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INOACHUTEJIBHASA 3AIINCKA

[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 pe3y/nbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENbHOM MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIC IMPOrPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruun pa3BUTUSA
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeH
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MOJrOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJy4aeMO€  BBIIYCKHHUKaMH  0011e00pa3oBaTeabHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTEeME XHMUYECKOro o00pa3oBaHHsA. OJTU ILEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpazoBaHHe 00Y4arOIIUXCs 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, €&
3HAu€HUs B MO3HAHUU MPUPOABI U B MAaTEpUAIbHOMN KU3HU OOIIECTBA, a TAKXKe ¢ y4€TOM OOIIHNX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIN3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepualbHOM KyabTypbl. OHa BHOCHT CBOHM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BEHIECTBEHHOI'O COCTAaBAa OKPY’KAOLIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHdecKoil, MHUIIEBOH, SKOJIOrMYecKodM Oe30macHOCTH U
OXpaHbl 3/I0POBBSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH M NPUHLUUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011asi 1 HeopraHuyeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU U3YYEHUU NpeaMmeTa obOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.



CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWHM Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JEKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B mpeaMere «XuMmusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs TEOPETUYCCKHA MaTepual u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas © HEOpPraHWYECKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATH
3HaYEHHE TMEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKMX U METOJIOJIOTMYECKUX TMO3HIIMA,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTH 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 JPYTUMH HAyKaMH, paCKphIBalOT €€ poJib B TO03HABATEIBHON U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX TPHIIOKECHUN XMMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PeIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCOPCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTraHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMH (aKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemieHus 3amad  BOCIHMTAHUWS, PA3BUTHS U COIMAIM3AUUA  OOyYaroIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAUCHHE /IS PA3IMYHBIX BUOB JCSITEILHOCTH: PEIICHUs MPoOJieM, MOUCKa, aHAIN3a U
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM JIEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeAHero oOmero o0pa3oBaHWsA, TP  ONPEIACICHUH  COJAEpKATeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUUECKOW JIeATETbHOCTH YEJIOBEKa M KaK OJHOr0 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 yposHe (10 —11 xJ1.) ABASIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWMHUYECKHMX 3HAHWW KaK Ba)KHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYMHBIX O0OOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPO/JIC, B MPAKTUUECKON U
MOBCE/IHEBHOM JKU3HH;

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

Hapsny ¢ atum, copepkarenbHas XapaKTepUCTUKA LI€JEH U 3a7a4 U3ydeHUs MpeiMeTa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE COJEep)KaHUsi OO0y4yeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OMIE00pa30BaTEIbHON  OpTraHU3alHH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUM M MPUMEHEHHS WX B PEaJbHOM >KU3HU U1l PEIICHUS
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 HHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE JIJIS PA3TUYHBIX BUIOB JEATEIBHOCTH: PEIIeHUs MpodieMm,
MOMCKA, aHaimu3a W 00paboTKku WHGOpPMAIMU, HEOOXOMUMBIX UIsi MPUOOpPETEHHUs OIbITa
JeATEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHMU XMMHH, a TakKe JJid OLEHKH C
MO3UIMI IKOJIOTUYECKOH 0€30I1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
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 OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, ©€ BaXHOW pONMM B  pEIIEHWH TJI00ANbHBIX  MpoOJeM  palloHaIbHOTO
MPUPOIONIONIL30BaHUS, TOMOJHEHNS SHEPreTHYEeCKHX PECYpCcOB M COXpPaHEHUs MPHUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U 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 MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.



OO1ee 4nCilo 4acoB, OTBEACHHBIX Ul M3YYEHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHET0
obmero obpazoBaHusi, cocrapisier 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
kiacce — 34 gaca (1 yac B Hefeno).



COJAEP/KAHUE OBYYEHUA
10 KIIACC OPIAHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHnuecKOl XMMHM: €€ BOZHHMKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYEHHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHBbIC MONIOKEeHUS. CTPyKTypHBIE (DOPMYIJIBI OPTaHUYECKUX BEIIECTB. | omomorus,
n30Mepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o0  KiIacCUPUKANMA  OPraHUYECKHX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPECTABUTENICH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl U3YYEHUS BEIIECTB M MX MPEBPALLEHUN: O3HAKOMIICHHUE C
o0OpaslaMu OpraHM4ecKuX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJIECIUPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJICHHE M OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPTAaHUYCCKUX BEIECTB MPU HArpeBaHUU (IUIaBJICHHUE, OOYTIIMBAHUE U TOPEHHE).

