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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YPOBHE CpEIHETO OOIIero o0pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®exepanuu, peanu3yOMMX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHLIENITYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOM YacThl0o MX 00pa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbL, (hOPMUPOBAHUS MHPOBO33PEHHUs M OOILEH KyJIbTYphl
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o01rero 0o0pa3oBaHusl CpeCTBAMH Y4€OHOTrO MpeaMeTa «XUMHUs», COJIepKaHUE U MOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(DPUKM HAyKU XHUMHUH, €&
3HAUEHUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKkKe ¢ y4€TOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBbI CpPEeIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUI HaIlpaBJIeHa Ha pelleHue II00aTbHBIX MPoOJIeM YCTOWYMBOrO pa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNs 00pa30BaHMs B Pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAyKHU: CUCTEMa 3HAHUM MO0 HEOPraHMYECKONH XUMHUU (C BKIIOYEHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crtpykrypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeoOpraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOW XHWMHM BELIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKKe Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenuss 00 M3y4aeMbIX B KypCe€ BEIIECTBAX HAIOTCS B PAa3BUTHU — OT YTJIIEBOJOPOAOB JIO
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEUIECTBAX M XMMHUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomoniHseTcss B Kypcax 10 wum 11 kiaccoB naieMeHTaMU  COJEpXKaHUsS, HWMEIOIIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIIEI0BATENbCKUX 3a7ad. B menom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO U OPraHUYECKOTO MUPA, O0YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEUICHUH IKOJOTMYECKUX MPOOJIeM, a Takxke MmpodiieM cOepeskeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muiane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOTPaMMON IO XMMHHU TOIXOIbI K OMPEAENICHUIO COJEPKAHHS M TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOJieM, MOUCKa, aHAJIU3a U
o0paboTku uHPOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TTIO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LeJed HM3y4YeHHs MpeaMeTa HalpaBiIeHHUEM MEpPBOCTENEHHON 3HAYMMOCTH
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TakKOM MOIXOX K
ONPEIETICHUIO LIeJIeH U3YUEHUS TTPEIMETA SIBIISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

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

Hapsny ¢ atum, conepkarenbHas XapaKTEpUCTUKA LIE€JIEH U 3a7a4 U3y4eHUs MperMeTa B
porpaMMme 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH IIPUOPUTETAMU
B CHCTeMe cpeaHero ooOmiero ooOpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OPUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMTYCKHHKAa 0OMIe00pa30BaTeIbHONM  OpTraHU3aIHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TOJYYEHUs] 3HAHUW U MPUMEHECHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpU HM3YYEHHH TpeaMeTra «XHUMHS» JIOMUHUPYIOIIEE 3HaYeHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOMCKA, aHaimu3a W 00paboTku uHMOpMAIUK, HEOOXOMUMBIX JUIsi MPUOOPETEHHS OIbITa
JESTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPELy;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a y4eOHOW U HayYHO-TIOMYIIpHOU WH(DOpPMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS ACCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIMTaHHE Y OOydaromuxcsi yOeXKIEHHOCTM B TyMaHHUCTMUYECKON HaNpaBlI€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
IPUPOIONIONIL30BAHUS, TOMOJHEHNS SHEPreTHYEeCKUX PECYypcOB U COXpPAaHEHHUS MPHUPOJIHOIO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpegHero oOmero oopa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHsI
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 gac B Hepemo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus: oprannueckux coequHenuii A. M. bytieposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPATHBIC CBSI3U.

[lpencraBaenne o  wiaccudukauum  opraHudeckux  BemectB.  HomeHnknarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTrudeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psan. Meran M 3TaH — mpocTeuune
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTUIEH U NPONWIEH — NPOCTEHIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHUMHUYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonyyeHne cuHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psii. AUeTuieH —
IPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOYHUKU YIieBOIOpOJOB. [IpuposaHblii ra3 U nmonyTHble HE(PTSHBIE ra3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(hTH, UX PUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIYyKThI €ro NepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojuiekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMUYECTBa
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHL. METaHON W 3TaHON: CTpoeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJaMHU, TOPEHHE),




npruMeHeHne. BoopoiHbie CBA3M MEX1y MOJIEKYJIaMU CUpTOB. JlefiCTBHE METaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peaKkus Ha
MHOIOaTOMHbIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuuepuHa u
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (pEaKIMy OKHUCIIEHUS W BOCCTAaHOBJICHUS, KAayECTBEHHBIC PEAKIUH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
stepudukanmuu), MoiyueHue u mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus sxxupo. [Ipumenenue xupoB. buonornyeckas posib KUPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMmMuadyHbIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmamia U LEeUTI0I03BL.
Ou3nyuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAS PEAKIIUS C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpaIlCHH: MpOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHoja okcuiaoMm wmeau(ll)), MHOroaroMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HOJOM), TPOBEACHHE MPAKTUYECKOW padOTHI: CBOWCTBA pacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKae OpraHuIecKue COSTUHEHHMS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHAs U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OCITKOB IPH HarpeBaHHUH, I[BETHHIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTETECHb IOJIMMEPU3AlNH, CpenHss MOoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



OKCIEpUMEHTAIbHbIE METOAbl U3YUYEHUS! BEIIECTB M UX MPEBPALLECHUN: 03HAKOMIIEHUE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS. 4Yepe3 HMCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBIC TOHSTHS: SIBIICHHUE, HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHus, aHajiu3, CHUHTE3, KiIaccupuKaluusa, TM[EePUOJUYHOCTh, HAOIIOJEHNUEe, HW3MEpEHHe,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUINBO, PECYPCHI.

