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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMuM Ha YpOBHE CpelHero o01ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBineHHbIX B DenepaqbHOM TOCYAapCTBEHHOM
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 nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruu 0O0y4eHUs, BOCIIMTAHUS U PA3BUTUSA O0YyYarOIUXCs CPEACTBAMU y4eOHOro MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€ BBITYCKHUKaMU  00meo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHHUS MUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IpeaMeTa «XUMHs», COJEpKaAHHE M MOCTPOCHHE
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, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEeIHEro 0O0IIero
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
(dopMHpOBaHKE PAllMOHATILHOTO HAYYHOTO MBILIUIEHHS, B CO3JJaHHE 1IETIOCTHOTO MPEICTaBIECHUS
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 CBOMCTBAMU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHass XMMHUsl KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJIOTHMI HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOMYMBOTO PAa3BUTHUS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMH LENSIMH W NPUHLUUIAMU CpeIHEero obmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHNs 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEJICTBEHHO C XUMUEH.

CocraBnsirolmiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAaHUMU M0 HEOPTaHUYECKONW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHUS] BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTypa comepxkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMHUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OnpeAci€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHHYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIICCTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Tox HOBBIM YIJIOM 3peHHUs B IpeaMere «XuMus» 0a30BOTO YPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
(aKTOJIOTUUECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUsS» O0YJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0Ke TMOHATh MCTOPUYECKOe W3MEHEHHe (PYHKIMI 3TOro 3akoHa — OT 0O0OOIIaromei 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
nornonHsercss B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COJEp)KaHHUS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbLHON U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHUIO YBXKEHUS K MpOIEcCy
TBOPYECTBA B O0JIACTU TEOPUU M TPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JUIsl TIOTOTHCHUS 3HAHUN, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroInXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsl TOHUMaHUS (PUIOCO(DCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B muiane pemeHuss 3amad BOCIHMTAHUSA, Pa3BUTHUS W COIMAIU3ALUUA  OOyYaroIIuXcs
MPUHATBIE MPOTPaMMON IO XMMHHU TOIXOJIBI K OIPEACIICHUIO COJIEpPKaHUS W TOCTPOSHUs
npeaMeTa MpeaycMaTpuBaloT (HOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX JIEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUs MPoOJieM, MOUCKa, aHAJIU3a U
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETeHUS OMbITa TMPAKTUYECKON U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LeNed HM3Yy4YeHHs MpeIMeTa HaIlpaBiICHUEM NE€PBOCTENEHHOM 3HAYMMOCTU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHME OCHOB XUMHUYECKOW HaykHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIMYECKOW TOYKM 3pEHMs TaKOW NOAXOA K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABJAaHHBIM.

CormacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJSIMH W3y4YeHHUs MpeaMera «XuMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:



e (QopmupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHUW KaK BaKHEWINEH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW 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 PAa3BUTHUS 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 ¢ atuMm, conepkarenbHas XapaKTepUCTUKA LIE€JIEH U 3a7a4 U3y4EHHUs MPEIMETa B
porpaMMme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeMe cpeaHero ooOmiero ooOpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOyueHus,
OpPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHUKA 00I€00pa30BaTeIbHOW OpraHU3alllH,
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 ¢ 3TUM TpH HM3YYCHHH TIpeaAMeTa «XHUMHUS» JOMHUHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSM  JMHAMHYHO  Pa3BUBAIOLIETOCS — MHpAa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEHIEHUH 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,
MOWCKA, aHaimu3a W 00paboTku WHGOpPMAIUU, HEOOXOTUMBIX ISl TMPUOOPETEHUs OIbITa
JeATEbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TakKe JJI1 OLEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHN3M YEJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIb30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE
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, MIPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMTaHHE Y OOydaromuxcsi yOeXKIEHHOCTM B TyMaHHUCTMUYECKON HaNpaBlI€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONOIB30BaHUS, TOTOJHEHUS SHEPreTHYECKHX PECypcOoB M COXPAHEHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHMsI OIbITa MCIOJIb30BAHUS MOJYUYEHHBIX 3HAHUN JUISI IPUHSATHS
TPAMOTHBIX PELIEHUHN B CUTYAIUSAX, CBI3AHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueGHOM maHe cpemgHero o0Imero 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 wyacoB: B 10 kmacce — 34 yvaca (1 ywac B Hexenmo), B 11
Kkiacce — 34 gaca (1 gac B Hefeno).

COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer opranndeckoil XuMuM: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOIYYEHUH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHenuit A. M. byrneposa,
e€ OocHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuM  opraHudeckux  BemiectB.  Homenknarypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IpeJCTaBUTEIIEH KIIaCCOB OPraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB U MaTepuajaMHM Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBlIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJNKaHbBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKMH psaa. MeTraH M 3TaH — HpocTelive
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, FTOMOJIOTHUECKUH psiA. DTUIIEH M MPONWIEH — IpOCTeHIIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHE CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEPHU3alluN ), OJy4YeHHE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKHE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBA (peakuuu
raJIoOTCHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE M INpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo8aHus), noayienue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHuecKkass CBSI3b MEXIY YIJIEBOJOPOJAMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHbIil ra3 n nonyTHble HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpEeKUHT
(TepMHuyUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKu.

DKCcrepuMEeHTaIbHbIE METOJIbI M3YYEHHUs BEIIECTB U UX NpEBpallleHUI: 03HAKOMIIEHUE C
o0pa3iaMu MiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromiab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluncienuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOJINYECTBa
UCXOJIHOTO BEIECTBA WJIM IMPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOIMUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAnHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W JSTAHON: CTPOCHHE, (U3NYECKHUE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METAJUIaMH, TaJor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbI€ CHHUPTHL. OTHJICHTIMKOIb M TJHLEPUH: CTpoeHue, (usnueckue u
XMMHYECKHE CBOMCTBA (B3auMOJeMCTBUE CO IIETOYHBIMU METaJlJIaMU, Ka4eCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CHUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa u
STUJICHTJIUKOJISL.

@eHOoII: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerupl M Kemouwvl. DopManbIeruj, aueTaubAeTHI: CTpOoeHue, (uznueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJIECHHUS, KAau€CTBEHHbBIC PpEaKIUH),
[OJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBbIE KUCIOThl. MypaBbuHasi U YKCYCHasl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepudUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblila KaK COJM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Molollee JeiicTBre.