YriieBogopoanbl

AJKaHBl: COCTaB M CTPOEHHUE, TOMOJOTHYECKMH pAn. MeraH M 3TaH — mNpocTeilne
MPEACTABUTENN QJIKAHOB: (PU3WYECKME M XHUMHYECKHE CBOWCTBA (pEaKIuu 3aMEIICHHUS |
TOpEHUS ), HAXOXACHNUE B IPUPOJIE, TOJTYyISHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIICH U MPOMWIEH — MPOCTEeHINe
MPEJICTABUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, TUIpATAIIUU, OKUCJICHHS U TIOJTMMEPHU3ALIUN ), TIOJTyUSHHE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoMcTBa (peakuus nmoaumepusanun). [lonydenre CHHTETHUECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psia. ALETUIEH —
IPOCTEHIINN NPEACTaBUTENb aJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYeHHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUS), NOJYUEHUE U
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHdeckass CBs3b MEXIy YIVIEBOJIOPOJAMHU,
MIPUHAISKAINTUMHU K Pa3IMYHBIM KJIaccaMm.

[TpuponHble UCTOYHUKU YTIeBOAOPOJOB. [IpupoaHblil ra3 u monyTHbIE HE(TIHBIE Ta3bl.
Hedte u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYeCKHiA, KaTaTUTUYECKUI), mupoau3. [IpoaykTel nepepaboTku HEDTH, UX TPUMEHEHHE B
MPOMBINIUICHHOCTH U B ObITY. KaMEeHHBII yToab ¥ MPOIYKTHI €r0 MepepadoTKH.

OKCIEpUMEHTAIbHbIE METO/Abl U3YUYEHHS BEIIECTB U MX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpasmamu 1uiacTMace, KayudykoB U pe3uHsbl, koiuekunu «Hedts» u «Yronby, MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJTyYCHHUE ITHJICHA U U3YYCHHUE €T0 CBOMCTB.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIIECTBA FJIM TPOAYKTAa pPEaKlUU TO HM3BECTHBIM Macce, O00BhEMY, KOJIMYECTBY
OJTHOTO M3 UCXOHBIX BEIIECTB WU MIPOTYKTOB PEAKIINN).

Kucnaopoacoaep:kamme opranndeckue coelMHeHUs

[IpenenbHBIe OJHOATOMHBIE CHHPTHI. MeETaHONT W OSTaHOJ: CTpoeHue, (Qu3nyeckne u
XUMUYECKHE CBOMCTBA (peaklMH C aKTUBHBIMHU METaJJIaMH, TaJIOT€HOBOJOPOJAaMHU, TOPEHHUE),
npuMeHeHne. BomopoHbie CBA3M MEXTy MOJIEKyJIaMHi CIUPTOB. J[elicTBHE MeTaHOJa U dTaHOJIa
Ha OpraHu3M YeJIOBEKa.




MHoOroaToMHbI€ CHHUPTHL. OTHJICHIJIIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOICHUCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOr0OaTOMHbIe cHupThl). /JleficTBue Ha opraHu3m uesnoBeka. [IpuMeHeHue riauuepUHa U
STUJICHIJIUKOJIS.

@DeHo: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS W BOCCTAaHOBJICHUS, KAayECTBEHHBIC PEAKIUH),
NOJy4EeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
stepuukanmuu), MoiyueHue u mnpumeHeHue. CTeapuHOBasi M OJEUMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIee JIeHCTBUE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xupoB. buonornyeckas posib KUpPOB.

YTneBopl: cOCTaB, KIACCH(HUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOCHHS MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), okuciaenne amMmuauyHbIM PAcTBOPOM
okcugma cepebpa(l), BoccraHOBICHHE, OpOKEHHE TJIIOKO3bI), HAxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posib. orocunTes. PpyKkTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u nemiono3a Kak mpupojHble noiaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, Ka4YeCTBEHHAS PEAKIIUS C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YCHMsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoia okcuaom wmenu(Il)), MHOroaToMHBIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcugoM Meau(ll)), anprerunoB (okucieHue
aMMHa4YHbIM pacTBopoM okcuaa cepeodpa(l) u ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMajga C HOJOM), TPOBEACHHE MPAKTUYECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHMH IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTconepikale OpraHn4eckie CoeIMHEHN.

