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YYHUTE]Ib XUMHH



INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTEIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit ®exepanuu, peaqn3yroUX
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MporpaMMbl 1O XHUMHH, K OIpPENEICHUI0 00Iei
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COACpP)KAaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MIOJIOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepILIAIOIIMM 3TalloM peaju3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIoBEKa, a TaKK€ DKOJIOTMYECKM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY 3/10POBbIO H
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYCHUS B TIO3HAHUH MPUPOJIBI M B MAaTEPHAIBHOMN KU3HHA OOIIECTBA, a TAKXKE C YIETOM OOIIIX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0co0yl pojib B COBPEMEHHON
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOAbI U YEJIOBEKa, KOTOPOoe GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMOM YacThl0 MHPOBOM KYJIbTYphl, HEOOXOIMMBIM YCJIOBHEM YCIELUIHOTO Tpylna U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTH4ecKoil, MUIIEeBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH M NPUHLUUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaIOMIMXCs, HEOOXOJUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiroliuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuyeckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU W3YYEHUH NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOTrO MOJXOAa K M3Yy4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI Ha ypOBHE KJIACCMUECKOW TEOPUHM CTPOCHHUS OPraHMYECKUX COCIUHECHHM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUMU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATIHHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjiom 3peHusi B IpenMere «Xumusi» 0a30BOr0 ypoOBHSI paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas U HEOpPraHWYECKass XUMHUsS» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BaOXXHEMIIMX BELIECTBAX, MX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPoOIeMax, CBI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PeIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMUs» JaHHOTO YPOBHS U3YUYEHUS OPUEHTHPOBAHO HA (JOPMUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBIEHUHN MYTEM HKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTEeTUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTEPHAJIOB.

B muiane pemeHuss 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYyYaroIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHME JIJIsI PA3JIMYHBIX BUOB JACATEIBHOCTU: PEUICHUsS MPoOJIeM, ITOUCKA, aHAIIU3a U
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENLCKOM IEATETLHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTtuke npenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO 00IIIero 0o0pa3oBaHMsl, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEIbHOCTH 4YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHO NaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASTIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHBIE 3aKOHBI U TEOPHUM XHMHH, OCBOCHHE S3bIKAa HAyKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

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

Hapsny ¢ atum, copepkarenbHas XapakTepUCTHKA LI€JIeH U 3a7a4 U3Y4YEHHUs NpEAMETa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero ooOmiero ooOpaszoBanus. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (PYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CHOCO0aMU U
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ »TUM TnpH H3ydeHMHM TpenMera «XUMHS» JOMHUHHUPYIOIIEEC 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH M UX MPUMEHEHUEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIeM,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUU, a TaKXKe JI OLIEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUECKHX CIOCOOHOCTEHN
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMHpOBaHUE U Pa3BUTHE Y 00YUYAIOIIMXCS ACCOLIMATUBHOIO U JIOTMYECKOT'O MBILIUICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Yy oOOydaromuxcsi yOeXIEHHOCTM B TYMaHHCTMYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
paBHOBECHsI, OCO3HAHHUA HEOOXOJUMOCTH OEpPEeKHOTO0 OTHOLIEHHS K TPHPOJE H CBOEMY
3JI0POBBIO, & TaKXe MPUOOPETEHUsI OIbITa MCIOJIBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueOHOM maHe cpegHero o0miero oOpa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeMETHON 00macTn «EcTecTBeHHO-HAYYHBIE PEAMETHI.



OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YPOBHE CPEIHErO
obmero obpazoBaHusi, cocrapisier 68 wacoB: B 10 kmacce — 34 ugaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEPKAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHUHU

IIpenMeT opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIe NOJOkKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BelecTB. lomouorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPaTHBIC CBS3U.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKUX COEIMHEHUN (cUcTeMarudeckas) W TPUBHAIbHBIE HAa3BaHUA BaKHEHUIIMX
IIPEJICTaBUTEINIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIIOACHWE W ONHCAaHUE JAEMOHCTPALMOHHBIX ONBITOB  TI0
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
NPEJCTaBUTENIN AJIKAaHOB: (PU3MYECKME M XHUMHYECKHE CBOMCTBa (peakiuu 3aMeUuleHUs |
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TI'MIpUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psiiA. AUETUieH —
NPOCTEHIINN MPECTaBUTENb AJKUHOB: COCTaB, CTPOeHHUE, (U3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKUE U XUMHUUYECKHE CBOWMCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyu€HHE M TNpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOUHUKU YTaeBoAOpoAoB. [IpupoHblil ra3 U MomyTHbIE HEQTSHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHii), mupoau3. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1actTMacc, KaydykoB U pe3uHbl, koyuiekiun «Hedte» n «Yromnb», MoaenupoBanue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBa HJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTpoeHue, (Gu3NYecKue u
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTHBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),




npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIUPTOB. JeficTBHE METaHOIa U STaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToMHbIe CHUPTHL. OTHICHIJIHMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHue riaunepuHa U
STUJICHTJIUKOJIS.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
stepudukanuu), mnoiydeHue u mnpuMmeHenue. CTeapuHOBasg M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBoapl: coCTaB, KIIACCH(PHUKAIMS YTIeBOAOB (MOHO-, TU- U MToJucaxapub). [ moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMuauHbIM PacTBOPOM
okcunma cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
Ou3nyuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOIIN3, KAYeCTBEHHAS PEAKIIUS C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONMCaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE dTaHona okcuaoMm wmenu(ll)), MHOroaroMHbBIX
cnupToB (B3auMojelcTBUe MMuepuHa ¢ ruapokcugoMm Mmenu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBA pPacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenust 1mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHWU IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMUHOKHMCIOTBI Kak aMm@oOTepHble OpraHuyeckue coeauHeHus. dDusnyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJKOB: THIPOJIN3, JEHATyparus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypamus OEJIKOB IPH HArpeBaHWH, IBETHBIC
peaxiuu OEIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3AllNK, CpenHss MoJeKylsipHas macca. OCHOBHBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTabHbIE METO/Ibl M3y4YECHHUsI BEIECTB M UX MPEBPAILCHHI: O3HAKOMIIEHUE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIIOTe3a, 3aKOH,
TEeOopus, aHaju3, CHUHTE3, KiIaccupuKalusa, TM[EePUOJUYHOCTh, HaONII0/IeHue, HU3MEpeHue,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusm, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonOrus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHATILHOTO MUTAHMSI, MOIOIINE CPEACTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUeCKud dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHUTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHus: IEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XumMudeckux 3eMmeHtoB J[. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TPpyNIaM U Neprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BeliecTBa. XHUMHMUECKas CBs3b. Buibpl XMMHYECKOH CBS3M (KOBaJICHTHas
HEeNoJIsipHasl W TOJspHas, MOHHas, MeTauinyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTb.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemniectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMsI. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJJIOMIHBIE pacTBOpBL. MaccoBast 1o
BEILECTBA B paCTBOPE.

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

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiUii B HEOPraHWYECKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3iIM4YHBIX (hakTopoB. OOpaTHUMblEe pEaKIHH.
XuMmnyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.



DnekrponuTtrueckas auccoruanus. CuibHble u ciaadble 37eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTPaAJIbHAS, IEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALMS
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJiele KpPHUCTAJUIMYECKUX pPeIEToK, HaOJII0AeHHEe U OINWCAaHUE JIEMOHCTPAlMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUM.

Pacuérnble 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemerannbl. Ilonmoxxenue HemeramioB B Ilepuonnueckoi cuCTeME XUMHUYECKHUX
sanementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aToMoB. (Du3Hueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XVUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, ¢ocdopa,
yriepojia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenne meramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3I€MEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Obmue
duznueckue cBoiictBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUYECKUN P HAMpsHKEHUM
METaJlIOB.

XHUMHYECKHE CBOWCTBA BAXKHEHUINIMX METAUIOB (HATPWH, KaJWi, KaJdbIUd, MAarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

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

DKCIepUMEHTAIbHBIE METOJbl H3yYEHHs BEHIECTB M UMX TNPEBPAIICHUN: HU3YYCHUE
KOJUIeKIIMU «MeTauibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPEIIEHUE HKCIEPUMEHTATBHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME TUAPOKCHIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIENOYel, KaueCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3agadu.

Pacuérer maccel BemiecTBa WiM 00bEMa Ta30B MO HM3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MTPUMECH.