TexHonOrus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHATIHLHOTO MUTAHMSI, MOIOIIIUE CPECTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE TIpenapaTsl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUuecKrue ypOBHH, IMOJYPOBHU. ATOMHBIC opOuTany, S-, p-, d- anemMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
0 TPpyNIaM U Neprojam. 3HaueHrue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BonopoaHast cBsa3b. BaleHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOTO CTPOCHMSI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHe O AMCHEPCHBIX cucTeMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKAUX K Pa3IndHbIM
KJIACCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBpALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CxopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iWyHbIX (pakTopoB. OOpaTHUMblE pPEaKIHH.
XuMnueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jlelllarense.



DnekrponuTnueckas auccoruanus. CuibHble u ciaadble 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIECTB: KUCIAs, HEUTpaJIbHAs, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALMS
tabnun «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJielel KPHUCTAJUIMUECKUX pPelEToK, HaOJIIACHHEe M ONUCAaHUE JIEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
OIpENIETICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBI YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnbie 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J10JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemeranmnbl. Ilomoxkenue HemetauioB B Ilepuonuueckoid cuUCTEME XHMHUYECKHX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dus3nueckue CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Mertamisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XuMUYECKUX 3JIEMEHTOB J1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOImue
buznueckue cBoiictBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HaMpsHKECHUH
METaJlIOB.

XUMHYECKHE CBOWCTBA BAKHEHUINIMX METAIOB (HATPWH, KaJWid, KajabIlMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUIN: H3YYCHUE
KOJUIeKIIMU «MeTalibl U CIJIaBbl», OOPa3I[OB HEMETAJUIOB, pPEIIeHHE SKCIEePUMEHTATBHBIX
3a7a4, HaOIIOJIeHWEe W  OINKUCAaHME JICMOHCTPALIMOHHBIX H  JIAOOPATOPHBIX  OIBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO WM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB, pacd€Thl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOW U MUIEBON 0€30MacHOCTH,
pa3BUTUU MeauLMHBL. [loHSATHE O HaydyHBIX METOJAaxX IO3HAHUS BEHIECTB M XHWMHUUYECKHX
peaKunii.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MATEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMHKa, MaTepHaJIbl ISl DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpAIbHbIC yI0OpEHUS.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOTO UCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3zanius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIIecTBIsCTCS Yepe3 MCIOIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSTHH,



TaK M MOHSTHH, SBISIIOUUXCS CUCTEMHBIMH JJIs1 OTACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

Ousnka: Marepusi, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTEBHBIX MaTepuaios, CEJIbCKOXO035IHCTBEHHOE MPOU3BOJICTBO, nUIeBas
MPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPeAHEro 00IIero 00pa30BaHus SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HAHHE O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW ¥ HCTOPHUYECKUX TPATUINN 0a30BOM HAYKH XHMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
[EHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH IEITOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS OSKOJIOTMYECKOH KYIBTYphl M CIOCOOHOCTH CTaBUTHh IENU U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U HJ€alaMH  POCCHICKOTO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU TOBEACHUS,
CIIOCOOCTBYIOLMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPAaB U 00S3aHHOCTEH, YBAXKECHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JAaHUU YUCOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUuX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;

YBa)XEHHUSI K TMPOIIECCY TBOPUECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHDXKCHHUS HAYKU €CTh pPe3yJbTaT JJIMTEIbHBIX HAOII0JICHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca M TI03HABaTEeJIbHBIX MOTHMBOB B IIOJIYyUEHHHM M TMOCIEIYIOIIEM aHau3e
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PELICHMs, OPHEHTUPYSICh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI H
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IIOCTYNKM CBOMX TOBAapuIlEH C NO3MLMH
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTEH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

COOUIO/IEHHsI TIpaBUII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIIHOCTH;

NOHMMAHUS LEHHOCTH MPaBW HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJICHUS alKOToJIs,
HapKOTHKOB, KypeHHUsI);

5) TpyaoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JeSITEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B pEIICHUH MPAKTUYECKUX 3a/ad COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEepeca K MPaKTUYECKOMY HM3Y4EeHHIO Mpo(deccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOM 1eATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccun U pealn3aluy COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH MCIIONb30BAHUS JOCTHKEHUN XUMUU Uil PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOTO HENPUATHS JNEHUCTBUM, MPUHOCAIIMX BpEJ] OKpYXKaroUlell MpUpOAHON cpene,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYpBI, OIBITA
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HAaNpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PalMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI U 4YeJIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, pEHIEHUH II100aTbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHMIIMHBL,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHUS ie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIUXCS TaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX cdepax npodeccunoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MexXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUe);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ MCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCUIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHblE YyueOHbIE AEUCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJjiajieHNe YHUBEPCAJIbLHBIMH Y4€OHBIMH MO3HABATEIbHBIMH JAeHCTBUSIMH:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATENILHO (POPMYNIUPOBaTh M aKTYaIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTNpENEeNATh IENN JACATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIBHOCTH C MIOCTABJICHHBIMH LIEIISIMU;

HCIIOJIB30BaTh NpHU OCBOCHUU 3HAHUI HpI/IéMI)I JIOTUYCCKOI'0O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIBH30BATh
COOTBCTCTBYIOIINEC MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'IeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTCPUH LIS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (MHAYKTHUBHbBIC, JCIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUMS B pacCMaTPUBAEMBIX SIBIEHUSX, (HOPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATHE B IIPOUECCCEC MO3HAHHA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOW PEAKIUH — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/1ay, MPUMEHSITh HAa3BaHHBIC MOJICIBbHBIC MPEICTABICHUS
JJI BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHU;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJCIAaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
MPaKTUYECKUX 3aJ1a4, MPUMEHEHUIO PA3IMYHBIX METOJIOB [TO3HAHMUSL.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX wuHopManuu (HAYIHO-TIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
AHAIM3UPOBATh HWH(MOPMAIIMIO PA3IUYHBIX BUIAOB W (HOpPM TIPEICTABIICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3aMpOChl U MPUMEHATh PA3JIUYHBIE METOABl TMPU IOUCKE M OTOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

npuoOpeTaTh OMBIT UCIMOJIb30BAaHUS WH(DPOPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATH ONTUMAIBHYIO (DOpPMY MPEICTaBICHHUS HHPOPMAITUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAy4yHbIH $A3BIK B KayeCTBE CpeACTBa INpu paboTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OBjaseHue YHHBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJAae€MOW TEMBI B XO/I€ JUAJIOTa W/WUIH JTUCKYCCHH,
BBICKA3bIBaTh HJieU, (HOPMYIHPOBATH CBOU MPEIJIOKEHUS OTHOCUTEITHHO BBIMOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOTO MpoeKkTa M (OPMYIHUPOBATh BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIINI B X0J1€ 00CYKICHHSI 1 OOMEHa MHEHUSIMH.

OByaieHUe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMHU JAeHCTBHAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ 1eNu U 3a/ladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
MpeiaraeMblil alrOPUTM JCHCTBUN TPU BBHITIOJHEHUN yUE€OHBIX M MCCIIEIOBATENbCKUX 3ajad,
BbIOUMpaTh Hanbomee F(h(HEeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yYETOM MOTyYeHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaAKITUIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBbHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)KaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
Hay4YHOIl KapTHHBI MHUpa, POJIM XUMHUHM B TO3HAHUM SIBIEHUH HPUPOIBI, B (POPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHAs Macca, MOJAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COSMHEHUS ); TEOPUU U 3aKOHBI (TEOpPHs CTPOSHHSI OPraHMYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI $3bIK XUMHM; MHPOBO33PEHYECKHE 3HAHUSA, JISKAIIME B OCHOBE NOHMMAaHUS
NPUYHMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOTHUECKUE CBEICHHUS O CBOICTBAX,
COCTaBe, MOJyYEeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
U TIPAKTHYECKON JESITETHHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTb YMEHUI BBISABIIATH XapaKT€pPHbIC IPU3HAKK MTOHATUH, yCTaHABIMUBATbH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MIOHATHS [P ONIMCAHUH COCTaBa, CTPOCHHS U
IPEBpALCHUI OPraHNYECKUX COeITMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO0 CHMBOJHKY JUJISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMHYECKHX PEaKIMi, N3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKHX BEIISCTB
JUIS WITKOCTPALMU UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh MPUHAIICKHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB II0 HX COCTaBYy M CTPOCHHIO K OIpeNeN€HHOMY KIJacCy/Tpylnne COoeIuHEHUH
(YraeBoopoabl, KHCIOPOJI W a30TCOJACPXKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
NPUBOJINTh TPHUBHAJbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOIMJICH,
alleTUIeH, STWIEHIJMKOIb, TIHMLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TIIOKO03a, (PPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUABI XUMHYECKOW CBSI3M B OPraHHMYECKUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUYECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENEH PA3IMIHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyraaueH-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUICPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KUCJIOTBI, TJIOKO3a, KpaxMmal, LeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETHYECKYIO CBSI3b MEKAY HHUMH yPaBHEHHUSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIEBOJOPOJHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUUCICHHUS 110 XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIIMH O W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MIPOAYKTOB PEAKIIUN);



