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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eAepabHOW 00pa3oBaTENbHOM MPOrpaMMBbl CPEIHETO
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 MPOrPaMMbl, U OCHOBHBIX MOJIOKEeHUI «CTpareruun pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[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 COCTABMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJrOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHucTeMe XHMUYECKOro o0pa3oBaHHA. OJTU LEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00Y4aIOIUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH ydueOHOro mpeaMera «XUMHUS», COJAEp)KaHUE U IOCTPOCHUE
KOTOPOI'O ONpEZeNeHbl B MporpaMMme IO XHMHUHM € Y4€TOM CHEUM(DPUKM HAyKU XHUMHUH, €&
3HAUEHUs B MO3HAHUU MPUPOIBI U B MAaTEpUAIbHON KU3HU OOIECTBA, & TAKXKE ¢ Y4ETOM O0LIUX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUBUJIN3AlMH, B CO3/IaHUH HOBOM 0a3bl MaTepualbHOM KyabTypbl. OHa BHOCUT CBOHM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE IOHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPY’KAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

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 TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKoM Oe30macHOCTH U
OXpaHbl 3/I0POBBSI.

B coorBercTBUM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro oOmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKkast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUHN MO0 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa conmepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeoOpraHuyecKkas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWHM Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX M 3JEKTPOHHBIX IMPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHWs TEepBOHAYATHHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIINEro oOpa3oBaHWs TEOPETUYECKHA MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUYECKUX U METOJOJIOTMYECKUX TMO3HIIMIA,
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 PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, paCKphIBalOT €€ poJib B TO3HABATEIBbHON U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHHH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muane pemieHus 3amad  BOCIIHMTAHUWS, Pa3BUTHS W COIMAIM3AIMUA  O0yYaronIuXcs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJABI K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUCHHE /IS PA3IMYHBIX BUOB JCSITEIBHOCTH: PEIICHUs MPoOJieM, MOUCKa, aHAIN3a U
o0paboTku uHPOpMAIMK, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
MCCIIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TP  ONPEIACICHUH  COJEpPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHMs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOW JIeATENbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6a3oBoM ypoBHe (10 —11 kJ1.) sBASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK Ba)KHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHIaMeHTAlIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

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 MPUPO/JIC, B MPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

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

Hapsny ¢ atum, copepkarenbHas XapaKTepUCTUKA LIE€JIEH U 3a7a4 U3y4eHHUs MpeiMeTa B
porpaMMme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeME cpenHero obmiero odOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi OO0ydyeHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHUSMH aKTUBHOTO TIOJYYCHUs] 3HAHUM M MPUMEHEHHUS WX B PEaTbHOM KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TpH H3ydeHMHM TpenMera «XUMHUS» JOMUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE HHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3NIUYHBIX BUJOB JEATEIBHOCTH: PEIICHUs MpodieMm,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIUU, HEOOXOTUMBIX ISl MPUOOpPETEHHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIMI IKOJIOTHYECKOH 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpraHU3M YE€JIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(OpMALIUA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMupOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeXKIEHHOCTHM B TyMaHHUCTHMUYECKON HaNpaBlIE€HHOCTU
XUMUHM, ©€ BaXHOW pONM B  pEIIEHWH TJI00ANbHBIX  MPOOJeM  palloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpcOB M COXpPaHEHUs MPHUPOJHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3I0POBBIO, & TAK)KE MPUOOPETEHUSI OIBITA MUCIIOJIB30BAHUS MMOTYYEHHBIX 3HAHUN ISl IPUHSITHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX UISl U3YUYEHUS XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmiero obpaszoBanusi, coctaBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer oprannveckoil XumMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAYEHUE B IOIYYEHUH
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coequHennii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omouorus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IpeJCTaBUTEIIEH KJIaCCOB OPIraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IPU HarpeBaHUHM (IUIaBJI€HUE, OOYIIIMBaHUE U TOPEHNUE).

Yraesoaopoabl

AJNKaHbBI: COCTaB M CTPOCHME, TOMOJIOTMYECKUH psan. MeraH M 3TaH — mpocTelive
NPEJCTaBUTENIN AJIKaHOB: (M3MUECKME M XHUMHYECKHE CBOWCTBa (peakiuu 3aMeuleHUs |
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuMu TI'MIPUPOBAHUS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpoeHHE, BAXKHEUIINE XUMHUYCCKHEC
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJIOTMYECKHI psii. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMH, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (U3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHii, KaTaTuTUYeCKuil), nuponus. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOYKTHI €ro nepepaboTKy.

OKCepUMEHTAJIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTb» u «Yronb», MoJenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
MCXOJHOIO BEIIECTBa WJIM NPOAYKTAa pEaKLUMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (HU3UYECKUE U
XUMHYECKHE CBOWCTBA (peakUuu ¢ aKTHUBHBIMU METajlJlaMH, T'aJIoOr€HOBOJIOPOJAaMHU, TOPEHHE),




npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIIUPTOB. JleficTBHE METaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIETOYHBIMU METANIaMH, Ka4YeCTBEHHAs peaklus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

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

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHE IS KJlacca KUCIIOT, PeaKIus
stepudukanmuu), mnoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [ 'MAPOIHN3 CIOXKHBIX 3()UPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOSHHUS MOJEKYINbI, (pU3NYECKHEe U XHUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOKEHHE TIIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTes. @pykTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmamia U LEeUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHHsI BEIIECTB U MX MPEBpaIlCHH: MpOBEACHUE,
HaOJIOZICHWE W ONHCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TPOJYKTAa PEAKIMH TI0 M3BECTHBIM Macce, O00BEMY, KOJIHYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IyMnKHA). buonormyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentumapt.

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

DKcriepUMEeHTalbHbIE METObl M3YYEHHUsS BEUIECTB M MX IpeBpalleHuil: HaOIrojeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEICHb IOJIMMEPU3AlNU, CPENHss MOJIeKyIsipHas wmacca. OCHOBHBIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHCAITHS.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
o0pa3lamMu NpUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJCHNE, H3MEPEeHUE,
HKCIEPUMEHT, MOICTPOBAHUE.

®dusznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJla, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIIEBOBI, )KUPHI, PEPMEHTHI).

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

TexHonOrHs: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIlIOHATHHOTO MUTAHUS, MOIOIIIUE CPEJICTRA,
JICKApCTBEHHBIE U KOCMETHYECKHE MPENapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMUH

XuUMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuomuueckas cucrema XUMHYECKUX »dieMeHTOB [ U
MengeneeBa. CBs3b NepUOAMYECKOTO 3akoHa M Ilepnoanyeckoil cUCTEMBl XUMHUYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuiMuyeckas). MexaHu3Mbl oOpa30BaHUsl KOBAJIEHTHOM
XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBsi3b. BaneHTHOCTD.
DneKTpOOTpULATENBHOCTh. CTeNEHb OKUCIIEHN. FIOHBI: KAaTHOHBI M AHUOHBI.

BemecTBa MOJIEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsiTHE O AMCHEPCHBIX cucTeMax. MICTUHHBIE ¥ KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1ouist
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCcKHX
BEIIECTB. ['€eHeTnueckas CBS3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKMX peakUuid B HEOPraHMYecKOW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IPEBPALICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.



CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTUMble peakluu.
Xnmuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIUE HA COCTOSHHUE XMMHYECKOTO PAaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTtnueckas aucconuanus. CuibHble M ciadble 371eKTpoiauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, IIEJIOYHAs.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUY.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB U UX IPEBpAlllEHUM: JAEMOHCTpalus
tabmun «llepuonnueckas cucrema xummdeckux snemeHtoB Jl. M. MengeneeBa», usyuyeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3jIOXKEHHE MEepOKCHAa BOAOPOJA B IPUCYTCTBUM KaTallu3aTopa,
OIIpENIEJICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOM paboThl «BiusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaumn.

Pacuérbl 110 ypaBHEHUAM XUMHYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramwioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenTtoB Jl. M. MenneneeBa u OCOOCHHOCTH CTpOSHHsI aToMOB. (DU3HMYECKHE CBOWMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUcIopoa, cepsl, hochopa u yriaepona).

XVWMHUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yriepoja U KpeMHHUs) U UX COeTMHEHUH (OKCU0B, KUCIOPOACOAEPKAILUX KUCIOT, BOJIOPOIHBIX
COEJIMHEHUN).