CrnoxHble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. bruonoruyeckas posib KHUpPOB.

YTneBopl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapusl). ['moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, onosornueckas poib. orocunTes. @pyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa Kak npupoaHble noaumepbl. CTpoeHue Kkpaxmaina U LEJUTI0JI03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsS BEIIECTB M MX IPEBPALICHUI: IPOBEICHHE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaYECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHoroaromHbIX
cnupToB (B3auMopelcTBUe MuuepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss 1Mo ypaBHEHMIO XUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBAa WJIM NPOAYKTAa peaklUUU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MJIM IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHus. dDusnyeckue u
XUMHYECKHE CBOICTBa aMUHOKHMCIOT (Ha mpuMepe IuMiMHA). buonormdeckoe 3HaueHue
amuHOKuUCIOT. [lentuasl.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIE coequHeHus. [lepBuuHas, BTOpuUYHas U
TPEeTUYHasl CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa OEJKOB: THUAPONU3, NEHATYpaIus,
KaueCTBEHHBIC PEAKIIMK Ha OCITKHU.



DKcrepUMEeHTalbHbIE METOJbl M3YYEHHUS BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue U
ONKCaHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3alUH, CPEOHAs MOJIEKyJsipHass Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YCHHs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1e ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOAUYHOCTh, HAOIIOIACHUE, W3MEPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®duznka: MaTepusi, JHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (hpU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMe, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ib, IOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAl[MOHAJIBLHOTO UTAHMSI, MOIOILME CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuUMUYeCKUH 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOTYPOBHU. ATOMHBIC opOuTany, S-, p-, d- aneMeHTsl. OCOOCHHOCTH
pacnpeneseHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHYECKHX 3yeMeHToB [ U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepmonmyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOIN TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEIIECTB
0 TPpyNIaM U NeprojaM. 3HaueHue NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuABl XUMHYECKON CBsI3U (KOBaJEHTHAas
HEenoJisipHasl W TOJspHas, MOHHas, MeTauindyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHast cBs3b. BaleHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AUCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B pacTBOPE.



Knaccugukamus Heopranuueckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEUICCTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, INPUHAMICKAMUX K Pa3InYHbIM
KJIACCaM.

Xumnueckass peakuus. Knaccupukanus XUMHUYECKUX peaklUil B HEOPraHUYECKOHM U
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiuyHbIX (hakTopoB. OOpaTHMbIe peakLuu.
Xnmuyeckoe paBHOBecHe. DakKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHMYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnextponuTtnueckas aucconuanus. CuibHble M ciadble 371eKTpoauTsl. Cpena BOJIHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHas, 1IeJI0YHasl.

OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHUs BEILIECTB M UX IPEBpAlllEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MenneneeBa», usyuyeHue
MoJeNiell  KPUCTAUIMYECKUX PpEeIETOK, HAOMIOACHWE U OINUCaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3joXKeHHe MNEepOKCHIA BOJOpOJa B NPUCYTCTBUHM KaTalu3aTopa,
OIpe/IeNIEHUE CPE/bl PACTBOPOB BEILIECTB C IMOMOUIbIO YHUBEPCAIBHOTO WHIUKATOPA, pEaKLuu
HMOHHOr0 OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOpPOCTb XUMHUYECKOU PEAKIIM».

PacuérHrble 3amaumn.

Pacuérbl 1o ypaBHEHHUAM XUMUYECKUX PEAKIHUIl, B TOM YHCJIE TEPMOXUMUYECKHE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeramwioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (du3nueckue CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriaepona).

XVWMUYECKUE CBOWCTBA BAXKHEHIIMX HEMETAUIOB (TaJOTeHOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COEJITMHEHUN).

ITpuMeHeHnEe BaXXHENIINX HEMETAIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenue meraimos B [lepruogudeckoi cucteMe XUMHUYECKUX JIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEeHUM
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWUIIMX METAJIOB (HATPUH, KaJWid, KajabIMid, MAarHUM,
IIOMUHHM, IUHK, XpPOM, KEJI€30, MENIb) U UX COCTUHEHHM.

OO61ue criocoOb! Moay4YeHUs! MeTaJuIoB. [IpruMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajuibl M CIUIaBbl», OOpa3lOB HEMETAJUIOB, DPELIEHUE SKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJEHHMEe W  ONHMCAHWE JIEMOHCTPALMOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJIOB).

Pacuérnrie 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Ui 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Thl Macchl (00BEMA,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Posib xumuu B o0ecriedeHnn SKOJIOTHYECKOH, SJHEpreTUYeCKo U MUIIeBOi 0e301acHOCTH,
pa3BUTUU MenuuuHbL. [loHATHE O Hay4YHBIX MeETOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
peaKuuu.



[lpencraBiaenus 00 OOmMX HAayyHBIX MPUHIUNAX [POMBIIUIEHHOTO IOJIyYEHHS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEHUIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE MaTepHasbl, KPACKH, CTEKIO, KEpaMHUKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIEC YI00pEHUSI.

X¥UMHS M 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUSA JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI MTPETapaToB OBITOBOW XMUMUU B MTOBCETHEBHON JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYeCKON XMMHUU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK U NOHSTUMH, ABJISIOLUIMXCA CUCTEMHBIMU JJI OTIEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (akT, TUmoresa, 3aKOH, Teopus,
aHalu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®duznka: Marepus, dHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUYECKUN YPOBEHb, BEILLECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (PU3NUYECKUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHsI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOCHCTEMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKast IIPOMBIILIJIEHHOCTD, METaJLTYprus, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, NUIIeBast
IPOMBIIIICHHOCTh, (papMalleBTUYECKas MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKHX
[IPENnapaToB, MMPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTE€pHalIOB, 3JIEKTPOHHAs NPOMBIIIEHHOCTb,
HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XUMHWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnMBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YaroIIMMUCS
IpOrpaMM CpeaHero oobmiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHETo 00I1ero 00pa30BaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3y/lbTaTOB OCBOCHMS NpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKOW TPaXKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTH U CAMOOIIPEAEIIEHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaroIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME€ XHMMHYECKOTO
o0Opa3oBaHus;

HaJIMYue MPaBOCO3HAHUS DKOJOTUYECKOW KYyJIbTYpbl W CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH JKU3HEHHBIE IJIAHBI.



JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTUTaloTCs B EIMHCTBE
yueOHOM M BOCHUTATENBbHOM JIE€ATEIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUECKUMU,
COLMOKYJIbTYPHBIMH, JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH M HJeajJaMHd POCCHICKOTO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU [OBEACHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOT'O CTaHOBJICHUS
JUYHOCTH 00Y4aIOIINXCSl.

JIMYHOCTHBIE Pe3ybTAaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxarT cPOpMUPOBAHHOCTH
ONbITa TO3HABATENIbHOM M TMPAKTHUECKOH MAESITeNbHOCTH OOYYaloIIMXCS [0 pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIIMTAHUSA:

OCO3HAHMSI O0YYAIOIIMMHUCS CBOMX KOHCTHTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPSIKY;

NPEICTaBICHUA O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOILICHHN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTHU MPH CO3JAaHUH YYEOHBIX MPOCKTOB,
pelIeHnr y4eOHbIX U MO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMU
XUMUH;

YBa)XEHUSI K MPOIIECCYy TBOPUECTBA B OOJACTU TEOPUM MU MPAKTUYECKOrO MPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOIIOICHUH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAA YYE€HBIX U IPAKTHKOB;

MHTEpECa M TI03HABATENbHBIX MOTHMBOB B TMIOJNyYEHHH | TIOCIEAYIONIEM AaHAaJH3e
uH(OpPMAIIMU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OILIGHWUBATh CHUTYallid, CBS3aHHBIE C XHWMHUYECKHMHU SIBICHUSAMH, U
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPHEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJEHHME M TOCTYNKH CBOMX TOBapUIIEH C MO3UIMNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCJIEACTBUN ITUX MMOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/10pOBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOroIeHHsT MpaBmil 0€30macHOTO OOpalieHusl C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
KHU3HHU U B TPYJOBOH /1€ TEIILHOCTH;

NOHMMAaHHUS [EHHOCTH TIPaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYalUsAX, YTPOXKAIOLIUX 3OPOBBIO U )KM3HHU JIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS alKOTOJIs,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOrO BOCIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATENBCKOW JeSITEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B pEIICHUH TMPAKTUUYECKUX 3a/ad COLMAIbHOMN
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpoeccuil pa3IMyHOTO pojia, B TOM YHUCIE Ha
OCHOBE ITPAMEHEHWSI TPEIMETHBIX 3HAHHI 110 XHUMUH;

YBaKEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH JeATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynymiei mpodeccuu U peanus3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH TIeJIECO00Pa3HOT0 OTHOIICHUS K MPUPOJIE, KAK UCTOUYHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHWMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, BIHSHHS SKOHOMHUYECKHX
MPOIECCOB Ha COCTOSIHUE TPUPOAHOMN U COLIMATIBHOM Cpebl;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JOCTHKECHUN XUMUH ISl PEIICHUSI BOIIPOCOB
PalMOHAIBHOTO MTPUPO/IOTIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAIOLIEW NPUPOAHOM Cpelne,
YMEHUS MPOTHO3UPOBATh HEOJATONMPHUATHBIE YKOJIOTUYECKHE TOCISIACTBUS MPEAPUHUMAESMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYMs PA3BUTOTO HKOJOTHMYECKOIO MBIIUICHUS, AKOJOTMYECKOW KYJbTYPhI, OIbITA
JEATETbHOCTH  SKOJIOTUYECKOM HANpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTUKE, CHOCOOHOCTH ¥ YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHWMAHUS CHCIM(PUKA XUMUU KaK HAyKH, OCO3HaHUsA ¢€ poiau B (OPMHUPOBAHHUU
paloOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B TMO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
pEIICHUHU TIPOOJIEM COXPAHSHUS TPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUH JUIsI COBPEMEHHOW IMBWIM3AIUMU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M DKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUHU MEIAUIUHBI,
00€ecTeueHnH yCIOBUN YCTEIIHOTO TPYJa U YKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIB30BATh MONTy4YaeMble 3HAHUS AJIs
aHajan3a U OOBSICHEHUs SBICHUW OKPYXKAIOUIEr0o MHUpa U MPOUCXOMSIINX B HEM H3MEHEHUH,
YMEHHUsI IeJaTh 000CHOBAaHHBIC 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIHUXCS TaHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO UCTOIb30BaTh XMMUUYECKUE 3HAHUS [Tl PELISHUs TpodiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM AESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHIO HOBBIX 3HaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbIXx chepax mpodeccHoHaTbHOU
JIeSATeTLHOCTH.

METANPEAMETHBLIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOGHUS ydyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HayuMble U1l (POPMUPOBAHUSI MHPOBO33PEHUS OOYHYAIOIIUXCS MEXIUCHUIUIMHAPHBIE
(MeXMpeIMeTHbIE) OOLICHAYUHBIC TIOHSTHS, OTPAXKAIOIINE [IEIIOCTHOCTh HAYYHOW KapTUHBI MUpPa
n cneumi)m(y MCTOOOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIIECTBO,



SHEPTrus, SIBICHUE, MpPOIecC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yueOHble  JAeHCTBHS  (TMO3HABaTeNbHBbIE,  KOMMYHHKATHBHBIE,
peryiasaTuBHbIe), oOecnednBaronie (OpMUPOBaHHE (PYHKLUMOHAIBHOM TI'pPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXCs;

CHOCOOHOCTh  OOY4YaroLMXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIe y4deOHBbIE JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOW IIPAKTHUKE.

MertamnpeqMeTHbIE pe3yJbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATBHBIMH YYEOHBIMU
II03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUAMHU.