c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHH IIPH HM3YyYEHUU BEUIECTB M XUMUYECKUX SBJICHUUN
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBHiia MOJIb30BAaHUA XUMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XWMHUYECKUN SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 00OpYIOBaHHUEM, IPEICTABIATh PE3yJIbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypPaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(dbopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XMUMHMYECKYIO HH(POPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled MPUPOJHOM Cpenbl, 0CO3HaBaTh ONACHOCTb BO3ACHCTBMS HA >KMBBIE OPTaHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUId O0YYarolUXCs C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMM 37J0POBbS: YMEHHE NPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

JUId  CclenbIX U cAa0OBUIAMIMX OOyYaroIMXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy 00o3HaueHui JI. bpaiins ans 3anucu XuMuyeckux Gopmya.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasi  pelIéTka, TUIMbl XUMHYECKUX  pEaKlHil, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconManuu, nepuoandeckuit 3akon [[. WM. MeHneneeBa, 3akoH
COXpAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLEHUS DHEPrUU MPU XUMUUYECKHUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CHMBOHH‘I@CKI/Iﬁ SI3BIK XHUMUH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEeHUU U O€30IMaCHOM HCIOJIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEILHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKHU MMOHSATHH, YCTAHABIUBATH
UX B3aUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMHCAHUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKUX BemlecTB (yrapHblii Tras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOrO COCTaBa, BUJl XMMHUECKOH CBSI3U (KOBaJCHTHAs, MOHHAs,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPraHUYECKUX BEILIECTB
0 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CMBICH Iepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKuX 3nemeHToB /1. U.
MeHneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 1o nepuoAam u rpynnam [lepuoandeckoil cucremMbl XUMUYECKUX 31emMeHToB [[. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKMMH BEIECTBAMU C IIOMOILIBI YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMM, YIaCTUIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IUYHbIX THUIIOB, MOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkLUMi MOHHOTO OOMEHa, YUMThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKLUH, MOJITBEPHKAAIOLINE KadeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (npunuun Jlelllarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke chOPMHUPOBAHHOCTh
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI IPOBOAUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B MPU XHUMHUYECKHUX
peaKIMax, Macchl BellecTBAa WM 00bEMaA ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUH BELIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MaCChl BEILIECTB, IPEBPAILEHUS U COXPAHEHHSI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
1a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOpPALEHHUs C BEIIECTBAMHU B COOTBETCTBUHM C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTE YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEaKlUH, PeaKIMd HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMH Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3amad mo teMaMm «Mertamisl» U «Hemeramnasl») B COOTBETCTBUM C NPAaBUIAMU TEXHHUKH
0€30I1aCHOCTH NP 0OpaIlleHUH C BELIECTBAMU U JIAOOPATOPHBIM 000PYJOBAHUEM, NIPE/ICTABIIATh
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupoBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(POPMALHIO,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
JAPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH [EATENHPHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karollel MPUPOJHOM Cpelbl, OCO3HABAaTh OMACHOCTh BO3JEHCTBHS Ha YKUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMasi cMbIci mokasatens [1/IK, moscHiaTh Ha mpuMmepax crocoObl
YMEHBUICHUS U NPEeIOTBPAILEHHs UX BPEAHOI0 BO3/ICHCTBHS HA OPTraHU3M YeJIOBEKa;

JUI OOYYarOIIMXCs ¢ OrpAaHMYCHHBIMH BO3MOXHOCTSIMH 3J0POBBS: YMEHHE NPHUMEHSATH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbeHO-

TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiing miis 3anucu XuMu4eckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBouYacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/n  TeMIpPOrpamMmbl Bcero Koutpoabsnublepaborsl  I[IpakTnueckuepadoTsl

o0pa3oBaTebHbIEPECYPChI

Pa3znen 1.Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM

IIpenmer opraHn4YeCKO XUMUH.
bu6mmoreka [IOK

1.1 T
€OpHsI CTPOCHUS OPTaHUIECKUX 3 0 0 httos://myschool.edu.ru/

coenunenuit A. M. byrneposa

Hroronopaszneny 3

Pasznen 2.YriaeBoaopoanbl

IIpenenbHbICYTIEBOAOPOIBI — bubnnoreka [JOK
2.1 2 0 0
aJIKaHBI https://myschool.edu.ru/
HenpenenbHbie yriaeBogopoabl: bubnnoreka [JOK
2.2 6 0 1
aJIKeHBI, aJIKaJUCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 A 2 0 0
POMATIHCCKICYTICBOROPORT https://myschool.edu.ru/
54 IIpupoaHbIE HCTOYHUKH 3 1 0 bubnnorexka [JOK
' YTJIEBOAOPOAOB U UX MepepadoTka https://myschool.edu.ru/
Hroronopasznery 13
Pasnen 3.KuciiopoacoaepxamueopranuyecKkuecoeIMHeHus
bu6mmorexa [IOK
1 . O
3 Crpret. beron 3 0 0 https://myschool.edu.ru/
Anpneruasl. Kap6oHOBBIE

