resh.edu.ru/

26

27

28

XKupsr: ruaponus, npuMeHeHue,
Ouosoruueckas poJib KUpPOB
VYrieBoJsl: cocTaB, KilacCH(pUKaLus.
Bakneiimme npeacTaBuTeNu: IIII0K03a,
dpykTO3a, caxapo3a

KanMaJ'I H OCJUIK0JI03a KaK ITPUPOAHBIC
MMOJINMEPbI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

29

KontponbHas padoTa mo pazaeny
«Kucnopoaconeprkamire opraHndeckue
COCIMHEHUS

30

31

AMMHBI: METWJIAMHAH U aHWJINH

AMWHOKHCIOTHI KaK aM(bOTepHLIe
OpTraHU4Y€CKUC COCANHCHU A, UX
OMOJIOTMYECKOE 3HAUCHHE. IlenTunp

https://resh.edu.ru/

https://resh.edu.ru/

32

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEITUHEHNS.
OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

https://resh.edu.ru/

33

IIpomexxyTouHas arrecranus 3a Kypc 10
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kiacc. KontponbHas pabota

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJICKYJIIPHBIX COCTUHCHUH. 1 https://resh.edu.ru/
[ImacT™Macchl, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 3 )
[TPOT'PAMME
11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
J:/-H Tema ypoka Beero | omTposbmbie  Tpakrmueckue fI[:;‘?eHI/Iﬂ :gl?;l;zil;fenbnme
padoThI padoThI pecypes!
1 XUMHUUECKUH 37IeMEHT. ATOM. DIJIEKTpOHHAsI 1 https://resh.edu.ru/
KOH(HTrypalus aTOMOB
[Mepuoaunyeckuii 3akoH u [lepuonnueckast https://resh.edu.ru/
) cHCTeMa XUMHUYECKHX deMeHToB J1. 1. 1
MeneneeBa, X CBsI3b C COBPEMEHHOM
TEOpHel CTPOCHUS aTOMOB
3aKOHOMEPHOCTH M3MEHCHHUS CBOICTB https://resh.edu.ru/
XMMHUYECKHX 3JIEMEHTOB U UX COCTMHEHHI 10
3 rpynnam u nepuogam. 3HaueHUue 1
MEPUOAMYECKOTO 3aKOHA i CUCTEMBI
xumuyeckux aeMeHToB .M. Menzeneesa B
Pa3BUTUH HAYKU
CtpoeHue BelecTBa. XMMHUYECKas CBSI3b, €€ https://resh.edu.ru/
4 BU/JIbI; MEXaHU3MbI 00pa30BaHuUs 1
KOBAJICHTHOM CBs3U. BogoponHas cBs3b
5 BaneHTHOCTB. DNEeKTPOOTPULIATENEHOCTb. 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Creneub okucicHus. Bemlecrsa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTpOCHUS

[TonsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope

https://resh.edu.ru/

10

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIUYHBIX
KJIaCCOB

Knaccugukanus XuMHUecKuX peakluuii B
HEOPraHUYeCcKOM U OPraHNYecKOl XUMHUU.
3aKOH COXpaHEHHS MAacChl BEIIECTB; 3aKOH
COXpaHEHHS U TPEBPAIICHUS SHEPTUH TIPH
XUMHAYECKHUX PEaKIUIX

Ckopoctb peakuuu. OOpaTUMbIe peaKIiH.
XHUMHUUECKOE PAaBHOBECHE

[TpakTuueckas pabota Ne 1. «Bnusaue

pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peaKkium»

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

11

DnektponuTrueckas auccouuanus. [lonsrue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPTraHUYECKUX BEIIECTB

https://resh.edu.ru/

12

OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
peaknuu. [ToHsATHE 00 3MIEKTpOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

https://resh.edu.ru/

13

KonrtponsHas pabota no pasaeny



https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHHN»

14

Mertaiubl, ux nosioxenue B [lepuognyeckoii
cCUCTeMe XMMHYecKux 3emMeHToB 1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. OOmMe Gu3nIecKue CBOWCTBA
METaJIJIOB

https://resh.edu.ru/

15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN DS
HaIIpsKEHUN METaJUIOB

XUMHUYECKHAE CBOMCTBA BAKHEHIIINX

METaJUIOB (HATPUH, KaJui, KaJablluid, MarHUH,
ATFOMUHHNA) U UX COCTUHEHUI

https://resh.edu.ru/

https://resh.edu.ru/

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

https://resh.edu.ru/

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
COeTMHEHUN

ITpakTuyeckas padora Ne 2. "Perienue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME
«Mertamae"

HeMeTaJ'IJ'II)I, HUX ITIOJIOXKCHUEC B
[Iepuoanueckoi cucteMe XMUMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

https://resh.edu.ru/

https://resh.edu.ru/

21

®u3NYECKUE CBOMCTBA HEMETAIIJIOB.
AJTOTpOINS HEMETAJUIOB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yriepoaa)

https://resh.edu.ru/

22

23

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

XuMHu4ecKkue cBOMCTBa a30Ta, pocodpa 1 Ux

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

COE€IUHEHUN

24

25

XUMUYECKUE CBOMCTBA yIiiepoaa, KpEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIIINX HEMETAUIOB U UX
COETUHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