Ogi1aieHHe YHHBEPCAJIbLHBIMU Y4eOHBIMH NI03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a30Bble JJornYecKue AecTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBAaTh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIN JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTU C IOCTABJICHHBIMU LIEJISMU;

MCIOJIb30BaTh NPU OCBOCHUM 3HAHMW NPUEMBI JIOTUYECKOI'O MBILUIEHUS — BBIICIATH
XapakTepHble MpPHU3HAKKM TMOHATHUM M yCTaHAaBIMBaThb HMX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MMOHITHUS ISl OOBSICHEHHSI OT/ICIBHBIX (JaKTOB U SIBIICHUIA;,

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHBHbBIC, JEIyKTHBHbIE, II0 aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pacCMaTpUBAEMBIX SIBJICHUSX, (POPMYJIUPOBATH
BBIBO/IbI M 3aKJIFOUCHMUS;

IPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHUYECKOH pEakIud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUISI BBISIBJICHUS] XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIINi.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAaMHU METOI0OB HAYYHOI'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUI;

dopmynupoBaTh LEIM U 3aJadyd  MCCIEJOBAHUSA, MCIIONb30BaTh IOCTaBJIECHHBIE MU
CaMOCTOSITENIbHO C(OPMYJIMPOBaHHBIE BOIPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMbIX CYX/IEHUM;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS M TPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOII0AATh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IPOrHO3UPOBATh €ro pe3ynbTaT, (GopMynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7ja4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ undgopmanmei:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpPMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO DPA3IUYHBIX BHUAOB M (QOPM MPEACTaBICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dopMynupoBaTh 3ampOChl M TNPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U O0TOOope
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpPMY TIpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduKH, TuarpaMmMbl, TAOJIUIIBI, PUCYHKH H JIPYTHE);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KA4yeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMEeTHble ((pU3MUYecCKue M MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJiajieHHe YHUBEPCAIbLHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl B XO0JI€ JMAora U/Wiu JAUCKYCCUH,
BBICKa3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHHO  BBIIIOJHEHUS
NPEeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATEIBHON AEATEIbHOCTH, MOTYyYEHHBIX
CaMOCTOSITENIbHO MJM COBMECTHO CO CBEPCTHHUKAMHM [PH BBIIOJHEHUH XMMHUYECKOIO
OKCIEPUMEHTA, MPAKTUYECKOM paboThl 1O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta ¥ (OpMYIMpPOBATh BBIBOJBI 10 pPE3yJbTaTaM NPOBEAEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMS MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

OBJiaieHHe YHUBEPCAIbHBIMH PeryIsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESATEILHOCTD,
onpenenss e€ eI U 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBITOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(h(PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUETOM IOJIy4YeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIIAITh CAaMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMMHUU B TO3HAHUU SIBJICHUH TPUPOIBI, B (HOPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHusT TPAaKTHUYECKUX 3adad M HSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
MOHATHUS (XUMHUECKHUH SJIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHbIE O00BEM, YITIEPOJHBIA  CKEJNeT,
GbyHKIIMOHATIbHAS TPYMIMa, pauKan, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN psiA, TOMOJIOTH,
YIIIEBOIOPOABI, KUCIOPOA U a30TCOJEpIKalINe COCTUHEHUSI, MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMSI); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OpTraHUYECKUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JEKAllUe B OCHOBE MOHHUMAaHUs
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX SIBHeHI/IfI, q)aKTOJIOFI/I‘IeCKI/Ie CBE€ICHUA O CBOﬁCTBaX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOIB30BaHUN BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTEIHHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHBIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
HX B3aMMOCBA3b, UCITIOJIB30BATh COOTBECTCTBYIONIUE ITOHATHUS ITPHU OIMMCAHUH COCTaBa, CTPOCHUA U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;



c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
U YpaBHCHUU XUMHUYECKHX pPEaKIWH, U3rOTABIMBATh MOJEIN MOJEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAJICKHOCTh U3yYEHHBIX OPTaHUYCCKIX
BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpylie COeIuHEHU
(YriaeBoJopodbl, KHCIOPOJI W a30TCOJEpXKAIIUEe COCIWHEHHs, BBICOKOMOJICKYISAPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudeckoii HomeHkinarype (IUPAC), a Takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIULEpHH, ¢eHoN, (opManbAerui, aleTaableruj, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
CcoeIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPTraHUYEeCKHX
BemecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPECTABUTENICH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, aleTalbIeTHl, MypaBbUHAs U YKCyCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATh
TCHETHUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKUX PEAKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh yMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YIJIEBOJAOPOJHOTO CHIPHS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKH U MPAKTUUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XHUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIH MPOTYKTOB PEAKIINN);

c(hopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHMS, WCIONb3YeMbIX B XHUMHU TPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JJIsl IPUHATHUS PEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYallUAX, CBS3aHHBIX
C BEIIECTBAMU U MX IPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYIoi U
1abopaTOPHBIM 000PYIOBAaHHMEM, a TAKXKE MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJHATE XHUMHYECKUH JKCICPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPraHWYECKHWX BEIIECTB, JACHATypamus OEJIKOB TpHu
HArpeBaHUM, I[BETHbIC PEAKIIMU OEKOB) B COOTBETCTBUU C MPABHJIAMHU TEXHUKH O€30MaCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JJAOOPAaTOPHBIM 00OpYIOBaHHWEM, NPEICTABIATh PE3yIIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alMuCh YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GbopMyITHpPOBaThH BHIBOJIBI HA OCHOBE ATHX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUST B OBITY M TPYJOBOH [EATEIFHOCTH B IEISIX COXPAaHEHHS CBOETO 370POBbI U
OKpYKarollel MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHSI Ha JKUBBIE OPTaHU3MBI
OTIpEeNIeNIEHHBIX OPTaHUYECKUX BEIIeCTB, MOHMMAs cMbIca mokasatens [1JIK, mosicHsITh Ha



npuMepax crocoObl YMEHBIICHHS ¥ MPEJOTBPAIICHUS] UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BeKa;

JUIsl O0yYaroluXCcs C OrPAaHMYECHHBIMU BO3MOXHOCTSIMU 370POBBS: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONb30BaTh peibedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmuueckux Gopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHudecKas XUMHD»
OTPaKaroT:

c(OPMHUPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHMMHUHU B IO3HAHUM SIBJICHUH MNPUPOIbI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0pOBBIO U IPUPOJHOH CpELIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUMX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- JJIEKTPOHHbIE OPOUTATIH aATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMsI, XMMHUYECKas CBs3b (KOBAJCHTHAas, MOHHAs, MeTaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI ~XMMHUYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTHYECKAsT AMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOM  pEaKkIMM, XUMHYECKOE paBHOBECUE); TEOpUM U  3aKOHbI  (Teopus
JIEKTPOJIUTUYECKON auccouuanuu, nepuonndeckuid 3akoH JI. M. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
peaKlMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeXaluMe B OCHOBE ITOHMMAaHMUsS NPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJIyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKOM EATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTbh YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKU MOHATUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILECHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMynn BeIIeCTB M ypaBHEHMH XHUMHUUYECKHUX PEAaKIMH, CHUCTEMAaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbIid ras3,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas W3BECTb, HETrall€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpEAeNATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeapl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIIe COeAMHEHUH (MIPOCThIE BEIIeCTBa — METAJLIbI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpbIBaTh CMBICHT Hepuoaudeckoro 3akona JI. M.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu3oBaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMsl XumMuueckux 3nemeHTos /1. 1.
MenneneeBa, UCIONB3ysl IMOHATHS «S-, P-, O-3JEKTPOHHBIE OpPOUTANN», «IHEPrEeTUYECKHE



YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XHMHUYECKHUX OJIIEMEHTOB M WX
COEMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XUuMU4ecKkux snementoB [1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYILECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJYy HEOPraHWYeCKHMMHM BEIeCTBAaMU C IIOMOIIBK YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3InYHbIM
OpuU3HakaM (YUCIy W COCTaBy pEarupyromux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
M3MEHEHUIO CTENCHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATH YPAaBHEHUS PEAKIUN Pa3IUYHBIX TUIIOB, TIOJHBIC
U COKpalEHHBbIE YpPaBHEHUS pEaklUii MOHHOIO OOMEHAa, YUMTHIBAasl yCIOBHS, MPU KOTOPBIX 3TH
peaKuuu UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHHIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTaHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBHIBATh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEaKIuu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHUE TMPOIIECCH, JEkKaIlue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOM KHCIOTHI, aMMHAaKa, a TakkKe cPOpPMHUPOBAHHOCTh
MpeICcTaBiIeHUH 00 OOIIMX HAyYHBIX MPHUHIUIAX M KOJOTHYECKHX IMPOOJIeMax XHUMHYECKOTrO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0N BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOMICHUH Ta30B IMPU XHUMHYCCKHUX
peaKIusax, Macchl BEIIECTBAa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAON U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznoxeHue NeEpoKcHaa BOAOpOAa B NPHUCYTCTBUM KaTalu3aTopa, ONpPENEICHHE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklUd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynbear-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3ama4y no temaM «Mertamib» U «Hemeramibsl») B COOTBETCTBHUM C NPaBUJIAMU TEXHUKHU
0e30MacHOCTH MpHU 0OpaIlIeHUH ¢ BEIIECTBAMH U JIA0OpaTOPHBIM 000PYJIOBaHHEM, MIPEACTABIATh
pe3yabTaThl XUMHUYECKOTO SKCIEepUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIHMX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(POPMAIIHIO,
MONTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeJcTBa MacCOBOW KOMMYHHKAIUH, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COONMOIaTh TMpaBUiIa HKOJOTHYECKH IIeJIeCO00pa3sHOro
MOBEJICHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IENISAX COXPAHEHHs] CBOETO 3/I0POBBS M
OKpY’KaloIllel MPUPOJIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAenéHHBIX BELIECTB, MOHMMAas cMbIch nokasarens [1/IK, moscHsTh Ha mpuMepax crnocoObl
YMEHBUIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3/ICMCTBUSI HA OPraHU3M YEJIOBEKa;



JUIsE 00YYaIONIMXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBbS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUII;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIUXCS: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC

HaumenoBanue KounuecTBo yacos
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
/o pa3jie/ioB H TeM Beero Kontpoabnbie IIpakTuyeckue pecypebi

NMPOrpamMMbl padoThI padoThI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHUH
[Ipenmer
OpPraHMYECKON XUMHHU.
Teopus crpoeHus 3
OpPraHMYECKHUX
coenuHeHuit A. M.
byrneposa

1.1

https://resh.edu.ru/subject/lesson/3479/start/151187/

Hroro mo pazueny 3

Pasnen 2. YraeBoaopoabl

IIpenenbusie
2.1 YII€BOIOPOABI — 2
AJIKaHbI

https://resh.edu.ru/subject/lesson/3479/start/151188/

Henpenenbusie
YIIE€BOIOPOIBI: 6 1
AJIKEHBI, AJIKAINCHBI,
AJIKUHBI

2.2

https://resh.edu.ru/subject/lesson/3479/start/151180/

Apomarnyeckue
YTJI€BOAOPOABI

2.3

[Ipuponuseie
VCTOYHUKU
YIJIEBOAOPOAOB U UX
nepepadoTka

2.4

https://resh.edu.ru/subject/lesson/3479/start/151177/

https://resh.edu.ru/subject/lesson/3479/start/151185/

Wroro no pazueny 13

Pa3nen 3. Kuciiopoacoaep:xkaniue oprannyeckue coeinHeHust




3.1 Cruptsl. Denon 3 https://resh.edu.ru/subject/lesson/3479/start/152187/
AJbaeruasl.
3.2 KapOoHOBBIE KHUCITOTHI. 7 1 https://resh.edu.ru/subject/lesson/3479/start/151179/
CrnoxxHbIe 3(UpsI
3.3 YrieBoasl 3 1 https://resh.edu.ru/subject/lesson/3479/start/151194/
Hroro mo pazueny 13
Pa3znea 4. A3oTconepkamye OpraHudecKue coe{uHeHust
AMUHEL
41 AMHWHOKHUCIOTEL. 3 https://resh.edu.ru/subject/lesson/3479/start/151135/
benku
Hroro mo pazueny 3
Pa3zaeu S. BeicokoMOJIeKYIsIDHBIE COeINHEHUS
IImactMaccshl. .
51 Kayayki. BookHa 2 https://resh.edu.ru/subject/lesson/3479/start/151112/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO 34 5 5
YACOB I10 ITPOI'PAMME
11 KJJACC
HaumeHnoBanue KoauyecTBO yacoB
Ne JJ1eKTpOHHBIE (LU (PPpOBBIE) 00pa3oBaTeIbHbIE
pa3aeiioB u TeM Kourpoabubie IIpakTnyeckue
n/n Bcero pecypcbl
NMporpaMMbl padoTbI padoThbI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
CtpoeHne aToOMOB.
[Tepuoanueckuii 3aK0H
u Ilepnonnueckas ) .
1.1 S — 3 https://resh.edu.ru/subject/lesson/5912/start/92791/
anemenToB /l. 1.
Menneneena