3.2

bu6mmoreka [IOK

KUCJIOTHI. CIIOXKHBIE d(PHUPBI https://myschool.edu.ru/



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

bubmuorexa [JOK

3.3 VriaeBoasl 3 1 0 https://myschool.edu.ru/

Hroromnopazaeny 13

Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

4.1

AwmuHBL. AMUHOKACIOTEL. beiku 3 0 0 Bubmorexa ITOK

https://myschool.edu.ru/

Hroromnopazaeny 3

Pa3nen S5.BpicokoOMOJIEKY IsIPHbIECOeIMHEHUSA

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

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 0 1

Hroromnopazaeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 3



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

11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

Ne HaumeHoBaHuepas3aejioB U
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl

Pa3zgen 1.TeopeTnyecKkneoCHOBLIXMMHUM

CrtpoeHue aTOMOB.

[Tepuoanueckuii 3aKOH U
bu6mmorexa [IOK

1.1 I1
cprosacciad cuctema 3 0 0 https://myschool.edu.ru/

XUMHYECKHUX 31eMeHTOB /JI. .

Menneneesa
CrpoeHueseniecTna. bubnnoreka [JOK
1.2 4 0 0
MHoroo06pa3ueBenecTs https://myschool.edu.ru/
bubmuorexa [JOK
13 XHUMITECKHCPEAKIIH 6 1 1 https://myschool.edu.ru/
bu6mmorexa [IOK
Hroronopaszeny 13 https://myschool.edu.ru/
Pa3nen 2.Heopranuueckasixumusi
2.1 Mertabl 6 0 1 bubmorexa HOK
https://myschool.edu.ru/
2.2 Hemeramnsr 9 1 1 bubmorexa [IOK
https://myschool.edu.ru/
CBs13b HEOPraHUYECKUX U bubnuoreka [IOK
2.3 2 0 0
OPTaHWYECKHUX BEIIECTB https://myschool.edu.ru/
Uroronopazneny 17 bubmorexa [IOK

https://myschool.edu.ru/

Pa3zgen 3.XuMuA M KU3HD

3.1 XWUMUS U )KU3Hb 4 0 0 bu6mmorexa [IOK



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

https://myschool.edu.ru/

Hroronopazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



https://myschool.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoimnuecTBovacos
Jarauzyu JIeKTPOHHBbIeNU(PPOBBICOOPA3OBATEII
Temaypoka Bce  Konrtpoabnbiep  IIpakTudeckuep
n/ eHUA bHbIEPECYpPChI
u ro a00ThbI a00ThbI
[IpenMer oprannyeckoit
XUMHH, € 1 0 0 bubmuoreka [JOK
BO3HUKHOBEHHE, Pa3BUTHE https://myschool.edu.ru/
Y 3HAUYCHUE
Teopus crpoeHus
OpraHUYECKUX BuG 10K
. nOIMOTEeKA
coenuHeHU A. M. 1 0 0
. https://myschool.edu.ru/
byrneposa, €€ OCHOBHBIE
TTOJIOKEHUS
IIpencrasnenue o
KJ1acCU(pUKaUN
OpTaHUYECKHUX BEIIECTB.
bu6mmoreka [JOK
Homenkmnatypa 1 0 0
https://myschool.edu.ru/
(cucremaTnueckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEIECTB
AJKaHBI: COCTaB U
bu6mmoreka [JOK
CTpOCHHUE, 1 0 0
. https://myschool.edu.ru/
TOMOJIOTUYECKHH PSJT
MeraH u 3TaH —
N bubmuoreka [JOK
npocreuime 1 0 0

MpEaACTAaBUTEIN AJIKAHOB

https://myschool.edu.ru/
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AJIKEHBI: COCTaB U

bubmuoreka [JOK

6
CTpOEHHUE, CBOMCTBA https://myschool.edu.ru/
OTUJIEH U IPOIUIIEH —

y e bu6mmoreka [JOK

p https://myschool.edu.ru/
MIPEICTABUTENH AJIKEHOB
[TpakTrueckas padora No
8 1. «[lonydyeHue sTUICHA U bubmorexa LHOK
’ v . https://myschool.edu.ru/
M3Y4YEHUE €TI0 CBOMUCTBY»
Anxanuensl. byraguen-
1,3 u metunOyraauen-1,3.
9 Honviere bubnnoreka [JOK
i https://myschool.edu.ru/
CUHTETHUYECKOTO KayuyKa
U PE3UHBI
AJIKUHBI: COCTaB U
O0COOCHHOCTH CTPOCHUS,