XuMUA 4 KA3Hb

Ponps xuMuu B 06ecnie4eHIH SKOJIOTUYECKOM, SHEPTETUUECKON 1 MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB U MaTEPHANIOB: Ba)KHEUILIME CTPOUTENIbHBIE MaTepuabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuajabl s DJICKTPOHHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI0OpEHUS.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPETapaToB,
npaBuiia 6€30MacCHOTO MCIIOIH30BAHMSI MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanmu3zanius MEXNpEAMETHBIX CBSA3EH MPU M3y4EeHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 kyacce oCyIecTBIsIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH,



TaK M MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOPHS,
aHaJIU3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uzuka: Marepus, dHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HU30TOT,
pPaZMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEILleCTBa, PU3NYECKUE BEIUYNHBI U €AUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

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

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO3SIUCTBEHHOE MIPOU3BOICTBO, nuIeBas
MIPOMBIIIIIEHHOCTh, (papMalneBTHUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaoB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM g pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABIISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IpenMeTa «XUMHsS» Ha YpPOBHE CpenHEero oOmero oOpa3oBaHHA
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIECIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HaJIUYue IPABOCO3HAHUS 3KOJOTMYECKOM KYJIbTYpbl U CIHOCOOHOCTH CTaBUTh LIEIH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKaroT cPOPMUPOBAHHOCTD
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNTbHOCTH OOYYaroIIMXCS M0 pealu3aluu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIHMOHHBIX TIPAaB U 00sI3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI IPYTUX
MIPU aHAJIHM3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHO)KCHHS HAYKHU €CTh pe3ysbTaT JJIUTEIbHBIX HaOII0ICHUMH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTeNIbHBIX MOTHMBOB B IIOJIYyYEHUH M TMOCIEAYIOIIEM aHaju3e
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHUS, ITUUYECKOTO TTOBEICHMUS;



CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIGHUBAaTh CBOE IOBEICHHE W MOCTYNKH CBOMX TOBAapHUILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS IIEHHOCTEH 3/J0pOBOTO M 0e30macHoro oOpasza >KHW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOMIOAICHHS TPaBWJI O€30MACHOTO OOpaIleHUs] ¢ BEUIECTBAMH B OBITY, MMOBCEIHEBHOU
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUA TOCJIECACTBUI U HENPHUATUS BPEIHBIX NPUBBIUEK (YHNOTPEOJEHUSI aJKOToJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHWH MPAKTUYECKUX 3a/Jad COLMAIbHOM
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XCHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH AESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyuieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa,

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00PAa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HAHUs HEOOXOAMMOCTH WCIIOIB30BaHUS TOCTHXKCHUN XUMUU JJI PEIICHHS BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
NEATETbHOCTH  DKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHUMAaHUA CIEeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHUHU
paIoHaIBbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JWHCTBE MPHUPOJBI M YEJIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, PEIIEHNUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIHIIMHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUHM OKPYXKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOJIb30BATh XMMUYECKUE 3HAHUSA AJIs PEeLIeHUs TpolieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cdepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMbIC JUII (OPMHUPOBAHUS MHPOBO33PEHUS OOYYArOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, IPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLMAIBHOM KOMIIETEHIIH 00y4Yaromuxcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (POPMYNUPOBaTh M aKTYalIM3MpPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpENEeNATh e JCITEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHH WX JIOCTHIKCHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BaTh IHpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACIATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHABIWBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBECTCTBYIOIINEC MOHATHUA IJIA 00BsCHEHNS OTACIIBbHBIX q)aKTOB n ﬂBJ'IeHI/II\/JI;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIH;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOHUTH JIOTUYECKHE PACCYXICHUS (MHIAYKTUBHBIC, JCAYKTHBHBIC, 110 AHAJIOTHUH),
BBIABJIAATH 3aKOHOMCPHOCTHU U IMPOTHBOPEUYHA B paCCMaTPUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IPOLUECCCEC MO3HAHMA, UCITIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIMU — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BAaHHBIC MOJICIBHBIC MPEICTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIICCTB U XUMHUYCCKHUX peaKHHﬁ.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO COPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TMocoOus, pecypcbl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOH /1JIsl BBIMIOTHEHUS YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekta M (OpMYIHpPOBATh BBIBOJBI MO pE3yibTaTaM MpPOBEIEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alropuT™M JEUCTBUN NPU BBIMOJHEHUHM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyueckas XUuMHUs» OTpa)karoT:

C(OPMHPOBAHHOCTb TPEACTABIECHUI O XMMHUYECKOH COCTaBISIIOIIEH €CTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHusT NPAKTHUUYECKUX 3a7ad M SKOJIOTMYECKHM OOOCHOBAHHOIO OTHOUIEHHMSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrAIOLINE
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHILIATEIILHOCTh, XUMHYECKasi CBsA3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYIMIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH P, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIMe COCIUHEHUs, MOHOMEp, NOJIUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJIOrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCIOIb30BAHNU BOKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U IPaKTHYECKON JeSITeIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKY MOHSATUH, YCTAaHABINBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHITUS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILLCHUI OPTaHUYECKUX COCIUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) GOPMYII OPraHUYECKUX BEIIECTB
U ypaBHEHHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAAJIEKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEIIECTB IO HX COCTaBYy WU CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAlllde COEIUHEHMs, BBICOKOMOJIEKYIIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHsA 1o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBHAJbHBIE HAa3BAaHHUs OTIEIBHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
aleTUJIEH, STWIECHIJIUKOIb, TJIULEPUH, (QEeHOJd, (opManbAeruj, aleTalbAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIJIOTA, OJIEMHOBAsl KUCJIOTA, CTEApUHOBAs KUCIOTa, IJI0K03a, (QpyKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI OMNPEAEATh BHJbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOCHMS OPraHMYECKHX
BetiecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTABUTENEH Pa3INYHBIX KJIACCOB OPTraHUYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STUJICHTJINKOIb, TTUIEPUH, (EHOJ, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJI003a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI MX MEPEPadOTKH M TMPAKTHUYECKOE MPUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMHM 10 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XHWMHHM INPHU HM3YYCHUH BEUIECTB WU XHUMHUYECKUX SIBJICHUH
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJCIHPOBAHUE), UCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCYn0il u
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUH OSKCIIEPHUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIMM OPraHMYECKHX BEIIECTB, JEHaTypauus OEJIKOB IHpu
HarpeBaHUU, IIBETHbIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yNIbTaThl
XUMHYECKOTO J3KCrIepuMeHTa B (GopMe 3aluCH YpaBHEHHUH COOTBETCTBYIOIIUX pEAKIU U
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMOaTh TMpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBE/IECHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKPY’KaloIllel MPUPOJIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA YKUBbIE OpraHU3MbI
ONpeAeNEHHBIX OPraHMYeCKUX BEILIECTB, MOHMMas cwmbica mnokaszatens I[IJIK, moschaTe Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YeJI0BEeKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1AaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUIs CcHeNbIX M cAa0OBHIAMMX OOy4aroIUXcs: YMEHHME MHCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIICHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHYECKUX 3adad M DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAeT: OCHOBOIOJATarolIne
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHIATEIHLHOCTh, CTENEHb
OKUCTICHUs, XWUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METANTHYECKas, BOJIOPOIHAsN),
KpUCTAJUIMYECKasi  pelETKa, TUIBI XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHIECKAs IUCCOIMAINS, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconranuu, nepuoaudyeckuii 3akoH J[. WM. MeHnneneeBa, 3akoH



COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI HEPTUU NPU XUMHYECKHUX
pPEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH $3BIK XHUMHH, MHPOBO33PEHUECKUE 3HAHMI,
JeKallMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U O€30M1acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU eI TEIHHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBIABIIATH XapaKTE€PHbIC IPU3HAKY MTOHATHUIH, yCTaHABIUBATb
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKCAHUU HEOPTaHMUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY IJIsl COCTaBJICHUS
(GopMyn BeIIECTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKHX BELICCTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHMX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSA3M (KOBaJIEHTHAas!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIIIMUYECKOW PEIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJSIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAeaEHHOMY KJIacCy/TpyIie COeMHEHUH (IIPOCThIE BEIIECTBA — METAJLIbI U
HEMeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHHUTEIBHYIO |
HIPOTHOCTUYECKYIO (PYHKILINY;

c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKkux 3aemeHTos /1. 1.
MeHeneeBa, HMCHOJIB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETHYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX diieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAHHE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUII;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PUIMPOBATh XUMHYECKHE PEAKIUHU I10 Pa3IuYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIIOBOMY 3¢ ¢eKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PeaKIuy, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKLUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPAaBHEHUs peaKklii HOHHOIO OOMEHa, YUHThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH pPEAaKIUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakuuu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (npunnumn Jle llatense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTD



npecTaBieHuid 00 OOIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XMMHUYECKHX
peakIusaX, Macchl BELIeCTBA WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAcce
Wi 00bEMY OJHOIO M3 YYaCTBYIOIIMX B peakLMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHUPOBAHHOCTh YMEHHMH COOJIIOAATH MpaBuiia MOJIb30BAHUSA XUMHUYECKON MOCYA0H U
71a00paTOPHBIM 000PYIOBAaHUEM, A TAKXKE IPaBHUJIa OOPAICHHUS C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XUMHYECKHHA AKCIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeakIMd HOHHOrO0 OOMEHA, KAaueCTBEHHbIE pEaKIMM Ha
cynbdar-, kapOoHAT- U XJIOPHU-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3ajay no TtemaMm «Metamuib» U «HemeTamuib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yiabTaThl XMMHUYECKOIOo 3KCIIepUMEHTa B (opMe 3alUCH YPABHEHUIH COOTBETCTBYIOLIMX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHIO,
[I0JIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHUKalMM, MHTepHET u
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBHiIa SKOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
OIpesieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TK, noscHare Ha npumepax crnocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/AaX MO3HAHMSI BEIIECTB M XUMUYECKUX SIBJICHUI;

JUIs  CceNbIX M cAa0OBHIAMIMX OOyYaroIUXCs: YMEHHME HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m
NPOrpamMMbl Bcero Koﬁﬂ TPOILHBIC Hp6aKanecKne o0pa3oBaTte/ibHbIE
padoTbl padoTbI pecypes
Pa3znea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOCHHSI OPraHMYECKUX COSTUHCHUH A. 3 - - resh.edu.ru
M. bytneposa
Hroro mo pazueny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHbIC YIIEBOAOPOIbI — AJKAHBI 2 - - resh.edu.ru
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aJKaJMEHbI, AJIKUHBI
2.3 ApoMaTHyecKue yrieBOI0pOIbI 2 - - resh.edu.ru
[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U
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ux nepepaboTka
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BEIIECTB
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Pa3nen 2. Heoprannuyeckasi Xumust
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2.3 P P 2 - - resh.edu.ru
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10 KJIACC
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[IpenmeTt opranuueckoil XuMuu, €€
1 BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 1 0 0 01.09.2023 resh.edu.ru
Teopust cTpoeHust OpraHNYECKUX
2 coenuHenuii A. M. Bytieposa, eé 1 0 0 resh.edu.ru
OCHOBHBIE ITOJIOKEHUS 08.09.2023
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opranuueckux seuiects. Homenkmnarypa
3 (cucremaTuyeckas) U TpPUBHAJIbHBIE . 0 0 15.09.2023 resh.edu.ru
Ha3BaHUs OPraHMYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHHE,
4 TOMOJIOTMYECKUH PsijL . 0 0 22.09.2023 resh.edu.ru
MeraH u 3TaH — npocTenIne
S MIPEJICTABUTEITH aJTKaHOB 1 0 0 29.09.2023 resh.edu.ru
6 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 0 0 06.10.2023 resh.edu.ru
OTHIIEH U PONHIEH — MpOCTenIIne
! MIPEACTABUTENH AIKEHOB 1 0 0 13.10.2023 resh.edu.ru
[Ipaktrueckas padota Ne 1. «I[lomyuenue
8 STWJIEHA U U3yYEHHUE €ETO CBOMCTBY . 0 . 20.10.2023 resh.edu.ru
Ankanuensl. byraguen-1,3 u
9 MmetminOyramueH-1,3. [lomydenue 1 0 0 resh.edu.ru
CHUHTETHYECKOTO KayuyKa U Pe3HHbI 27:10.2023
AJKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKHH PsJl. AlleTHIICH — 1 0 0 10.11.2023 resh.edu.ru

MPOCTEUIINN MPEICTABUTEIb AIKHHOB




Brrancnenus no YpaBHCHHUIO XHUMHYECKOH

11 resh.edu.ru
peakiumn 17.11.2023
ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh

12 resh.edu.ru
apeHOB 24.11.2023
I'enetnyeckas CBS3b YIII€BOJAOPOIOB

13 YIIIEBOAOPONOB, resh.edu.ru
IIPUHAIEKALIUX K pa3IMYHbIM KJ1accaM 01.12.2023
[TpupogHbIe HICTOYHUKH YTIEBOJOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC 08.12.2023 resh.edu.ru
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu o
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC 15.12.2023 resh.edu.ru
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu o
KonTponbHas pabota no pazaeny

16 resh.edu.ru
«YTI1€BOAOPOIBI» 22.12.2023
[IpenensHbBIE OJHOATOMHBIE CITUPTHI:

17 PeL A P resh.edu.ru
METaHOoJ U 3TaHoi. BonopoaHas cBs3b 29.12.2023
MHOroaToMHBIE CIUPTHI: TUIICHTIIUKOIb U

18 resh.edu.ru
TJIMIIEPUH 12.01.2024

19 DeHOJI: CTpOEHHUE MOJIEKYJIEL, dbuznyeckue resh.edu.ru
Y XMMHYECKUE CBOMCTBA, IPUMEHEHNE 19.01.2024
Anpaeruapl: hopManbAeTHI U

20 resh.edu.ru
areTanpAerua. AeToH 26.01.2024

HOOCHOBHBIE T JbHBIE KapOOHOBBI

21 OneoocHoBHbIE Mpere © KapboHoBbIe resh.edu.ru
KHCJIOTHI: MypaBbHHAS M YKCYCHas 02.02.2024
[IpakTuueckas padora Ne 2. «CoiicTBa

22 p pane resh.edu.ru
pacTBopa YKCYCHOW KHCIIOTBI» 09.02.2024
CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK

2 resh.edu.r

3 MIPEICTaBUTENN BBICIIUX KapOOHOBBIX 16.02.2024 esh.edu.ru
KHUCIIOT

24 Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX resh.edu.ru
KHCJIOT, BX MOIOIIEEe JEHCTBHE 01.03.2024 A

25 CroxHbIe 3(DUPHI KaK MPOU3BOIHBIC resh.edu.ru
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KapOOHOBBIX KHCIIOT. [ MAPOIN3 CI0XKHBIX
3¢upoB

XKupsl: ruaponu3, npuMeHeHue,
OuosIoruuecKas poib )KUPOB

15.03.2024

22.03.2024

resh.edu.ru

27

VYraeBogpl: cOCTaB, KiIaccuuKanus.
Bakneiiue npeacTaBuTeNnu: Ti0K03a,
¢bpykTO3a, caxaposa

05.04.2024

resh.edu.ru

28

29

30

31

32

Kpaxmai u nemironosa Kak NpupogHbie
ITOJIMMEPBI

Kontponbnas paboTa mo pazaery
«Kucnopozacoaepxariue opraHu4ecKue
COCITUHEHUS

AMMHBI: METUJIAMWH W aHWJIMH

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe
OpraHMYECKUEe COCTUHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuast

benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS

12.04.2024

19.04.2024

26.04.2024

03.05.2024

10.05.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

33

34

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OcCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH.
[InacTmaccel, KaydykH, BOJJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

17.05.2024

24.05.2024

resh.edu.ru

resh.edu.ru




11 KJIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalusi aTOMOB

KoaudecTBO 9acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3y4eHust

01.09.2023

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

resh.edu.ru

[Tepuonuueckuii 3akoH u Ileproauueckas
crucTemMa XMMu4decKkux anemeHToB /. U.
MemnieneeBa, UX CBsI3b C COBPEMEHHOI
TEOPHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN
10 FpyNIaM U nepuojam. 3HaueHue
MEPUOANYECKOTO 3aKOHA 1 CHCTEMBI
xumMuueckux anemenToB [[.M1. Menieneena B
pa3BUTUHU HAYKH

08.09.2023

15.09.2023

resh.edu.ru

resh.edu.ru

CrpoeHue BeniecTBa. XMMUYeCKas CBS3b, €€
BUJIbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoHas cBs3b

BanenTHOCTh. D1EKTPOOTPUIIATETBHOCTb.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

22.09.2023

29.09.2023

resh.edu.ru

resh.edu.ru

[loHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTtrHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 107151 BEILIECTBA B pacTBOPE

06.10.2023

resh.edu.ru

KJIaCCI/I(I)PIKaI_[I/Iﬂ U HOMCHKIJIAaTypa
HEOPTaHNUYCCKUX COG)IPIHeHPIfI.
I'enernueckas cBs3b HCOPTaHNYCCKUX
BCIIECTB, PA3JIMYHBIX KJIIACCOB

13.10.2023

resh.edu.ru

Knaccudukanmst XaMUIeCKuX peakiuii B

resh.edu.ru




HEOPraHMYECKO U OpraHM4ecKoi XUMHUU.
3aKOH COXpaHEHMsI MACChl BELLIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMUYECKUX PEaKIUsIx

CkopocTtb peakimu. OOpaTuMble peakium.
XUMHUYECKOE PaBHOBECHE

20.10.2023

27.10.2023

resh.edu.ru

10

ITpakTrueckas padora Ne 1. «BiustHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKInm»