CtpoeHue BelecTna.
1.2 MHoroo0pasue 4 https://resh.edu.ru/subject/lesson/5912/start/927/
BEIIECTB
1.3 XUMUYECKUE peaKIIuu 6 https://resh.edu.ru/subject/lesson/5912/start/92791/
Wroro no pazueny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertainsl 6 https://resh.edu.ru/subject/lesson/5912/start/92797/
2.2 Hemerasl 9 https://resh.edu.ru/subject/lesson/5912/start/92778/
CBs13b HEOPraHUYECKUX
2.3 1 OPraHHYECKUX 2 https://resh.edu.ru/subject/lesson/5912/start/92705/
BEILIECTB
Htoro no pazneny 17

Pa3zgen 3. XuMus 1 :KU3HL

3.1 ‘ XUMHS U )KU3HDb 4 https://resh.edu.ru/subject/lesson/5912/start/92700/
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne K 0 JIeKTPOHHBbIE U(PPOBHIE
n/  Tema ypoka Bce OHTPOJIEL PAKTHYEC | nara H3y4eHHs o0pa3oBaTe/IbHbIE
HbBIE KHe
ecypc
f ro padoThI padoThI Pecypebt
[IpenMeT OpraHUYECKON XUMUH, ) .
e BOBHUKHOBEHHUE, Pa3BUTHE U 1 06.09.2023 ?;’;p;sl.éﬁresh.edu.ru/subj ect
3HAYEHHE
Teopusi cTpoeHHs OpraHUYECKUX ) .
coequHeHunit A. M. Byrnepoga, eé 1 13.09.2023 ?;g;sl.é?resh.edu.ru/ subject
OCHOBHBIE TOJIOYKEHUS
[IpencrasieHue o
KJ1acCU()UKALMU OPraHMYECKIX
BemlectB. HomeHnkmarypa 1 20.09.2023 https://resh.edu.ru/subject
(cucremaTudeckasi) u o /29/10/
TPUBHAJIbHBIC Ha3BaHUS
OpPraHUYECKUX BEIIECTB
AJIKaHBI: cOCTaB M CTPOCHHE, 1 97.09.2023 https://resh.edu.ru/subject
TOMOJIOTHUYECKUH PsijT /29/10/
MerTaH u 3TaH — MpoCTenIIHe 1 04.10.2023 https://resh.edu.ru/subject
MIPEJICTAaBUTEITH aJTKaHOB /29/10/
AnKveHLI: COCTaB M CTPOCHHE, 1 18.10.2023 https://resh.edu.ru/subject
CBOIiCTBa /29/10/
OTHIIEH Y TIPOIIHIIEH — . .
IIPOCTEMNIINE TPEICTABUTENN 1 25.10.2023 ?:;p;sl.é;resh.edu.ru/ subject
AJIKEHOB
[TpaxTrueckas padota Ne 1. . .
«Ilonyuyenue sTmiieHa u 1 1 01.11.2023 https://resh.edu.ru/subject
s . /29/10/
Y4EHHUE er0 CBOWCTBY
Anxanuensl. byraauen-1,3 u 1 08.11.2023 https://resh.edu.ru/subject




MetunoyraaueH-1,3. Ilomyyenue
CHUHTETHUYECKOT0 KaydyKa 1
PE3UHBI

/29/10/

AJNKHUHBIL: COCTaB U 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUH PSI.

https://resh.edu.ru/subject

10 ANCTHICH — IPOCTEHIINI 15.11.2023 /29/10/
MIPEJCTaBUTEIb AIKMHOB
11 BLI‘{I/ICJ'IGHI/IUSI 10 YPaBHEHHIO 29 11.2023 https://resh.edu.ru/subject
XUMHYECKON peaKInu /29/10/
12 ApeHbl: OEH30J1 K TOIYOJI. 06.12.2023 https://resh.edu.ru/subject
TOKCHYHOCTH apeHOB /29/10/
I'eneTnyeckas CBsI3b
13 YIJIEBOIOPOJIOB, 13.12.2023 https://resh.edu.ru/subject
MIPUHAICKANTNX K Pa3IHYHBIM T /29/10/
KJ1accam
[TpupogHBIE HCTOYHUKHU
YIJIEBOAOPOJOB: MPUPOIHBIN a3 . .
14 Y TIOTIYTHBIE HEPTSIHBIC Ta3bl, 20.12.2023 https://resh.edu.ru/subject
N /29/10/
He(TH ¥ MPOAYKTHI €€
nepepaboTku
[IpupoiHBIE HICTOYHUKHU
YIJIEBOIOPOJIOB: TIPUPOJIHBINH Ta3 ) .
15 Y TIONyTHBIE HE(TSHBIE Ta3bl, 27.12.2023 https://resh.edu.ru/subject
R /29/10/
HE(PTh U IPOJYKTHI €€
nepepadoTKu
16 KonTponpHas pabota mo pazaeny 10.01.2024 https://resh.edu.ru/subject
«YTIJIEBOIOPOIBI) /29/10/
[IpenenbHbIe OJTHOATOMHBIC ) .
17 CHUPTHI: METAHOJI U 3TAHOIL. 17.01.2024 https://resh.edu.ru/subject
B /29/10/
OJIOPOJTHASI CBSI3h
18 MHOroaroMHbI€ CITUPTHI: 24.01.2024 https://resh.edu.ru/subject

OTUJICHTJIMKOJIb U TTIUICPUH

https://resh.edu.ru/subject

/29/10/




129/10/

®eHo: cTpOCHNE MOJIEKYJIH,
¢buznvecKre 1 XUMHUECKUE

https://resh.edu.ru/subject

19 https://resh.edu.ru/subject/29/10/¢c 31.01.2024 /29/10/
BONMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMabaeruI U 07.02.2024 https://resh.edu.ru/subject
aleTaIbIeru. ALETOH /29/10/
OHOOCHOBHBIC MPEICIbHBIC ) .

21 KapOOHOBBIE KUCIIOTHI: 14.02.2024 ?;’;r;sl.éﬁresh.edu.ru/subj ect
MypaBbHHAs U YKCYCHasI
[IpakTuueckas padora No 2. . .

22 «CBoiicTBa pacTBOpa YKCYCHOM 28.02.2024 ?;’;r;sl.éﬁresh.edu.ru/subj ect
KHCJIOTBD»
CreaprHOBas U OJICUHOBAS ) .