ITpuMeHeHne BaXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meraimos B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS HJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOuiue
¢uznueckue cBoiictBa MeTayuioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIMX METAJJIOB (HATPUM, KaJlWid, KajbI[MHd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE AKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIEeHMEe W  ONHMCAHUWE JIEMOHCTPALMOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE THUAPOKCUIA ATOMUHHUS C PACTBOPAMM KHUCIOT U IIEJNOYEH, KaueCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Uiu 00BbEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEAaKIMM BELIECTB, pacy€Thl mMacchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKILIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Posib xumMHM B 00ecrieYeHUH SKOJIOTHYECKOH, SJHEpreTUYeCKol U MUIIeBOI O€30MacHOCTH,
pa3BUTUU MenuUuHBL. [loHATHE O Hay4YHBIX MeETOJaX IMO3HAHUS BEIIECTB M XHUMHUYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLHUIAX [POMBIIIJIEHHOTO MOJy4YeHUs
BAKHEUIIUX BELICCTB.

YemoBek B MHUpE BEUIECTB M MaTEPUAIOB: BAXKHEHMIIME CTPOUTENIBHBIE MaTepHUabI,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJI0, KepaMUKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHM4YeCcKHe U MUHEpaIbHbIE yI0OpEHHUSI.

XvMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
mpaBuiia 6€30MaCHOT0 UCIIOIb30BaHMs MPenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HH.



MexrpeamMeTHbIE CBS3H.

Peanuzamust MeXNpeIMETHBIX CBS3CH MPU M3y4EeHUU OOIIEH W HEOPTraHUYECKON XUMHH B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK U MOHSTUM, SBISIOUINXCA CUCTEMHBIMU JJISi OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4YHbIH (aKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MNEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZvoaKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBa, PU3NYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTbD.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENBbHBIX MaTepuaios, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4eCKasi MPOMBIIUICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaoB, 3JIEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTUH.



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

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero ooOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HaHME O0YYaIOUIMMMCA POCCUHCKOM Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJULMN 0a30BOM HAYKHU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS OSKOJIOTHYECKOH KYIbTYphl M CIIOCOOHOCTH CTaBUTh IENU U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOIl M BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IpaXJIaHCKOr0 O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M INpPaBUIAMU MOBEICHMS,
CIOCOOCTBYIOLIMMH IIPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYaOLIUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa IMO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYy4alomMXCsl M0 pealu3aluu
MPUHSTHIX B OOILIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

MPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTHKY W apTyMEHTBI IPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMHU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJACTH TEOPHM M TNPAKTHUECKOrO MPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB,;

UHTEpeca M TI03HABaTEeJIbHBIX MOTHMBOB B IIOJIYyUEHHH M TOCIEAYIOIIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE DELICHHs, 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:

NOHMMaHMUA LEHHOCTeH 310poBOro M 0e30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
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 IMPaBWJ HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30I1acCHOI0
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-HCCIIEOBATENIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

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

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpoeccuil pa3iMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

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

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPHH OOpa30oBaHMUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K NMPUPOJE, KaK HCTOUYHUKY 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
paloHaIbHOIO IPUPOJOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYpPbI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO 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 M 4YeJIOBEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOH pPOJM B CO3JIaHMM HOBOM 0a3bl MaTepUalbHOM
KYJIbTYpbI, PEHIEHUH III00ANBHBIX MPO0JIEM YCTONYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHHU MEIHMIIMHBL,



00€CIeYeHUN YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KaXKIOTr0 YIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHHUS Jie7aTh 000CHOBaHHbIEC 3aK/IIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

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

MHTEpEeca K NO3HAHUIO U HCCIIEI0BATEIIbCKON JEATEIIBHOCTH;

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

MeranpeamMeTHble pe3yibTaTbl OCBOGHMsI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAKOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$[ O6yanOHIHXC$I MG)KIII/ICIII/IHJII/IHapHI)IG
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGIII/I(i)I/IKy METOAOB IIO3HAHUA, I/ICHOJII)?,yeMBIX B €CTCCTBCHHBIX HaYKaX (MaTepm[, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICIOBAaHNE, HAOIIOACHHE, N3MEPECHHE, SKCIICPUMEHT U JIPYTHUE);

YHHUBEpCaIbHbIC yueOHbIe JIeNCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOW T'PaMOTHOCTH |
COLIMATILHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIIUXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEKAUCIIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE MAEWCTBUS B IIO3HABATEIHHOU U
COLIMAIbHON NTPAKTHKE.