10 TOMOJIOTHUECKUH PSIA. bu6nuorexa [IOK
Anerninen — https://myschool.edu.ru/
IIPOCTEUIINUTIPEICTABUTE
JTHAJTKUHOB
Beruncnenus no

11 ABHEHHMIO XUMUYECKOMN bubmmorexa [IOK
P https://myschool.edu.ru/
peakiuu

12 ApeHbl: 6€H30J U TOITYOJI. bubnnorexa [JOK
TOKCUYHOCTH apEHOB https://myschool.edu.ru/
I'enernueckas cBs3b

13 YTJIEBOJOPOOB, bubnnoreka [JOK

MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJ1accam

https://myschool.edu.ru/
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[IpupoaHbIE HCTOUHUKHU
YIJII€BOIOPOAOB:
IIPUPOJHBIN ra3 u

bubmuoreka [JOK

14
MONyTHHIC HEDTIHBIC https://myschool.edu.ru/
ras3bl, He()Th U MPOAYKTHI
e€ mepepaboTKu
[TpupoaHbIe HCTOUHUKH
YIJI€BOIOPOOB:

15 MPUPOAHBIN a3 u bubnunoreka [JOK
MOMYTHBIC HEPTSIHBIC https://myschool.edu.ru/
ra3bl, He()Th U TPOTYKTHI
e€ mepepaboTKu

16 KonTponbnas pabota no bubmmoreka [JOK
paszaeny «YTiIeBOAOPOAbI» https://myschool.edu.ru/
[Ipenenbubie

17 OJIHOATOMHBIE CITUPTHI: bubmmoreka [JOK
METAHOJI U 3TAHOIL. https://myschool.edu.ru/
Bonopoanasicssasb
MHOroaroMHbIE CIIUPTHI:

bu6mmoreka [IOK
18 STUJICHTJIUKOJIb 1
https://myschool.edu.ru/
TJIALICPUH
DeHOo: CTpoEeHUE

19 MOJIEKYJIbI, PU3NYECKUE U bu6nuorexa [IOK
XMMHYCSCKHE CBOMCTBA, https://myschool.edu.ru/
MIPUMCHEHUE
AJbeTHIBI:

20 (opMaTBIErn 1 bubnuorexa [IOK

P ACTHA https://myschool.edu.ru/
arnetanpaerun. AneTod

21 OJIHOOCHOBHBIE bubmuoreka [JOK
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npeaenbHble KapOOHOBBIE
KUCIIOTBI: MypaBbUHAS U
yKCYCHast

https://myschool.edu.ru/

[IpakTuyeckas pabora Ne

bubmuorexa [JOK

22 2. «CBolicTBa pacTBopa
. P P https://myschool.edu.ru/
YKCYCHOU KHCIOTBI»
CreapuHoBas 1

93 OJICMHOBAsI KUCJIOThI, KaK bubmuorexa [JOK
MPEACTABUTENN BBICIINX https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT
Mpbl1a KaK COJIH BBICIIUX

bubmuoreka [JOK
24 KapOOHOBBIX KHUCIIOT, UX
. https://myschool.edu.ru/
MOIOIIICE ICHCTBHE
CnoxxHbIe (DUPHI KaK
MIPOM3BOTHBIC
bubmuoreka [JOK
25 KapOOHOBBIX KUCIIOT.
https://myschool.edu.ru/
['upoan3cnoKHBIXIPUPO
B
Kupsl: runponus,

26 MIPUMEHEHUE, bu6mmoreka [JOK
Ouonoruveckas poib https://myschool.edu.ru/
KUPOB
VYrieBodsl: COCTaB,

KJ1accuuKarms.
(vb bubmuorexa [JOK
27 Baxneiimme
https://myschool.edu.ru/
MPEJICTAaBUTENHN: TIIF0KO03a,
bpykTo3a, caxaposa
78 Kpaxwmai u nemnntonosa bubnuoreka [JOK

KaK IMPUpPOJAHBIC

https://myschool.edu.ru/
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IIOJIMMEPBI

29

KonTponbnas pabota no
pasneny
«Kucnopoaconepxaune
OpPraHUuYECKHUe
COCIUHEHHUS»

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

30

31

32

33

34

AMMHBI: METHJIAMHH U
AHUJIMH

AMUHOKHCIIOTBI KaK
amdoTepHbIe
OpraHuvecKue
COCIIMHEHUS, UX

OHMOJIOTUYECKOE 3HAUECHIE.