26

O0o001IeHrEe U CHCTEMATH3aLMs 3HAHUH 110
Teme «HemeTamnsl». BerauciaeHus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKHUE PACUETHI

https://resh.edu.ru/

27

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
"HemeTasl"»

28

29

KontponbHas padoTa mo teMaM «MeTauib»
n «Hemertamibs»

Heoprannueckue n opraHu4eckue KUCJIOTHI.
Heoprannueckue u opraHu4eckue OCHOBaHUS

https://resh.edu.ru/

https://resh.edu.ru/

30

AMpoTepHble HeopraHU4ecKHue u
OpraHUYecKHe COeTMHEHUs. | 'eHeTnueckas
CBSA3b HEOPTraHWYECKUX U OPraHUYECKUX
BEIIECTB

https://resh.edu.ru/

31

Ponp xumMun B 00ecieueHIY SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MHUIIEBON O€30MacHOCTH,
Pa3BUTUHU MEAUITUHBI

https://resh.edu.ru/

32

33

[IpencraBnenus o0 0OIIMX HAYYHBIX
MPHUHITUIIAX TIPOMBIIICHHOTO MOTYyYCHHUS
BOXHEHIINX BEIIECTB. YETOBEK B MHUPE
BEIIECTB M MaTEPUAIIOB.

HpOMe)KYTOLIHaﬂ aTTeCTanus. KOHTp OJIbHas

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

pabora 3a kypc 11 kmacc.

34

YemoBek B MHUPE BEIIECCTB U MAaTCPUAJIOB.

XuUMHS U 30pPOBbE YEIIOBEKA.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

https://resh.edu.ru/



https://resh.edu.ru/

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O

IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Xumus, 10 xmace/ T'abpuensta O.C., OOmecTBO ¢ OrpaHUYCHHON
«IPODAY; AKuMoOHepHOe 00I1IeCTBO «M3naTenbeTBo

* Xumus, 11 xmace/ T'abpuensa O.C., OOmecTBO ¢ OrpaHMYCHHON
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBenienne»
METOAUYECKHUE MATEPHUAJIBI J151 YYUTEJIA

Xumus, 10 kmacc/ Tabpuensta O.C., OOmecTBO ¢ OrpaHHYECHHOM
«IPODAY; AKIMOHEpHOE o011ecTBO «H3naTenbeTBo

* Xumus, 11 xmacc/ T'abpuenssa O.C., OOmecTBO ¢ OrpaHHYEHHOMN

«IPODAY; Axtnonepnoe obmectBo «M3narensctBo «IIpocsemienue»

OTBETCTBEHHOCTBIO
«IIpocsenieHue»

OTBCTCTBCHHOCTBIO

OTBETCTBEHHOCTBIO
«IIpocsenienue»

OTBCTCTBCHHOCTBIO

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

[npoxuii BEIOOP AJIEKTPOHHBIX MTOCOOWH MIPEICTABIICH B €IMHON KOJIJIEKIINU U(DPOBBIX

00paszoBaTenbHBIX PECYPCOB:
http://school-collection.edu.ru/
https://resh.edu.ru/
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CUCTEMA OHEHKU JOCTUKEHUA IINTAHUPYEMBIX PE3YJIBTATOB»
KPUTEPUN Y1 HOPMbI OLIEHKHU 3HAHUI OBYYAFOILINUXCS 110 XUMUH

1. OueHnka ycTHOro OTBeTA.

OtMeTka «5» : - OTBET NOJIHBIA W NPABWIBHBIA HA OCHOBAaHWU M3YYEHHBIX TEOPHI; -

MaTepHall U3JI0KEH B ONPEAEIICHHOHN JIOTHYECKOM MOCIe10BATENbHOCTH, JINTEPATYPHBIM

A3BIKOM; - OTBET CaMOCTOSITCIBHBIMN.

OtmeTka «4» , - OTBCT MOJIHBIA M HpaBHJ’IBHBIfI Ha CHOBAHUU H3YUYCHHBIX TCOpHﬁ; -
MaTcepHrall HU3JIOKCH B OHpCI[CJ'IGHHOfI JIOTHYSCKOM MMoCJICA0BATCIIbHOCTHU, IIPHU 3TOM
JOMYIICHBI IBC-TPU HCCYIICCTBCHHBIC OI_HI/I6KI/I, HCIIPABJICHHBIC I10 TpC6OBaHI/IIO

yUUTEN.

OtMeTka «3» : - OTBET MOJIHBIN, HO MPH 3TOM JOIYIICHA CYIIECTBEHHAs OIMMOKa WA

OTBET HENOIHBIN, HECBI3HBIH.


http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://www.yaklass.ru/p/geografiya
https://edu.skysmart.ru/

OtmeTka «2» : - NpU OTBETe OOHAPYKEHO HEMOHMMAHUE YYaIlIUMCS OCHOBHOTO
collep)kaHusl y4eOHOTO MaTepuasa WM AOMYIIEHbl CYHIECTBEHHbIE OIIUOKU, KOTOpPbIE
yyaluiicss He MOXET HWCHPaBUTh IpPHU HABOIALIMX BOMPOCAX YUMUTENS, OTCYTCTBHE
OTBETA.