AMHUHOKHMCIOTBI Kak aMm(oTepHble OpraHudyeckue coenuHeHHs. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlMHA). buonorumueckoe 3HaueHue
amMHHOKuUCIOT. [lenTumapt.

benku kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuynas, BTOpHYHAs U
TpPeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOHCTBa O€JIKOB: TUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKcrepUMEeHTalbHbIE METOJbl M3YYEHHUsS! BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HarpeBaHWH, I[BETHHIC
peaxiuu OEeIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeaHsAs MoJIeKyiaspHass macca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHH — MOJIMMEPU3aIUs U OJTMKOHICHCAITHUS.

DKcrepruMeHTATbHBIE METOJIbl M3YYCHHUSI BEUIECTB M WX TPEBPALICHUN: 03HAKOMIICHHE C
00pa3iaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.



Peanuzanus MeXnpeIMETHBIX CBA3€H NMpU U3y4EeHHUH opraHmdeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyUYHBIX MOHATHH, Tak U
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBJIEHHE, HAy4yHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHsl, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®u3nka: MaTepusi, FHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, (pU3MUecKue BEJIMYMHBI U €MHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThl, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKaPCTBEHHBIE M KOCMETUYECKHE MTPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KNIACC OBHIASA U HEOPITAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHM

XuMuyeckuit sneMeHT. AtToMm. Sapo aroma, HU30TOIBL. JJNEKTpOHHas 000JI0YKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anmemeHTh. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO0 OpOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DeKTpoHHas KOH(UTYpaLKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepmoanueckas cuctema Xxumudeckux sseMeHtoB JI. U.
MengeneeBa. CBs3p nNepUOAMYECKOrO 3akoHa M llepuonnyeckoil cuCTEMBl XUMHUYECKHX
snemenToB JI. 1. MenzaeneeBa ¢ COBpEMEHHON TEOpUEU CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELLECTB
0 TPYIIaM U Nepruoaam. 3HauYeHUe NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBS3b. BuABbl XUMHYECKON CBsI3U (KOBaJEHTHas
HEMNoJIsipHasl W TOJSpHas, MOHHAs, MeTajnndeckas). MexaHu3mbl 00pa30BaHHs KOBaJEHTHOMN
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTH.
DIEKTPOOTpULIATENLHOCT. CTeneHb OKHUCIIeHUs. IOHBI: KaTHOHBI U @aHUOHBI.

BemecTBa MOJIEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTue 0 AMcHepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 105
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkmatypa HeopraHMYeCcKHX
BEIIECTB. [ eHeTHdeckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAICKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYecKoW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IIPEBPALCHUS
SHEPTUH TIPU XUMHUYECKUX PEaAKITUIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiW4HbIX (hakTopoB. OOpaTUMble peakluu.
XuMmuyeckoe paBHOBecHue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHE XHMHUYECKOTO pPaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTHdeckas aucconuanus. CuibHble W ciiadble 3JeKTponuThl. Cpema BOJTHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, IIeJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH.

OKCHEpUMEHTAJILHBIE METO/Abl M3YYEHHUs BEIIECTB U UX IPEBpAILlEHUM: JAEMOHCTpalus
tabmui «llepuogudeckas cucrtema xumuueckux siaemMeHToB [[. WM. MennpeneeBa», mzyueHue



MoJeNell KpPUCTAIMUYECKUX peIEToK, HAOMI0JeHWe M ONUCAHHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3jokKeHHe NEepOKCHIa BOJOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpEJIETICHUE CPellbl PACTBOPOB BEIECTB C IOMOILBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOro OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nnyHbIX (PAaKTOPOB Ha
CKOPOCTh XUMUYECKOM peaKum».

PacuérHble 3anaumn.

Pacuérbl 10 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannyeckass Xumusi

Hemeramnbl. Ilonoxxenne HemeramuioB B Ilepuoguyeckoil cucreMe XHUMHYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIMS HEMETAJUIOB (Ha IpUMepe KUCIIOpoJia, cepbl, hocdopa u yriepoaa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTMHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCIMHEHU).

ITpuMeHeHrEe BaXHENIINX HEMETAJUIOB U UX COEJUHEHUM.