23 KHUCJIOTHI, KaK MPEACTaBUTETHN 06.03.2024 hitps://resh.edu.ru/subject
BBICIIIHX KapO /29/10/

POOHOBBIX KUCIIOT

Mpbl1a KaK COIH BBICIINUX .

24 KapOOHOBBIX KHCJIOT, X MOIOIIIEE 13.03.2024 hitps://resh.edu.ru/subject

o /29/10/

nelcTBIE
CnoxHble 3¢upbl Kak

o5 MIPOU3BOIHBIE KAPOOHOBBIX 20.03.2024 https://resh.edu.ru/subject
KHCITOT. [ MIpOH3 CIIOKHBIX /29/10/
3¢upoB

26 JXKupsr: rugponus, npuMeHeHue, 97.03.2024 https://resh.edu.ru/subject
OMOJIOTHYECKast POJIb KHUPOB /29/10/
VrneBoasl: cocTas,

97 knaccudukanus. Baxneitmme 03.04.2024 https://resh.edu.ru/subject
MIPEJICTAaBUTEIH: TJTFOK03a, /29/10/
bpykTO3a, caxapo3a

28 Kpaxman u niemmtonosa kaxk 17.04.2024 https://resh.edu.ru/subject
MPUPOIHBIE TOTUMEPHI /29/10/

29 KonTponpHas pabota mo pazaeny 24.04.2024 https://resh.edu.ru/subject




«Kucnopoaconepxkamye
OpraHUYEeCKUE COCTUHEHUS»

/29/10/

https://resh.edu.ru/subject

30 AMWHBI: METHJIAMUH U aHUJIUH 1 08.05.2024 /29/10/
AMUHOKHUCIIOTHI KaK
31 amM(OTepHbIC OPraHUYCCKUE 1 15.05.2024 https://resh.edu.ru/subject
COEMHEHHS, UX OMOJIOTHYECKOE /29/10/
3HaueHue. [lenTuapt
benku xak npupoaHsie . .
32 BBICOKOMOJICKYJISIPHBIE 1 22.05.2024 https://resh.edu.ru/subject
/29/10/
COCIMHEHUS
OCHOBHbBIC TIOHATHS XUMHH ) .
33 BBICOKOMOJICKYJISIPHBIX 1 29.05.2024 https://resh.edu.ru/subject
N /29/10/
COCAMHEHU I
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYIISPHBIX 1 30.05.2024 https://resh.edu.ru/subject
coenuHenuit. [lmacTmacchsl, /29/10/
Kay4dyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KoauuyecTBO 4acoB

Ne DJIeKTpOHHbIe U (pPOBbIE
n/  Tema ypoka Bce KonTposs HpaxTec Jara uzydyenus oOpa3oBaTe/ibHbIE
- ro HbIE KHe pecypesi
padoThbI padoThbI
XUMUYCCKUH DJIEMEHT. ATOM. .
1 DneKTpoHHas KOHGUTypaius 1 05.09.2023 https://resh.edu.ru/subject
/29/11/
aTOMOB
Ilepronnueckuii 3aKOH 1
[Tepunonnueckas cucrema
5 XUMHYECKHX di1eMeHToB [1. 1. 1 12.09.2023 https://resh.edu.ru/subject
MeHneneeBa, MX CBSI3b C o /29/11/
COBPEMEHHOM TEOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XUMHYECKUX DJIEMEHTOB
U UX COEIMHEHUI 10 TPyIaM U
3 nepuoaM. 3HauCHHE 1 19.09.2023 https://resh.edu.ru/subject
NEPUOANYECKOTO 3aKOHA U o /29/11/
CHCTEMBI XUMHYECKHUX DJIEMEHTOB
.N. Menneneesa B pa3sBUTUH
HAyKH
CrpoeHnue BemecTna.
Xumuueckas CBs3b, €€ BUJIBI; ) .
4 MeXaHU3Mbl 00pa30BaHUs 1 26.09.2023 https://resh.edu.ru/subject
. /29/11/
KOBAJICHTHOM CBsA3U. BogoponHas
CBSI3b
BanentHocCTb.
DIIEKTPOOTPULIATEIILHOCTD. .
5 CTGHCEB OIE)I/ICJIGHI/IH. BemtectBa 1 03.10.2023 hitps://resh.edu.ru/subject

MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHMUS

/29/11/




[ToHsiTHE O TUCTIEPCHBIX
cucrtemax. cTuHHEBIE U
KOJIJIOUTHBIE PACTBOPBHI.
MaccoBas m0J1s BEIlleCTBa B
pactBope

17.10.2023

https://resh.edu.ru/subject
/29/11/

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas cBs3b
HEOPraHWYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

24.10.2023

https://resh.edu.ru/subject
/29/11/

Knaccudukanuss XuMuaeckux
peaKkIuil B HEOPraHUYECKON U
OPraHMYeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;
3aKOH COXPaHEHUs 1
MIpEBpAILCHHS DHEPTUU TIPU
XUMUYECKUX PEaKLUsIX

31.10.2023

https://resh.edu.ru/subject
/29/11/

Cxkopoctb peakiuu. OOpaTumblie
peakuun. XuMHA4ECKOe
paBHOBecHe

14.11.2023

https://resh.edu.ru/subject
/29/11/

10

[IpakTuueckas padbora Ne 1.
«BnusHMe pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOU
peaKun

28.11.2023

https://resh.edu.ru/subject
/29/11/

11

12

DIEKTPONUTHYECKAS
nuccounanus. [lonstue o
BOJIOpOTHOM Toka3atene (PH)
pactBopa. Peakiium HOHHOTO
oOMeHa. ['uaponu3 opranundeckux
N HCOPTraHNYCCKUX BCIICCTB

OKuUCIUTENbHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH.
[TonsiTue 06 A1eKTpOIIH3E

05.12.2023

12.12.2023
https://resh.edu.ru/subject
129/11/

https://resh.edu.ru/subject
/29/11/

https://resh.edu.ru/subject
/29/11/




pacIuiaBoB U pacTBOPOB COJICH

KonTponpHas padora mo pazaeny

https://resh.edu.ru/subject

13 «TeopeTnyecKrue OCHOBBI XMMHI) 19.12.2023 /29/11/
MeTtamisl, uX IOJIOKEHHE B
[lepuoauueckoii cucteme
XUMHYECKHX 3eMeHToB /1. H.