IlenTn bl

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

OCHOBHBIE TTOHATHS
XAMHHU
BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHUI

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYIISIPHBIX
COCIUHECHMI.
[MnacTmacchl, KayqykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

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

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

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

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

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

Ne

n/

Temaypoxka

XHUMHYECKUH HIIEMEHT.
ATOM. DJIEKTPOHHAS
KOH(HUTypamus aTOMOB

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XAMHYECKHX dJIeMEHTOB /I,
H. MenpaeneeBa, UX CBS3b C
COBPEMEHHOU TEOpUEN
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB
XUMHUUYECKHX JIEMEHTOB U
UX COECIMHEHMH 110
rpynmnaM U nepuojam.
3HaueHue NepruoInYecKoro
3aKOHA U CUCTEMBbI
XUMHUYECKHX 3JIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUH HAYKH

KoanuecTBo4acoB

Bce  KonTpoJbHbIEp
ro a00ThbI

IIpakTHyeckue
padoThI

Harauzyu
eHUA

JJeKTPOHHBbIeNU(pPOBBICOOpPa3OBaTE
JIbHbIepecypchl

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

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

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

CtpoeHue BelecTna.
XnMuyeckasl CBA3b, €€
BU/JIBI; MEXAHU3MBI
o0pa3oBaHMs KOBAJIEHTHOM

bu6mmoreka [{JOK
https://myschool.edu.ru/
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cBs13u. BonopoaHascBsasb

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTD.
CreneHb OKUCIICHHUS.
BemectBa MoeKyIsspHOTO
Y HEMOJIEKYIIIPHOTO
CTpOCHHS

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

[TonsTHE O IMCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUJTOUJIHBIE PACTBOPBI.
MaccoBas 101 BEIlecTBa B
pacTBope

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

Knaccudukanus u
HOMEHKJIaTypa
HeOpFaHquCKHX
coequHeHn. ['eHeTHUYCCKAS
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3TUYHBIX
KJ1acCOB

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

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYEeCKOU U
OPraHUYeCKON XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAHEHUS U
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

CKkopocTb peakiui.

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

bu6nmnoreka [JOK
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OOparuMeble peakuuu.
XHUMHUECKOe paBHOBECHE

https://myschool.edu.ru/

10

[TpakTuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

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

11

DNEeKTPOIMTHYECKAS
mucconuanud. Ilorarue o
BOJIOPOJTHOM ITOKa3arese
(pH) pactBopa.
PeaknunnonnorooomMena.
[M'uaponu3opraHnyecKux u
HEOPraHUYECKUXBEIIECCTB

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

12

OKHCIUTEIBHO-
BOCCTaHOBUTEJILHBIE
peakuuu. [lonstue 06
ANEKTPOJIU3E PACIIIaBOB U
pacTBOpPOB CONEH

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

13

KonTponbHas padota no
pazaeny «Teopernueckue
OCHOBBI XUMHHN)»

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

14

MerTamisl, UX ITOJIOKEHHE B
[Iepnonnueckoii cucreme
XUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB.
Oo6muedr3nuecKuecBoiuCTB
aMeTasIoB

bu6mmorexa [JOK
https://myschool.edu.ru/
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CrtaBel METAJLIOB.

. bubnmoreka [JOK
15 DIEeKTPOXUMHUYCCKUN P
. https://myschool.edu.ru/
HaIpsDKEHUH METaJlIOB
XHUMHUYECKHE CBOMCTBA
BaXKHEHIIIUX METaJIOB
. . . bubmmoreka [JOK
16 (HaTpuii, Kanuii, KaJIbLHM,
. 3 https://myschool.edu.ru/
MarHui, aJJlOMAHAN) U UX
COETUHEHUN
XUMUYECKHE CBOMCTBA
bubmuoreka [JOK
17 Xpoma, MEIU U UX
3 https://myschool.edu.ru/
COCIMHEHUI
XHMUYECKUE CBOMCTBA
bubmuoreka [JOK
18 LIMHKA, jKejie3a U UX
N https://myschool.edu.ru/
COCIMHEHUI
[TpakTuueckas padora Ne 2.

19 "Pemenue bu6mmoreka [JOK
JKCIIEPUMEHTAJIBHBIX 33124 https://myschool.edu.ru/
mo Teme «MeTajab»"

HemeTamnel, UX moI0KeHUE
B [Iepuoandeckoii cucreme

20 XAMHUYECKHUX dJIeMEHTOB /I, bu6mmoreka [JOK
. MenneneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS
aTOMOB
du3znueckue CBOMCTBA
HEMETAIJIOB. AJIOTPOTHS

bubmuorexa [JOK
21 HEMETaJIOB (Ha IIpUMepe

KHCJIOpo/a, cepbl, hocdopa
U yTIeposa)

https://myschool.edu.ru/
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XUMHNYECKUE CBOUCTBA