OrneHka SKCIIEPUMEHTAIBHBIX yMEHUH. - OleHKa cTaBUTCS Ha OCHOBAaHUM HAOIIOIEHUS
3a yJalluMUCs ¥ TUCBMEHHOTO 0TYeTa 3a paboTy.

Otmetka «5»: - paboTa BBIIIOJIHEHA MOJHOCTHIO M MPABUIIBHO, CACNAHBl MPABUIbHbIC
HAOJIO/IEHUSI ¥ BBIBOJBI; - SKCIIEPUMEHT OCYIIECTBJICH IO IUIAHy C YYETOM TEXHHKH
0e30MacHOCTH U TMpaBWil palbOTHl C BelIeCTBAaMU M O0OpPYAOBaHUEM; - MPOSBICHBI
OpPraHU3aI[MOHHO - TPYAOBBIE YMEHUS, MOJAECPKHUBAIOTCS YHUCTOTa pabodyero Mecra u
MOPSAIOK (Ha CTOJIE, SKOHOMHO HCIOJIb3YIOTCSI PEAKTUBBDI).

Otmetka «4» : - paboTa BBINOJIIHEHA IPABUIIBHO, ClICIaHbl TIPABUIIBHBIC HAOIIOICHHS 1
BBIBOZIBI, HO TpPHU 3TOM OKCIEPUMEHT IPOBEACH HE IMOJHOCTHIO WM JOMYIICHBI
HECYIIIECTBEHHBIE OIMOKH B paboTe C BeIIeCTBAMHU M 000PYIOBaHHUEM.

Otmerka «3»: - paboTa BBINOJHEHA IMPABWIBHO HE MEHEEe YeM HAIMOJIOBUHY HWIIH
JOTMYIIEHAa CYIIECTBEHHas OlIMOKa B XOJ€ OJKCIEpUMEHTa B OOBSICHEHHH, B
obopmileHUH PabOTHI, B COONIOJCHUU TPABUJI TEXHUKH OE30MaCHOCTH Ha paboTe ¢
BelllecTBaMH U 000py0BaHUEM, KOTOPasi UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEINS.
OtmeTrka «2»: - gomyiieHbl JBe (M Oojee) CyUIeCTBEHHbIE OMIMOKHM B XOJE:
OKCIIEPUMEHTa, B OOBSCHEHHWH, B OGOpPMIIEHHH pabOThl, B COOJIIOJICHUM TPABHII
TEXHUKA Oe3 OMacHOCTH Npu paboTe C BemecTBaMH U 000pyIOBaHHEM, KOTOPHIE
yYaIUicsT HE MOXKET HCIPaBUTh JaKe IO TPeOOBAHMIO YUWUTENs; - paboTa HeE
BBINTOJIHEHA, Y YYAIIEroCsi OTCYTCTBYET SKCIIEPUMEHTAIIbHBIC YMEHHUS.

OrneHka yMEHUH pemiaTh pacueTHbHIE 3a/1aUH.

Otmetka «5»: - B JJOTHUECKOM PACCYXJACHUHU U PEIIeHUH HEeT OIIMOOK, 3aJaua pelrieHa
palMOHAIBLHBIM CIIOCOO0M;

OTMmeTKa «4»: - B JIOTHYECKOM PACCYKICHUU M PELIeHUs HET CYIIECTBEHHBIX OLIMOOK,
HO 3aJaya pelleHa HepalMoHAJIbHBIM CIOCOOOM, WJIM JAOMYIIEHO He Oosee ABYX
HECYIIIECTBEHHBIX OIIMOOK.

Otmetka «3»: - B JIOTHYECKOM pACCYXKIEHHH HET CYIIECTBEHHBIX OIIMOOK, HO
JIOTYIIIEHa CYIIECTBEHHAs OMIMOKa B MATEMAaTHYECKIX pacyeTax.

OtmeTKa «2»: - UMEeTCsl CYIIECTBEHHbIE OMIMOKHU B JIOTUYECKOM PACCYKICHUH U B
pELIEHUHU. - OTCYTCTBUE OTBETA Ha 3a/laHUeE.

Or1eHKa MUCbMEHHBIX KOHTPOJIBHBIX paboT.

OtmeTka «5»: - OTBET MOJHBIN U MPaBUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OTMeTka «4»: - OTBET HEMOJIHBIA WM JONYIIEHO He 0ojee JBYX HECYIIECTBEHHBIX
OIINOOK.

OtmeTka «3»: - paOoTa BBINOJHEHa HE MEHEE YeM HAIOJIOBUHY, JOIMYIIEHa OJHA
CYIIECTBEH Hasl OIIMOKA U TIPU 3TOM JBE-TPH HECYIIECTBECHHEIE.

OTtmerka <«2»: - paboTa BBHINOJIHEHA MEHBIIE YeM HAMOJOBUHY WM COACPIKUT
HECKOJIBKO CYIIIECTBEHHBIX OLIMOOK. - paboTa He BbINoiHeHa. [Ipy olleHKe BBIMOIHEHUS
NUCbMEHHOW KOHTPOJBHOM paboThl HEOOXOAMMO YUYUTHIBATH TPeOOBAaHUS €IUHOTO
opdorpaduyeckoro pexuma.