10.11.2023

resh.edu.ru

11

12

13

14

15

DekTponuTHdeckas aucconuanus. [lonarue
0 BoJiopoiHOM Tokasarene (PH) pactBopa.
Peakniuu nonnoro oomena. ['maponm3
OPraHWYECKUX U HEOPTaHUYECKUX BEIICCTB

OKHCITUTEIIEHO-BOCCTAaHOBHUTEIILHBIC
peaxiuu. [lonstue 06 anekTpoaunse
pacIIaBoB ¥ pacCTBOPOB COJIEH

KonrtponsHas pabota no pazaeny
«Teopernyeckue OCHOBBI XUMHH

Mertamibl, ux nosnoxenue B [leprnoanueckoit
cUCTEeMe XMMUYECKUX AieMeHToB /1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O01ue pu3nyecKue CBoicTBa
METaJIOB

CrutaBsl METaJUIOB. DIIEKTPOXUMUYECKAN
P HAIPSDKEHUM METAJIIIOB

17.11.2023

24.11.2023

01.12.2023

08.12.2023

15.12.2023

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

resh.edu.ru

16

XUMHUYECKHE CBOMCTBA BAKHENIIINX
METaJUIOB (HATPHUH, KaJduil, KaabI[ui, MarHHH,
ATIOMUHUI) U UX COeTMHEHUI

22.12.2023

resh.edu.ru

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEeTUHEHNN

XUMHYECKHE CBOMCTBA IIMHKA, JKeae3a U uX
COECTMHEHUN

29.12.2023

12.01.2024

resh.edu.ru

resh.edu.ru




19

[TpakTnueckas padora Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Mertamns»"

19.01.2024

resh.edu.ru

20

21

22

Hemertaiibsl, NX HOJIOKEHUE B
Ilepronnueckoit cucTeMe XMMUYECKUX
snemeHnToB 1. Y. Menaeneesa u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Du3nyecKue CBOMCTBA HEMETAIIOB.
AmnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)
XHUMHYECKUE CBOMCTBA IAJIOI€HOB, CEPBI U
UX COeOUHEHUN

26.01.2024

02.02.2024

09.02.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

23

24

25

XHUMHYECKUEe CBOMCTBA a30Ta, hocdopa u ux
COEIMHEHUU

XUMHUECKUE CBOMCTBA yIiepoia, KpEMHUS U
UX COeIMHEHUH

IIprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COE€IUHEHUI

16.02.2024

01.03.2024

15.03.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

26

27

28

O00011eHNEe U cUCTEMATH3AlMs 3HAHUH 110
TeMme «HemeTtanmnsr». Beraucnenus mo
YpaBHEHUSAM XUMHUYECKHUX PEaKIUid 1
TEPMOXUMHUICCKHE PACUETHI

[TpakTuueckas padota Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"Hemertamnsl"»

KonrtponbHas pabora o TemMam «MeTambhy
u «Hemeramnbny

22.03.2024

05.04.2024

12.04.2024

resh.edu.ru

resh.edu.ru

resh.edu.ru

29

HeopraHquCKHe N OPraHUYCCKNUE KUCIIOTHI.
HCOpI‘ AHUYCCKHC U OPTaHNUYCCKUC
OCHOBAaHUs

19.04.2024

resh.edu.ru

30

AM@oTepHbIe HEOpraHUYECKHe U
OpraHuYecKue coeAnHeHus. ['enernueckas

26.04.2024

resh.edu.ru




CBsA3b HCOPraHUYCCKHUX U OPraHu4CCKHUX

BEIIICCTB
Ponp xumMuu B 00ecTieueHU 3KOJIOTHICCKOM,

31 SHEPreTHYECKOU M MUIIEBON OE30MaCHOCTH, 1 03.05.2024 resh.edu.ru
Pa3BUTHH MEIUITHBI
[IpencraBnenust 06 0OMIKUX HAYYHBIX

32 HPUHLMIAX IPOMBIIIICHHOIO Oy EHUA 1 10.05.2024 resh.edu.ru
BXHCHININX BEIICCTB

33 YennoBek B MUPE BEIICCTB U MaTEPHAIIOB 1 17.05.2024 resh.edu.ru

34 XUMHUS 1 30pPOBbE YEIOBEKA 1 24.05.2024 resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

* Xumus, 11 kinace/ Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «3marenscTBo
«IIpocserienune»

Pymsutuc I'. E. Xumus. 10 knacc. YueOnuk m1s obmieoOpasosar. yupexaenuit / . E.
Pymsutuc, ®@. I'. ®enpaman. — 4-e uza. — Mocksa: IIpocsemienue, 2016. — 224 c. : un.;

Pymutuc I'. E. Xumus. 11 knacc. YueOnuk nis obmeobpaszosart. yupexaenuid / I, .
Pymsutuc, ®. I'. ®enpaman. — 3-e uzn. — Mockaa: [Ipocsemenue, 2016. — 224 c. : wi.