14 MeneneeBa 1 0COOCHHOCTH 26.12.2023 https://resh.edu.ru/subject
CTPOCHUS /29/11/
https://resh.edu.ru/subject/29/11/a
tomoB. O01mue Gpuzndeckue
CBOMCTBa METAJJIOB
CIuiaBbl METaJLIOB. ) .

15 DNEKTPOXUMHUUECKUH psifl 09.01.2024 ?;;F}Z'Zre'c'h -edu.ru/subject
HAIPSOKEHUH METAJIIOB
XHUMHYECKUE CBOKWCTBA

16 BAKHEHIIIX METAILIOB (EIanHI/I, 16.01.2024 https://resh.edu.ru/subject
KaJIMi, KaJIbIUi, MarHuid, /29/11/

AITIOMUHUI) U UX COeTMHEHUI

17 XuMuueckue CBOMHCTBA XpOMa, 23.01.2024 https://resh.edu.ru/subject
MEIU U UX COEIUHEHUI /29/11/

18 XUMHUECKHE CBOCTBA I{I/IHKa, 30.01.2024 https://resh.edu.ru/subject
JKele3a U UX COeINMHEHNHI /29/11/

[IpakTuueckas padora Ne 2. https://resh.edu.ru/subject

19 "Pemenne sKkcriepuMeHTATbHBIX 06.02.2024 PS: T )

" /29/11/
3a/1a4 1o Teme «MeTamibhy
HemeTaisl, uX MOJIOKEHHE B
Ilepnonnueckoi cucreme ) .
20 XUMHYEeCKUX deMeHToB Jl. U. 13.02.2024 https://resh.edu.ru/subject
M /29/11/
eHJIeJIeeBa M1 OCOOCHHOCTH
CTPOCHHS aTOMOB
21 dusnueckue CBOMCTBA 27 .02.2024 https://resh.edu.ru/subject

HEMETAJIJIOB. AJIOTPONUS

/29/11/




HEMETaJUIOB (Ha IpuMepe
KHCIIOpoJia, cephl, hocdopa u
https://resh.edu.ru/subject/29/11/y
riepoja)

XUMHUYECKUE CBOMCTBA

https://resh.edu.ru/subject

22 TasloreHoB, Cepbl 1 uX 05.03.2024 129/11/

COETMHEHU I

XuMHUYECKHe CBOMCTBA a30Ta, https://resh.edu.ru/subject
23 docodpa 1 UX coeTMHCHUN 12.03.2024 /29/11/
24 XuMHUYECKUE CBOMCTBA erUIepoz{a, 10.03.2024 https://resh.edu.ru/subject

KPEMHHUS ¥ UX COCIUHCHHIMA /29/11/
o5 [TprMeHeHHEe BaXKHEHIINX } 26.03.2024 https://resh.edu.ru/subject

HEMETAIUIOB U UX COEIUHEHUIH /29/11/

O000I11IeHNE U CUCTEMATU3AIUS

3HaHMU 110 TeMe «Hemeramis. . .
26 Bbruucnenus no ypaBHeHUsIM 02.04.2024 ?;gr}sl.zresh.edu.ru/subj ect

XUMUYECKHUX PEAKLIUN U

TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. https://resh.edu.ru/subject
27 «Perenune 3KkcrepuMeHTaIbHbBIX 16.04.2024 Ps: DR J

" " /29/11/

3ama4 mo reme "Hemeramasr'"»

KoHnTponpHas pabora o Temam https://resh.edu.ru/subject
28 «Metamaei» u «HemeTamib 23.04.2024 /29/11/

Heopranuueckue u

OpraHu4eCcKHue KUCIOTHI. https://resh.edu.ru/subject
29 Heopranunueckue u 30.04.2024 /29/11/

OpraHu4ecKre OCHOBAHUS

AMdoTepHbIe HEOpraHUYECKHE U

OpPraHUYeCKUE COCTUHEHHUS. ) .
30 | Temermueckas cBA3b 07.05.2024 https://resh.edu.ru/subject

HCOPTaHUYCCKUX U OPTraHUYCCKUX
BE€IICCTB

/29/11/




Ponp xumuu B o0ecieueHun
JKOJIOTUYECKOH, SJHEPreTUYECKON

https://resh.edu.ru/subject

31 U IUIIEBOM 0€30IaCHOCTH, 1 14.05.2024 /29/11/
Pa3BUTHH MEIULIUHBI
[IpencraBnenwus 06 00OmMUX

30 HAYYHBIX TPUHIIKAIIAX 1 21.05.2024 https://resh.edu.ru/subject
MPOMBIIIJICHHOTO TTOJTy4eHUS /29/11/
BaKHEUIIINX BEIICCTB

33 YenoBek B MUPE BEIIECTB U 1 28.05.2024 https://resh.edu.ru/subject
MaTEpHUAaJIOB /29/11/

https://resh.edu.ru/subject
34 XuMHS ¥ 30pOBbE YEIIOBEKA 1 29.05.2024 /29/11/
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* Xumus, 10 kirace/ Epemun B.B., Ky3emenko H.E., Teperaun B.U., JIpoznos A.A., Jlynun
B.B.; mox penakmueii Jlyanna B.B., O01mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBenienne

» Xumus, 11 xnacce/ Epemun B.B., Ky3smenko H.E., [IpoznoB A.A., Jlyaun B.B.; moxg
penakuueit Jlyauna B.B., OGmiecTBO ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[PODA»;
AxuunonepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

Meroandeckoe rmocodue k yueonuky Xumus, 11 kmacc/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U., [Ipoznos A.A., Jlynun B.B.; nox penakuueit Jlynuna B.B., O6mectBo ¢
orpaHn4YeHHOU oTBeTCTBeHHOCTHIO ""JIPODA"; AkninonepHoe oodmectBo "M3nareascTBo
"[Ipocsenienue"

MeTtoauueckoe nocobue k yueOnuky Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U., [Ipoznos A.A., Jlyaun B.B.; non penakuueii Jlynuna B.B., O6miectso ¢
orpaHuueHHOM oTBeTCTBEHHOCTHIO "JIPODA"; AknmonepHoe oOuiecTBo "M3aaTenscTBo
"[IpocBenienue"

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/