MeTtanpeaMeTHble pe3ylNbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHBIMI/I nu pCFYJIﬂTI/IBHI)IMI/I I[GﬁCTBI/IfIMH.

OBgi1aieHHe YHHUBEPCAJIBLHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY el CTBUSIMU:

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh M aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTHUKECHHUS,
COOTHOCUTH pe3y.]'IBTaTBI JACATCIIBbHOCTHU C IIOCTABJICHHBIMMU ICJIAMHU,

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTeprle HpI/ISHaKI/I HOH?[TI/Iﬁ 158 YCTaHaBJ'II/IBaTB nux B3alMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHATUS ISl OObSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/II/I JJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECTB U XUMHNYCCKHUX peaKHI/II\/’I;

YCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEKy U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYKIEHHUS (MHIYKTHUBHBIC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYUS] B PACCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTh B MPOLIECCe MO3HAHUS, UCTIONb3YeMble B XHMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeINIH, TTPe0o0Pa30BhIBATH MOJIEHHBIC MPEACTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XumMudeckas (opMmyla, ypaBHEHHE XHUMHUYECKON pEakiMu — TMpU PEIIeHuHd Y4eOHBIX
IIO3HABATCJIIbHBIX H HpaKTquCKHX 3aaa4, HpI/IMeHHTB HAa3BAHHBIC MOJICJIBHBIC Hpe)ICTaBJ'[eHI/Ifl
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEAKIIUH.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIL;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBHI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO0B [T0O3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BHJAOB M (OPM TPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMaIii, HEOOXOAUMOM JIJIs1 BBIMOJHEHUS YUeOHBIX 3a/1a4 ONPeAeaEHHOrO TUTIA;

nproOpeTaTh ONBIT HCIIOIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

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

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOW AEATENBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIAaCOBAHUS IMO3ULIUHN B X0Z€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh M MO Mepe HEO0OXOJUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JEUCTBUN NPU BBHINOJHEHUM YU4EOHBIX M MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIIAATh CAaMOKOHTPOJb CBOEH [JEATENbHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



ITpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XHUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TIO3HAHUM SIBJICHUN NPHPOIBI, B (HOPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM i
pellIeHUs] NIPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
HNOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJb, MOJSpPHas Macca, MOJIIpHBIH 00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHHA P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpKAIUE COSIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OpraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIe)KAllUe B OCHOBE ITOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, OJy4YEeHUHU U 0€3011aCHOM MCIIOJIb30BaHUHU BaXKHEUIINX OPraHUUYECKHUX BEIIECTB B OBITY
U MPAaKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS [IPU ONKUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (POPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHUN XMMMYECKMX PEAKLMH, U3rOTaBIMBAaTh MOJIEIN MOJIEKYJ OPraHMYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUHN
(YriaeBoJopopbl, KHUCIOPOJ M a30TCOJEpXKAlllde  COCIMHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA 1o cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOINMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJMUEPUH, (eHOoJ, (opManbAerui, aleTaableruji, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCT YMEHHUSl OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHWYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTb COCTaB, CTPOCHHME, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH PA3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(MeTan, 2TaH, STWIEH, TPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STHWJICHTJINKOIb, TTUIEPUH, (EHOJ, aleTalbIAeTH I, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WLIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaThb HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOAYKTa PEAKIMHU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJYKTOB PEaKun);



c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, MCHOJB3yEMbIX B XHMHHM INPHU H3YYCHHHM BEUIECTB WM XHWMHUYECKUX SBICHUH
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIOATh MpaBUjia MOJb30BaHUS XUMUYECKOW MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPU HArpeBaHUU, MOJyYE€HUE HTHIICHA U U3yYCHHE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHuM, IIBETHbIC PEAKIMU OEJIKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 000pYAOBAaHHEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOTO HJKCIepuMeHTa B (opMe 3alucd YpaBHEHUH COOTBETCTBYIOIIUX pEAKIUl u
(dbopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpMAIIHUIO,
MOJTy9aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MHPOpManuu, UHTepHET U APYyTrux);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karollled MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS Ha JKUBbIE OPraHU3MbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
npuMepax crnocoObl YMEHBIICHHUS M MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKa;