Meramnsl. [lonoxenue meraios B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aToOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTauioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN psA HaNpsyKEHHUM
METAJIJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaJWid, KaJdbIMd, MAarHUM,
QIIOMUHUH, [UHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O6mme cnocoObI MoTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMs BEIIECTB M MX IPEBPALLCHUN: H3YUYCHHE
KOJUIEKIIMH «MeTaJllbl M CIUIaBbI», 0Opa3lOoB HEMETAJUIOB, PEIICHHE HKCIEPUMEHTAIbHBIX
3ajay, HaOJIOJIeHHWE M  ONMCaHUEe JEeMOHCTPAllMOHHBIX U  JAOOpAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAIIJIOB).

Pacuérnrie 3amaun.

Pacuétsl Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BeEIIECTBa,
Macce Uiu 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMA,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKLIMH, €CIIH OJTHO U3 BEIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCKOol 1 MUILEBO 0e30macHoCTH,
pa3BuTUM MeauuuHbL. [loHSATHE O HAy4yHBIX METO/ax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuuu.

[IpencraBinenuss 00 OOWMX HAyyHBIX NPUHLHUIAX [POMBIIUIEHHOTO IOJyYEHUs
BaXHEMILINX BEILECTB.

UYenoBek B MHUpE BEUIECTB M MaTEpUaOB: Ba)KHEWIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepUasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuanbl IJIs SJIEKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCcKUe U MUHEpaIbHbIE y10OpEHHUSI.

XvMHs M 3[I0pOBbE YEJIOBEKA: NpPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MacHOT0 UCIOIb30BaHMs MpenapaToB ObITOBOM XUMHUHU B TOBCEITHEBHOM JKHU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 kiacce OCyIIECTBIISETCS Yepe3 MCHOIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHbBIX MOHSATHH,
TaK U MOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJENBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpusd,
aHanmu3,  CHHTe3,  Kiaccupukanus, MEepUOAMYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHHUE, SIBIICHHE.



®usnka: Marepusi, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUECKUE BEIIMYUHBI U €AMHUIIBI KX U3MEPECHHSI, CKOPOCTb.

buonorust: knetka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHbIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBIILIEHHOCTb, MeTaJUTyprusl, MIPOU3BOCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBINIICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUajOB, JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAaHOTEXHOJIOTUHU.



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

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHero ooero oopazoBaHMsl (JINYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-meTronndyeckoii OCHOBOW it pa3pabOTKM IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHusl SABIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBMM C CHUCTEMHO-JCSTEIBHOCTHBIM IOJAXOJOM B CTPYKTYypE JMYHOCTHBIX
pe3yibTaTOB OCBOEGHUS IpeaMeTa «XUMHs» Ha YypOBHE cpenHero oOmero ooOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONINE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM TpakAaHCKON MAECHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HaJINYMe MOTUBALMH K 00yUEHHUIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOIl M BOCIUTATENIbHOW JEATEJBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIBTYPHBIMH, JIYXOBHO-HPABCTBEHHBIMH LEHHOCTSMH M HJCaJaMHd POCCHICKOTO
IpaXJIaHCKOro OOlIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M IPAaBUIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOLIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAaHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE PEe3yIbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPakaroT cPopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOy4arolMXcs [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

OCO3HAHMSI O0YYAIOIMMICS CBOMX KOHCTHUTYIIHOHHBIX NPaB M 00sS3aHHOCTEH, YBaKEHHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPH CO3JAHUH YIEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB YyUe€OHOH NesATeTbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHU;

YBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XMUMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHSI HAyKH €CTh PE3YNbTaT JUTHTEIBHBIX HaOIIOICHU,
KPOIOTIIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB,

WHTEpeca M TI03HABAaTEIFHBIX MOTHBOB B TIOJNyYEHHH | TIOCIEAYIONIEM AaHaJH3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOT'O TIOBEJICHHUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IPUHUMATh OCO3HAHHbBIE DELICHUs, OPUEHTUPYACh Ha MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJEHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M Oe30macHoro oOpas3a KU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KHU3HHU U B TPYJOBOH J1€ATEIIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3I0POBbIO U XKU3HU JIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHKOB, KypeHHUsI);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESITEIbHOCTH,
OOLIECTBEHHO I10JIE3HOM, TBOPUECKOM U IPYTHX BUJAX JESATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B pEIICHUH MPAKTUUYECKUX 3a/1ad COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pasiyHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHUS [TPEIMETHBIX 3HaHUH 10 XUMHUU;

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

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyayweit npodeccuu U pean3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIeCTBa,