5. Ouenka TecToBbIX paboT. TecThl, COCTOALINE U3 MATH BOIPOCOB MOKHO HCIOJIb30BATh
MOCJIe U3y4eHHUs Kaxaoro Mmarepuana (ypoka). Tect u3 10—15 BonpocoB HCTIOIB3YyeTCS
JUTSL TIepruoandeckoro KoHTpost. Tect n3 20—30 BonmpocoB HEOOXOAMMO HCTIOIB30BaTh
JUISL UTOTOBOTO KOHTPOJISL.

[Ipu olleHMBAaHUU UCTIOJIB3YETCS CIEAYIOIIas IIKaja: A TeCTa U3 MSTH BOIPOCOB
* HET OIMUOOK — OICHKA «5»;

* 0JIHA OIIMOKA - OIICHKA «4»;

* IB€ OLIUOKU — OLIEHKa «3»;

* TPU OLIHMOKH — OIICHKA «2».

Hnst tecta u3 30 BOmpocoB:

* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;

* 13—18 nmpaBWIBHBIX OTBETOB — OIIEHKA «3»;

sMeHbIIE 12 TpaBUIIBHBIX OTBETOB — OIIEHKA

[IpomexyTouHas arTecTaluss MO Y4eOHOMY TIpPEeAMETy «» MPOBOJUTCS Ha OCHOBE
pEe3yJIbTaTOB BHIIIOJHEHUS] HTOrOBOM paboThl B (hopMe, yka3aHHOU B yueOHOM Iuiane MBOY
«CHI Ne3 umenu A.H.Ilepmmnoit». [IpomexxyrouHas oreHka, GpUKCUpYIOIIas JOCTUKEHHE
MIPEIMETHBIX IUIAHUPYEMBIX PE3YJIbTaTOB U YHUBEPCAJIbHBIX y4EOHBIX JAEUCTBUN Ha ypOBHE
He HUXe 0a30BOT0, SBJISIETCS OCHOBAHHUEM JIsI IEPEBO/Ia B CIEAYIOUIUI Kacc U JUIsl IOImycKa
00y4aromerocs K rocy/[apcTBEHHOW UTOTOBOM aTTECTAIIHH.

ITo uToraMm npoMeKyTO4YHOM aTTECTAlMU BBICTABJISAETCS TOJ0Bask OTMETKA.

['omoBast oTMeTKka IO HpPEIMETy BBICTABISETCS KaK cpegHee apupMeTndeckoe
OTMETOK IO 4YeTBEepPTsIM (MOJIyroJusiM) U OTMETKU 3a IPOMEXKYTOUHYIO aTTeCTALHUIO I10
IpaBUJIaM MaTeMaTHYECKOTO0 OKpYIJIEHUS MpH YCIOBUU TOJYYEHHUS OOydaroUMMHUCS
ITOJIOXKUTEIIBHOM OTMETKH 3a IPOMEKYTOUHYIO aTTecTanuro. IIpu HeynoBieTBOpUTEIBLHON
OTMETKH 3a NPOMEXKYTOUHYIO aTTECTALMI0 HE MOXKET OBITh BBICTaBJIEHA IOJIOXKHUTEJIbHAS
rojgoBas OTMETKa Mo YyuyeOHOMy mpenmMery. Ilpu ynoBieTBOpUTENBHOW OTMETKE 3a
MIPOMEXYTOUHYIO aTTECTAIIMIO HE MOKET OBITh BBICTABJICHA HEYJOBJIETBOPUTEIbHAS OTMETKA
3a y4eOHBIii TO/I.

I'pa¢guk KOHTPOJIBHBIX MEPONPHUATHIA

KonrtpoabsHoe Tun kouTpoas Cpok npoBenenust Kuaccsl
MeponpusiTie
[IpoBepka nomamHero | Temarudeckuit Ha xaxnom ypoke 10-11xmn
3a/laHus
Onpoc mo  mpoiaeHHod | Temarudeckuit ITo WUTOraM 10-11 ki
TeMe, TeCT OCBOCHUS TEMBI
[IpakTrueckas padbota Temarnueckuit B cootBercTBUM ¢ 10-11 ki
TEMaTUYECKUM
TJIAHUPOBAHUEM
JIaboparopHast pabota TemaTnueckuii B cootBercTBUU € 10-11 kn
TEMaTUYECKUM
TJIAHUPOBAHUEM
KontponbHas padota Bcepoccuiickas MapT 11 kn
MpOBEpOYHAas
pabora




KonrponsHas pabora IIpomexxyTouHas Arnpens -

arrecragus

Mai 10-11xkxn

CHnHCOK UTOrOBBIX IVIAHUPYEMBIX PE3YJIbTATOB C YKA3aHUEM ITAIIOB UX

¢dopmupoBanus 1 cNoco0O0B OLIEHKH

K xonny o0yuenusi B 10 ki1acce o0yyarommuiicsi HAy4YuTCA

Cnoco0 oeHKn

c(hOPMUPOBAHHOCTH MPEACTABICHUI O XUMHUYECKOM
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU
XUMUU B MO3HAHUHU SIBJICHUI MPUPO/IbI, B GOPMHUPOBAHUU
MBIIUICHHS ¥ KYIbTYPBI JIMYHOCTH, €€ (PYHKIIMOHAILHOMN
IrPaMOTHOCTH, HEOOXOIUMOI