bubmuoreka [JOK
22 raJIOTEHOB, CEPhI U UX
. https://myschool.edu.ru/
CcOeIMHEHU I
XHUMHYECKHE CBOMCTBA
23 a3oTa, hocodpa u ux bubmmorexa [IOK
’ . p https://myschool.edu.ru/
COeIMHEHUH
XUMU4YeCcKHe CBOMCTBA
24 JIEPOIA, KPEMHUSA U UX bubmmorexa [IOK
yriepoaa, vp https://myschool.edu.ru/
COeIMHEHN
[IpuMeHeHne BaKHEHIIINX
bubmuoreka [JOK
25 HEMETAJIOB U UX
B https://myschool.edu.ru/
coeIMHEHU I
O0600111eH1E U
CHCTEMAaTH3alHs 3HAHUI
noreMe «HeMeTamin».
bubmuoreka [JOK
26 Brrancnenus no
https://myschool.edu.ru/
yYpaBHEHUSM XUMHUYECKUX
peakuuii u
TEPMOXUMHUYCCKHE PACUETHI
ITpakTruyeckas pabora Ne 3.
97 «Pemenue bu6mmoreka [JOK
SKCIEPUMEHTAIBHBIX 33724 https://myschool.edu.ru/
o teMme "HemeTamisr"y
KonTponpHas pabota mo
bu6mmorexa [IOK
28 TeMaM «MeTtanabs»y U
https://myschool.edu.ru/
«Hemeramieny
Heoprannueckue n
bu6mmorekxa [{OK
29 OpraHUYEeCKUE KUCIIOTHI.

HeOpFaHI/I‘-ICCKI/IC n

https://myschool.edu.ru/
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OpraHn4€CKUC OCHOBAHHUA

30

AmdoTtepHbIe
HEOPraHUYeCKHUe U
OPraHNYeCKHUE COCITUHEHUS.
I'eneTtnueckas CBA3b
HEOPraHUYeCKUX U
OpraHUYECKUX BEIIECTB

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

31

Ponp xumuu B
obecneueHUH
JKOJIOTHYCCKOM,
SHEPreTUYECKON U
MHIIEBON OE30ITaCHOCTH,
Pa3BUTHH METULIMHBI

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

32

[Ipencrasnenus: 06 0OmUX
HAayYYHBIX IpUHOUIIAX
IMPOMBIIIJICHHOI'O
MOJTyYeHUs BaKHEUIITUX
BEIIECTB

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

33

34

Yenosek B MUpeE BEUIECTB U
MaTepuajoB

Xumus u
3/10pOBbEYENIOBEKA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

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

bu6mmoreka [JOK
https://myschool.edu.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 10 knace/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Xumus, 11 xmace/ I'a6puensa O.C., OOmIecTBO ¢ OrpaHuueHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akiinonepuoe obiectBo «M3aaTenbcTBO

((HpOCBGHIGHI/IG»

Ta6J'II/II_[I)IZ HepnozmquKa;I CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB I[ . MGHI[GJIGGBa,

Ta6J'II/II_[a PaCcTBOPUMOCTH, BHGKTpOXHMI/I‘-IGCKI/Iﬁ PO HAIIPSAKCHUA MCTAJIJIIOB

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Brenure 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Metoanueckoe mocooue —
6a30BbIil ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMus B TeCTax, 3a1adyax,
ynpaxHenusx. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensH, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposibHbIE ¥ poBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, ['.I".JIpicoBa, A.I".BBeaenckas «Xumus 11 kmacc:
Hacronpnas kaura mms yaurens». Yacts 1 — M.: Jlpoda, 2019 ron.

5. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 kmacc:



Hacromnpras kaura mist yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu o XuMuu u
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoa «Xumus 11 kaacc moypodHsle TUIaHbI 110 YYEOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Bonrorpag» Yuurtens 2018roxa.

8. M.A.Pa6oBa, Y.}HO.Hesckas, P.B.JInnko «Tectel mo xumuu 11 kmacey, - M.
Dx3amen, 2019r.

9.9. O.C.I'abpuensH, N.I'.octpoymMoB «XUMHUYECKU IKCTIEPUMEHT B 1iKoJie 11

Kiace»; - M.: Ipoga. — 2019 rox.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

Beenure Beeauremanusichttp://www.chemnet.ru I'azera « Xumus» u cait mist
yuutens «5 uay Ha ypoK XUMUK»

http://him.1september.ru Equnas xomrekuus LIOP: TIpeameTHas KouteKus
«XuMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC
skcriepuMenThl: xumus. Komneknust Poccuiickoro o6meo0pa3oBaTeIsHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://wwwalhimik.ru Beepoccuiickas oimMIinaja mKkoJIbHUKOB 10 XUMHUHN



http://chem.rusolymp.ru Opraamueckast Xumusi: 3JI€KTPOHHBIA y4eOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: JICKTPOHHBIN YU4COHUK
http://wwwhemi.nsu.ru OTKpbITHIH KOJUIeIK: XUMHUS
http://www.chemistry.ru JluctaHpoHHas OJIMMITHAIA IO XUMHH:

TEJIEKOMMYHHUKALIMOHHBIN 00pa30BaTEIbHbIA IPOEKT