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
Acanosa JI. U. Texnonorudeckue kaptel (Meroauueckoe nocodue) / JI. Y. AcanoBa. —
Mockaa: IIpocsemenue, 2011, - 112 c.;

I'aneesa H. JI. KapToTeka pa3BuBaronux 3aaHui JUIsl LIKOJBHOIO Kypca XUMHH.
MeTtonuyeckoe mocodue Juist yuuresneil xumuu no peanusauuu tpedosanuii @I'OC k
MEeTaIpeIMETHBIM U JINYHOCTHBIM pe3yibTaraMm. Texnonorus MCY ][] kak pecypc peanu3anuu
tpeboBanuit ®I'OC / H. JI. T'aneesa, I'. I'. JIpicoBa. — Mocksa: 5 3a 3Hanus, 2015. — 64 c.;

I'apa H. H. Xumus: ypoxu B 10 knacce: mocodue mis yuurens / H. H. I'apa. — Mocksa:
[Ipocsemenue, 2014. — 127 c.;

I'apa H. H. Xumus: ypoku B 11 knacce: nocobue mist yaurens / H. H. T'apa. — Mocksa:
[Ipoceemenue, 2014. — 127 c.;

HoponbkuH B. H. Xumus. EI'D. Paznen «Heoprannueckas xumusi». 10 — 11 knaccsl.
TpenupoBoyHas TeTpasib. Y4ueOHo — MmeToauueckoe mocodue / B. H. loponskun, A. T
bepexwnas, T. B. Caxxnena, B. A. ®eBpaneBa. — Mocksa: Jlernon, 201. — 65 c.;

3arpannuHas H. A. Jluarnoctuka MeTanpeIMEeTHBIX Pe3y/IbTaTOB IPU 00YUEHUH XUMHUH B
ocHoBHOM mikoue. [Tocobue mst yuurens / H. A. 3arpanununas, E. B. MupenkoBa. — MockBa:
Pycckoe cnoBo — yueOHuk, 2020. — 124 c.;

Kazannes 0. H. Xumus. «Konctpykrop» Tekymiero kourposs. 10 knacc (mocobue st
yuutens) / FO. H. Kazanues. — MockBa: Benrana — I'pad, 2011. — 84 c.;

ITyts B mpodeccuto. IlIkonapHbIE Hccen0BaTENbCKHUE TPOEKTHI 1o xumun / [A. A. Kapuosa];
noa. pea. A. A. Kapuosoit. — Cn6.: U3natensctBo C. — [letep6. yu — 1a, 2020. — 234 c., un.;

Paneuxuit A. M. Xumus. lunakruaeckuit matepuai. 10 — 11 kimaccel: mocobue asist yaurenen
obmieoOpasoBar. yupexxaenuii / A. M. Panenkuii. — Mocksa: [Ipocsemenue, 2011. — 127 c.

Teopus u mpakTUKa JUCTAHIIMOHHOTO 00ydeHus: yueoHoe mocobue st By3oB / [E. C. [Tomat u
np.]; mox pen. E. C. Tlonat. — Mocksa: U3narensctBo FOpwuiit, 2020. — 434 c.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1) http://www.dutum.narod.ru/element/elem00.htm (Paccka3si 00 3emMeHTax)

2) http://www.hemi.nsu.ru/ (OcHOBBI XMMUU. DJICKTPOHHBINH YISOHHK)

3) http://lwww.himhelp.ru/ (ITosmHbIi Kypc XuMEH)

4) http://chemi.org.ru/ (Y4eOHUK XUMHH)



5) http://home.uic.tula.ru/~zanchem/ (3anumarenbHast Xumust)

6) http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeIbHBINA CAWT IS IIKOJILHUKOB)
7) http://chemistry.narod.ru/ (Mup xumun)

8) http://lwww.alhimikov.net/ (ITose3nast nHbopMaIHs 110 XMMHUH)

9) http://lmwww.xumuk.ru/ (XuMuK.ru - caiiT 0 XumMun)