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMUYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM, BIMSHHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBATh HEOJATOMPUSATHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEANPHUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTHBHOM M COLIMAILHON MPAaKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHMMAaHUS CHEU(PUKA XHMUU Kak HayKHd, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MHUpE KaK O €IMHCTBE MPHUPOJbI U YeNOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHny mpodIeM CoOXpaHeHHs! TPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIS COBPEMEHHOM IUBMWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPO0JIEM YCTONYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30macHOCTH, B PAa3BUTHU MEIMIIMHBL,



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

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJyYaeMble 3HAHUS AJIS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMUM B COOTBETCTBUM C JKH3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cdepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pPe3yIbTaThl OCBOCHHUS YYEOHOTrO IpenMeTra «XUMHsS» Ha YPOBHE
cpeaHero o011ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUIUTUHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa
U crienru(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BaHuE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble  yueOHble  JAeHCTBUS  (TO3HABaTelIbHblE,  KOMMYHHMKAaTHUBHBIE,
perynsTHBHBIE), obOecreunBapomue (GopMupoBaHue (YHKIHOHAIBHOH TI'PaMOTHOCTH H
COLMAJIBHOM KOMIETEHIIMH 00y4aroIuxcs;

CHOCOOHOCTh ~ OOyHarolIUXCsl  MCIOJb30BaThb  OCBOCHHBIE  MEXIAMCLUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXKalOT OBJAJEHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
M03HABATENIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

OBJaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIUPOBaTh M aKTYaJlM3MpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

ONpeNeNaTh LEeNU AEATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUHM HX JIOCTHIXKEHU,
COOTHOCHTD PE3YJIbTaThI ICATEIILHOCTH C IMOCTABICHHBIMHU IIEIISIMHU;

UCIOJIb30BaTh IMPH OCBOCHMM 3HAHUU TNPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapakTepHbIe TPHU3HAKKM TOHATHH W yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MOHATHUS JJIs1 OObSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UTS KJIacCH(UKAITUH BEIIECTB U XUMHUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOWTH JIOTUYECKHE pacCykIeHUs (MHAYKTHBHBIE, JICTyKTHBHBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,

OPUMEHATHh B Mpolecce MO3HAHUS, UCTOJIb3yeMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHUYecKass (GOopMyna, YypaBHEHHE XHUMHUYECKOM peakuud — TpU pPELIeHUH Y4eOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3a/]ad, MPUMEHSTh Ha3BaHHBIE MOJEIbHBIC TPEICTABICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIECTB U XUMUUECKUX PEAKIIUH.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

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

dopMynupoBaTh LETM M 3aJaud  HCCIEIOBAHUSA, KCIIOJIB30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIQJIETh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJCIAHHOMI
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  pa3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

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

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

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeaAMeTHbIe ((PU3nYecKue M MaTeMaTHYeCKHe) 3HaKu U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYILECTBY OOCYXAaeMOW TEMbI B X0/l AUAIOra W/WIN JAUCKYCCHH,
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, MPaKTUUYECKOM pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsiajeHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHINOJHEHUHM Y4e€OHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD OTPaXKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUH O XHMMHUYECKOH COCTaBIAIONIEH eCTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JUIs
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpene;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEPOIHBIA  CKEJeT,
(GyHKLUMOHATbHAS TPYNNa, paJuKkan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCTUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPUsI CTPOSHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE MOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOMyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTHYECKON JesTeIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU IOHATHUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPTaHUUECKUX BEIIESCTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTAaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEUIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine COeIuHEHUI
(YriaeBoJopobl, KHCIOPOJ W a30TCOJACpXAllde COCIUHEHMs, BBICOKOMOJIEKYISApPHBIE
COEMHEHMS), JaBaThb UM Ha3BaHUs Mo cucrematnueckoi HoMmeHkiaType (IUPAC), a Takxke
NPUBOJNUTH TPUBMAJbHBIE HAa3BAaHHUsS OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
aleTUJIEH, STWIECHIJIUKOIb, TJIUUEPUH, (QEeHOJd, (opManbAeruj, aleTalbAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsl KUCIIOTa, TJI0K03a, (QpyKTO3a,
Kpaxmall, [IeJUT0JI03a, TIUIHUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNpEAETATh BBl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHMS TNPHUMEHATH MOJOKEHHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BetiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTAaBUTENIEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STHWJICHTJINKOIb, TTUIEPUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0J03a, aMHUHOYKCYCHAas KHCJI0Ta), WIUIIOCTPUPOBAThH
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yroyib), CIOCOOBI WX MEPepadOTKH W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMHM 10 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OHOTO U3 UCXOHBIX BEIIECTB UM MPOJTYKTOB PEAKIINHN);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XHWMHHM INPHU HM3YYCHUH BEUIECTB WU XHUMHUYECKUX SIBJICHUH
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATH CHCTEMHBIE
XUMUYECKHUE 3HAHUS ISl IPUHATHUS PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCYn0il u
71a00paTOpHBIM 000PYAOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU 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, KaueCTBEHHbIE pEAKIMH OpPraHMYECKUX BEIIECTB, JCHAaTypauus OEJIKOB Ipu
HarpeBaHUU, IIBETHbIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yNIbTaThl
XUMHYECKOTO JKCrIepuMeHTa B (GopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIuil 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 YMEHHMI COONMIOJaTh MpaBWiIa HKOJOTMYECKH IIeIeCO00pa3HOro
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 BELIECTB, MOHMMAas cMbici mnokaszarens [IJIK, moschaTes Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YeJI0BEeKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