JUISL pEUIEHUS MPAKTUYECKUX 3a/1a4 U SKOJIOTUYECKHU
000CHOBAHHOTO OTHOILICHUS

K CBOEMY 3JI0POBBIO U IIPUPOIHON CpeLE;

YCTHBIHA OIIPOC

BJI/ICHAE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKIIOYACT:
OCHOBOIIOJIArarIue

HNOHATHUS (XMMHUYECKHH JIEMEHT, aTOM, JIEKTPOHHAs 000104Ka
aTOMa, MOJICKYJIa,

BaJICHTHOCTb, 2JIEKTPOOTPULIATEIIBHOCT, XUMUUECKAsl CBA3b,
CTpYKTypHasi popmyIa

(pa3BépHyTas U coKpaléHHast), MOJb, MOJISIpHAs Macca,
MOJIApHBIA 00BEM, YIIIEpOJHBIN

CKeJleT, PyHKIMOHAIbHAS TPpYIIa, paguKall, U30MepHUs, H30MEpHI,
TOMOJIOTHYECKHM AL,

TOMOJIOTH, YTJIEBOJOPO/IbI, KUCIOPOA U a30TCOJEPIKAIINE
COEIMHEHMS, MOHOMED,

IIOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHMS); TEOPUU U 3aKOHBI

(Teopus cTpoeHus opranuyeckux BemecTB A.M. Bytneposa,
3aKOH COXPaHEHUs MacChl

BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHUI S3BbIK XUMUU;

[InceMenHBIM onpoc

c(hOpMHUPOBAHHOCTh YMEHUH BBISABIATH XapaKTepPHbIC PU3HAKU
MIOHSITUM,

YCTaHAaBJIMBATh UX B3aUMOCBS3b, UCIOJIb30BATh
COOTBETCTBYIOLINE MOHSITHUS

IIpY ONMCAHUU COCTaBa, CTPOEHHUS U IPEBPALLEHUI OPraHUYECKUX
COCITUHCHHI,

VYeTHbII onpoc

c(hOpMUPOBAHHOCTH YMEHUN HCITOIH30BATh XUMUYECKYIO
CHUMBOJIUKY

JUISL COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIéHHoi) hopmyn

OpPraHWYECKHX BEUIECTB U YPABHEHUN XUMUYECKUX PEAKIIH,
M3TOTaBJIMBATH MOJIEIU

MOJIEKYJT OPraHUYCCKHUX BCIICCTB JJIA UIUIIOCTPAllUN UX
XUMHYECKOTO U

MPOCTPAHCTBEHHOTO CTPOCHHUS;

TecTtupoBaHue, yCTHBII
OIpoc

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIUBATH IPUHATICKHOCTh

TectupoBanue, yCTHBIN




M3YyYEHHBIX

OpPraHUYECKUX BEILECTB IO UX COCTaBYy U CTPOEHUIO K
OIpeIeIEHHOMY KJlacCy/TpyIie

coeiMHEHUH (YrJIeBOIOPOIbl, KUCIOPO U a30TCOACPIKALIIE
COEIMHEHUS,

BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS]), JaBaThb UM Ha3BaHMsI 110
cucTeMaTHYecKOn

HomeHknarype (IUPAC), a Takxe npuBoAUTH TPUBHAJIbHBIE
Ha3BaHUs OT/AEIbHbIX

OpPraHMYECKUX BEILECTB (3TUJIEH, IPOIINIIEH, alleTUIIEH,
STUJICHIJIUKOJb, TTULEPHH, (PEHOI,

(dbopmanbpaeru, aneTanbIeru, MypaBbHHAs KUCIO0Ta, YKCYCHAS
KHCJI0Ta, OJIEMHOBAs

KHCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIF0K03a, PPYyKTO3a, Kpaxma,
LEJITE0JI03a, TJIUIUH);

OITPOC, TPaKTHYECKast
paborta

c(hOpPMUPOBAHHOCTh YMEHUH COOJII0/IaTh TIPABHIIA SKOJIOTUYECKU
1enecoo0pa3Horo

MOBE/ICHUS B OBITY U TPYJOBOU ACSITEIBHOCTH B LENSIX
COXPAHEHUS CBOETO 3I0POBbS U

OKpY’Karolllel MPUPOIHOM Cpelibl, 0CO3HABATh OMACHOCTh
BO3/ECHCTBUS HA )KUBBIE

OpraHu3Mbl OIPEIEIEHHBIX OPraHUYECKUX BELIECTB, TOHUMAas
cMmbica nokaszarens [TK,

MOSICHATH Ha IPUMEPaxX CIOCOObl yMEHbIIICHUS U
MPEAOTBPAIIEHUS UX BPEIHOTO

BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

YcrHbI onpoc.
TectupoBanue

C(l)OpMI/IpOBaHHOCTB YMCHHUS ONIPCACIIATE BUJBI XUMHUUYECKOU
CBs3H B OPraHU4CCKUX
COCINHCHUAX (O)II/IHapHBIe u KpaTHBIe);