JUIsE 00OY4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHUE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

JUISL  CIIETIBIX M CJNA0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh penbedHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONMIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIBHOM I'pPaMOTHOCTH, HEOOXOJUMOW st
pelieHusT TPAaKTHYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O0O0BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMUECKasi  peléTka, TUIBl XMMHUYECKHX  peaklUuid, pacTBOp, DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, AJICKTPOIUTHYECCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jucconanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS W MPEBPAILIEHUS SHEPTUU MPU XUMUUYECKUX
peaKHI/IZX), SaKOHOMepHOCTI/I, CHMBOHH‘I@CKI/Iﬁ SI3BIK XHUMUH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHUA,
JeXalue B OCHOBE I[MOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBE, MOJYUYCHUH M OE30MaCHOM HCIOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEILHOCTH YEIIOBEKA;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKHU MMOHSATHH, YCTAHABIUBATH
UX B3aMMOCBSI3b, HCIOIb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPH OMHCAHUU HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMajbHBIC Ha3BaHHS OTICIbHBIX HCOPraHMYCCKUX BeEHICCTB (yrapHblii ras,
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 PA3IMYHOIO COCTABa, BUJ XUMUYECKOU 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 MPUHAJJICKHOCTh HEOPraHMYECKUX BEIIECTB
0 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Mepuoandeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeHneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeuHEHUH Mo nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATH YPaBHEHUS pPEeaKLUN pa3InYHbIX THUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkLUMi MOHHOTO OOMEHa, YUMThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEILIECTB, pAaclO3HAaBaThb OMNBITHBIM NYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

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

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakliu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

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 0Nl BEILECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B NPU XUMHUYECKHUX
peaKIMax, Macchl BellecTBAa WM 00bEMaA ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAILEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUUECKUX OMBITOB;

c(OPMHPOBAHHOCTE YMEHHMH IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLWH, PeaKIMd HOHHOro OOMEHa, KayeCTBEHHBIC pPEaKIUH Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agad mo teMam «Mertamasl» U «Hemeramisl») B COOTBETCTBUM C TPABWIIAMH TEXHUKU
6€30I1aCHOCTH NP 0OpallleHUH C BELECTBAMU U JIAOOPATOPHBIM 000pyI0OBaHUEM, IIPEACTaBIAThH
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 TPYIOBOH IEATETHPHOCTH B LENAX COXPAHEHHs CBOErO 3I0POBbS M
OKpY’Karolled MpUPOAHOM Cpelbl, OCO3HAaBAaTh ONACHOCTb BO3AECHUCTBUS HA JKUBbIE OpPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMasi cMbIci mokasatens [1/IK, moscHiaTh Ha mpuMmepax crocoObl
YMEHBIICHUS U NPEeIOTBPAILEHHs UX BPEJAHOI0 BO3ICHCTBUS HA OpPraHNU3M YEJIO0BEKa;

Ui O0YYaIOIMXCsl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 37J0POBBS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.
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AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTUYECKHH psAll. ATIETHIICH — 14.11
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB
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12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH 5811
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16 KonrtponbHas pabota no pasaeny 2612
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHoroaTroMHbI€ CIUPTHI: STUIICHTIIMKOJIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 [TpakTruyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccuukanus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxmai u 1eioio3a Kak mpupoIHbIe
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUWHBI: METUJIAMUH W aHUJITHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Oouosnorudeckoe 3Hadenue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

05.09

12.09

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

19.09

26.09

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

03.10

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe

10.10




Knaccugukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

17.10

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHUS SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

24.10

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

07.11

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonstue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCINTENEHO-BOCCTAHOBUTEIHHBIE
peakuuu. [lonarue o0 anexkTponuze
pacriaBoB U pacTBOPOB colieit
Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14.11

21.11

28.11

05.12

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB

12.12




15

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH MeTayIoB

19.12

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKeJIe3a U UX
COETUHEHUN

26.12

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»
KontponbHas pabora no remam «MeTtaibh»

28 u «Hemeramnsr»y /Beepoccuiickas 1
poBepouHas paboTa

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuydeckue coepuHeHus. I'enetTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 0OIMMX HAYYHBIX

32 MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME







YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 10 kimace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A. AKkiioHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A. AknrioHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»