[InceMenHsIN onpoc

c(hOPMHUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUS TEOPUHI
CTPOECHUSA

oprannueckux BemectB A.M. bytiepoa 1ist 00bsiICHEHUS
3aBHCHUMOCTH CBOMCTB

BEILIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAaHEHHUSI MACChI
BCIIIECTB;

YeTHBII onpoc

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh COCTAB, CTPOCHHUE,
¢buznyeckue u

XUMHUYECKHAE CBOMCTBA TUITHYHBIX MPEJCTABUTEIICH pa3IMIHbBIX
KJIACCOB OPraHUYEeCKHUX

BeIecTB (MeTaH, 3TaH, STWIEH, TPOITUJICH, alleTHICH, OyTaIueH-
1,3, metunbyranuenl,3, 6eH3071, METaHO, 3TAHOIL,
ATUJICHTIIMKOJb, TIUIEPUH, (PEHOJI, alleTaTbJACTHU/I,

MypaBbUHAs U YKCYCHasl KUCJIOTHI, III0K03a, Kpaxmarl,
[IEJUTIOJI03a, AMHUHOYKCYCHAs

KHCJIOTA), WITIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXK]1y HUMU
ypaBHEHUSIMH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN C UCTIOIb30BAHUEM

CTPYKTYPHBIX (hOPMYIT;

YcTHBIN onpoc. 3a4eT




Cc(OPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHHKH
YTJIEBOIOPOIHOTO
ChIpbst (HepTh, MPUPOIHBIN Ta3, YroJib), CIOCOOBI X
nepepaboTKH U MPAKTHUECKOE
MPUMEHEHHE IPOTYKTOB NEPEPadOTKH;

YcTHbIM onpoc

c(OpMUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUMCICHUS 110
XUMHYECKUM YPaBHEHUSIM

(Maccbl, 00bE€Ma, KOJIMYECTBA UCXOTHOTO BEIIECTBA N
IIPOJYKTA PEaKLUU 110

M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 UCXOJHBIX
BELIECTB

WJIH MIPOJIYKTOB PEAKIUN);

[IpakTuueckas pabdora,
peuieHue 3aaa4y

c(hOpMHUPOBAHHOCTH YMEHUH BJIJIETh CUCTEMOI 3HaHHI 00
OCHOBHBIX METO/IaxX

HAyYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUYECHUU
BEILIECTB U XUMUYECKUX

sBJICHUH (HaOMI0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT,
MOJIETUPOBAHUE), UCIIOJIB30BATh

CUCTEMHbIC XUMUYECKUE 3HAHUS JISl IPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX

CUTYaIUsIX, CBSI3aHHBIX C BEUIECTBAMH M UX MPUMEHEHUEM;

peuieHue 3a1a4, yCTHbIN
oIpoc

c(OPMHPOBAHHOCTh YMEHUI COOJIFOIATh MPaBHUIIA TOJIb30BAHUS
XUMHYECKOM

MOCyAOH U JIabopaTOpHBIM 000pyIOBaHUEM, a TAK)KE MpaBUiia
oOparieHus ¢ BeHieCTBaMu

B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBIITOJIHEHUIO
71a00PATOPHBIX XUMHYECKHX OITBITOB;

ITakTnueckue
nnabopaTopHbie pabOThI

c(hOpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATH U BBHIIOTHATH
XAMUYECKUMN

AKCIIEPUMEHT (TIPEBPAIICHHUS OPTAaHUYECKUX BEIIECTB TIPHU
HarpeBaHuM, MOJy4EeHHE

ATUJICHA U U3YYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIINU
OPraHUYECKUX BEIIECTB,

JeHaTypalus OeJIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIIUH
OCIIKOB) B COOTBETCTBUH

C TIpaBWJIAMH TEXHUKHU 0€30TIaCHOCTH MPHU 0OpaIeHUH C
BelIeCTBaMH U J1a00paTOPHBIM

o0opyI0BaHUEM, TIPEICTABIISITH PE3yIbTAThl XUMHUUECKOTO
JKCIIEpUMEHTa B (hopme

3aIlMCH YPAaBHEHHUM COOTBETCTBYIOIUX PEAKINN 1
(hopMyInHpOBaTh BEIBOJIBI HA OCHOBE

ATUX PE3YIbTATOB;

[IpakTuueckue padboTh

c(OPMHPOBAHHOCTH YMEHHUH KPUTHUYECKH aHAIN3UPOBATh
XUMHYECKYIO

nH(pOpMaIIHIO, TIOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBa
MaccoBoi nH(popMalu,

WHTepHeT u 1pyrux);

PaGora ¢ TekctoMm

JIIsL 06y‘-IaIOH_[I/IXCSI C OrpaHUYCHHBIMU BO3MOXKHOCTIMU

YceTHBIT onpoc




3710pOBbsI: YMEHUE

MPUMEHSITH 3HAHHSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX TTO3HAHHUS
BEIIECTB U

XHUMHUYCCKHUX SBJICHHI,

K xonny o0yuenus B 11 kiacce o0y4aromuiicss HayYuTCst

Cnoco0 oneHkKH

c(hOPMHUPOBAHHOCTbH MPEACTABICHUI: O XHUMHUECKOMN
COCTAaBJIIIONIEH

€CTECTBEHHO-HAYUYHON KAPTUHBI MUPA, POJIA XMMUU B TO3HAHUU
SIBJICHUI TIPUPOJIBI,

B (DOPMHUPOBAHUY MBIILICHUS W KYIbTYPHI IMYHOCTH, €€
(hyHKIIMOHATLHOM

IPaMOTHOCTH, HEOOXOIUMOM JIJISl pEeNICHHSI MPAKTUICCKUX 3319
1 9KOJIOTUYECKHU

000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON
cpene;

VYcrHblit onpoc

BJIa/ICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:
OCHOBOIIOJIararomue

HOHATHS (XUMUYECKHUI AJIEMEHT, aTOM, U30TOTI, S-, P-, d-
3JIEKTPOHHBIE OPOUTAIIN

aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEM, BaJIECHTHOCTb,
3JIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKUCICHHSI, XUMUYeCKast
CBsI3b (KOBaJICHTHAs,

MOHHAs1, METAJJIMYECKasi, BOJAOPOIHAs ), KpUCTATIINYECKast
pemérKa, TUIIbl XUMHUECKHUX

peaxkuuii, pacTBOp, JIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS TUCCOLMAIINS,

OKHCJINTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKON pPEaKIIUH,
XUMHUYECKOE

paBHOBECHE); TEOPUH U 3aKOHBI (TEOPHUS FNEKTPOIUTUYECKOU
JUCCOLMALNH,

nepuonnueckuil 3akoH [[.11. Menneneesa

YCTHBIN Onpoc, 3a4€THBIE
paboThl, TECTUPOBAHUE

c(OPMHPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIE IPU3HAKU
MIOHSITUM,

YCTaHaBIIMBAaTh UX B3aMMOCBA3b, UCIIOJIB30BATh
COOTBETCTBYIOIIUE TTOHATHUS

IIPY ONIMCAaHUM HEOPTaHUYECKUX BEIIECTB U UX IIPEBPALLCHUI;
c(OpPMUPOBAHHOCTh YMEHUH HCIIOIb30BATh XUMUYECKYIO
CHUMBOJIUKY

JUIS cocTaBlieHUs! (OPMYJI BELIECTB U YPABHEHUM XUMHUECKHUX
peakuuii,

cucremarnyeckyro HoMeHknatypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTAEIbHBIX

HEOpPraHMYECKUX BellecTB (yrapHblil ra3, yrieKuciblil ras,
aMMHaK, rai€Hasi U3BeCTb,

HeraméHasi U3BeCTh, IUThEBAsI CO/1a, TUPUT U JIPYTHUE);

peleHue 3a1a4, YCTHBIN
OIpoc

c(hOpMHUPOBAHHOCTh YMEHUN OMPEIETSATh BAIGHTHOCTh U CTENICHb
OKHCIICHUS
XUMHMUYECKUX DJIEMEHTOB B COCAMHEHUX PAa3IMYHOrO COCTaBa,

[TuceMenHsIi onpoc,
YCTHBIN OIIPOC




BHJI XUMHYECKOM CBSI3U

(xoBaJIeHTHAas, MOHHAs!, METAJUINYECKasi, BOJOPO/IHAs) B
COCUHEHMSX, THII

KPUCTAIJINYECKON PEIIETKN KOHKPETHOTO BElleCTBa (ATOMHas,
MOJIEKYJISIpHAs, HOHHAS,

MeTaJIJINYECKast), XapaKkTep cpebl B BOJHBIX pacTBOpax
HEOPraHUYECKHUX COCIUHECHHUI;

c(hOpMHUPOBAHHOCTHh YMEHUN PaCKPBIBATH CMBICIT
MEePUONYECKOr0 3aKOHA

J.. MenneneeBa u JEMOHCTPUPOBATH €TI0
CUCTEMAaTHU3HUPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHNH;

YcerHblii onpoc

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE
CTPOEHUE aTOMOB
XUMHYECKUX 3JeMeHTOB 1—4 nepuooB [lepruoanyeckoit cucTeMbl
XUMHYECKUX

anemenToB JI.M1. Meneneesa, UCIOIb3Yysl OHATHS «S-, P-, d-

AJIEKTPOHHBIE OPOUTATINY,
«QHEPreTUIECKNe YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUH IO MepruojiaM U
rpynmnaMm [lepuoanueckoit
CHCTEMBI XUMHYECKHX 31eMeHTOB /.M. MeHaeneeBa;

TCCT. YCTHBIﬁ OIIpOC

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh (OMUCHIBATH)
o01I1e XUMHUYECKUE

CBOMCTBa HEOPTAaHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB,
MOJITBEPKIATh

CYIIECTBOBAHHE TEHETUUYECKOM CBSI3U MEX]Iy HEOPTaHUYECKHUMHU
BEIIECTBAMH

C TIOMOIIIBIO YPaBHEHH COOTBETCTBYIOIIMX XUMHUECKUX
peakuuii;

MMHCHbMEHHBINA OMPOC

c(OpPMUPOBAHHOCTh YMEHUH COCTABIIATh YPaBHEHUS peaKuil
Pa3JIMYHBIX TUIIOB,

IOJIHBIE U COKpPAILEHHBIE YPaBHEHUS peaKlMii HOHHOTO 0OMeEHa,
YUUTBIBaAs YCIIOBHUS,

IIPU KOTOPBIX 3TU PEAKLINU UIYT 10 KOHIIA;

MHCHbMEHHBINA OMPOC

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH PEAKIIHH,
TTOATBEPIKIAIOTIINE

KaueCTBEHHBIM COCTaB Pa3IMYHBIX HEOPTaHUYECKUX BELIECTB,
pacro3HaBaTh OMBITHBIM

MyTEM MOHBI, TPUCYTCTBYIOIINE B BOJIHBIX pacTBOpax
HEOPTraHUYECKHUX BEIECTB;

[IpakTuyeckas padora,
peleHue 3agad

c(hOpMHUPOBAHHOCTHh YMEHUU OOBSICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU

peaKIu OT Pa3TUIHBIX (PAKTOPOB; XapaKTEP CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS

B 3aBUCHMOCTH OT BHEIIHETO BO3/eHcTBHsI (puHIUII Jle
[larenbe);

YceTHBIT onpoc




c(OpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh XUMHUECKHE
IIPOLIECCHI, JIEXKAIINE

B OCHOBE IIPOMBIIIJICHHOT'O OJyYEHUS! CEPHOU KUCIIOTHI,
aMMHaKa, a TaKkxe

c(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYUHBIX
MPUHIUIIAX U KOJIOTHUECKUX

npoGiieMax XUMUYECKOTO MPOU3BO/ICTBA;

VYcerHblii onpoc

cOPMUPOBAHHOCTh YMEHHIA TIPOBOIUTH BHIYMCIICHUS C
HUCITOJIB30BAHUEM ITOHATHUA

«MaccoBasi JI0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHHIA
ra3oB IpU XUMHUYCCKUX

pEaKIusIX, MacChl BEIIECTBA WM 00bEMA T'a30B 10 U3BECTHOMY
KOJIMYECTBY BEIICCTBA,

Macce Win 00bEMY OJJHOTO U3 YIACTBYIOIINX B PEAKIIUH BEIIECTB,
TEII0BOTO 3 deKTa

PEaKIMy Ha OCHOBE 3aKOHOB COXPAHCHHUS MACChI BEIIIECTB,
MPEBPALLICHUSA U COXPAaHECHUS

SHEPTUH;

peuieHue 3a1ad, yCTHbIN
oIpoc

Cc(OPMHPOBAHHOCTh YMEHUI COOJFOIATh MPABHUIIA TOJIb30BAHUS
XUMHUYECKON

MOCYIOH 1 JIAOOPaTOPHBIM 00OPYJOBaHUEM, A TAKXKE TPABUIIA
oOparlieHus ¢ BEIeCcTBaMU

B COOTBETCTBUH C HHCTPYKILHUSMHU 110 BHITTOTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB;

IIpakTnueckue u
nabopaTopHbIe pabOThI

c(OpMHUPOBAHHOCTh YMEHUH TUIAaHUPOBATH U BBIMOIHSTh
XUMHUYECKUU
AKCIIEPUMEHT (pa3ioKeHHEe EPOKCHIA BOJIOPO/Ia B IPUCYTCTBUU
KaTajln3aTopa,
OIPEJIEIICHUE CPEJIbl PACTBOPOB BEUIECTB C IOMOIIBIO
YHUBEPCAIBHOTO UHANKATOPA,
BIIUSIHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON
peaKkuuu, peakuuyu HOHHOTO
oOMeHa, KaueCTBEHHbIE peakluu Ha cynbdar-, kKapOoHaT- U
XJOpUA-aHUOHBI, HA KATUOH
aMMOHUS, PEIICHNE dKCIIEPUMEHTAIBHBIX 3a1a4 I10 TEMaM
«Mertamnei» u «HemeTtamnsn)

[TpakTuyeckue paboThI

c(hOpMHUPOBAHHOCTh YMEHUHN KPUTUYECKU aHATU3UPOBATH
XUMHYECKYIO

nH(OpPMAILIHIO, TTOTYYaEMYIO U3 Pa3HBIX HCTOUHUKOB (CpeACTBa
MaccOBOH

KOMMYHHKAI, IHTEpHET U APYTUX);

YceTHBIT onpoc

c(hOpMHUPOBAHHOCTh YMEHUHN COOJI0IaTh MPaBUJIa IKOJIOTHIECKH
11eJ1ec000pa3zHOro

MOBEJICHUS B OBITY U TPYJOBOU IEATEIHHOCTH B TEISIX
COXpaHEHHUs CBOETO 37I0POBbS U

OKpY>Karoller NpUpOTHON CPEbI, 0CO3HABATH OMACHOCTh
BO3/EHCTBUS HA )KUBBIE

OpraHU3MBbI ONPEENIEHHBIX BEIIECTB, TOHUMAsi CMbICIT

VYcrHblil onpoc




mokazareis I1JIK, moscuars

Ha TIpUMepax CrocoObl YMEHBIIIECHUS U MPEIOTBPAILICHUS UX
BpPEIHOTO BO3/ICHCTBHS

Ha OpraHU3M YeJIOBEKa;
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