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

11 KUIIACC

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

c(hOpMUPOBAHHOCTh TMPEJCTABIECHUNA: O XHUMHUYECKOW COCTaBIAIOMIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHYECKUX 3adad M HSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O00BEM, BAJICHTHOCTh, AIIEKTPOOTPUIATETILHOCTh, CTEMEHb
OKUCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METAUTHYECKas, BOJIOPOIHAsN),
KpUCTAJUIMYECKasi  pelETKa, TUIBI XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOW  peakIMH, XHUMHYEeCKOe pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoauyeckuii 3akoH J[. WM. MeHnneneeBa, 3akoH



COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI HEPTUU NPU XUMHYECKHUX
pEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHM, MHUPOBO33PEHYECKHE 3HAHUS,
JeKallMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U O€30M1acCHOM HCIOJIb30BAHUU
BaXHEHILINX HEOPraHUYECKUX BEUIECTB B OBITY M PAKTUYECKOM 1€ATEIbHOCTH YEIOBEKA,

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 XUMHUYECKYIO CHUMBOJHKY JJISl COCTaBJICHUS
(GopMyn BeIIECTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBbIE Ha3BaHMsI OTICJIbBHBIX HEOPraHMYECKUX BeLeCTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAas COZAA, MUPUT H
Apyrue);

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

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeAMHEHUH (IIpOCThIe BELIECTBA — METAILIbI U
HEMeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (PYHKLIUY;

c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKkux 3aemeHTos /1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucTeMbl XUMHAYECKHUX diieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOMCTBA HEOPTaHWYECKMX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUII;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
OpU3HAaKaM (YUCIy M COCTaBy pearupyrolmx BeIIeCTB, TEIIOBOMY 3(G(eKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PeaKIuy, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKLUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAalll€HHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHa, YyUHThIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peaKuuy UayT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEPXKAAIOIMINE KauyeCTBEHHBIN
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 XHMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (npunnumn Jle llatense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHMCIOThI, aMMHUAKa, a Takke cOpMUPOBAHHOCTh



npeacTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJIeMax XMMUYECKOTO
IIPOM3BOJICTBA;

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

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MIPABUJIA 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 BBIIOJIHATH XHMHUYECKUN OSKCIIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJAOPOJAa B MPHUCYTCTBUM KaTajlu3aTopa, ONpEAETICHHUE Cpeibl
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
pe3yibTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHUH COOTBETCTBYIOLIMX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT 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
OIpe/IeNIEHHBIX BEIEeCTB, MOHUMas cMblca nokasartesns [11K, moscHATh Ha mpuMepax crocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

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

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



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
HaumeHnoBanue Kosaun4vecTBo 4acoB
Ne JuaexkTpoHHbIe (HU(poBHIE) 00pa3oBaTebHbIE
pa3aeiioB U TeM Kontpoabubie IIpakTnueckue
n/n Bcero pecypcbl
MPOrpaMMbl padoTbI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
[Ipenmer oprannyeckoit
xumud. Teopust cTpoeHUs
1.1 OpraHMYeCKUX 3 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
coenuHeHu A. M.
byrneposa
Wroro no pasaeny 3
Pa3nes 2. Yraesogopoasl
[Ipenenbuble
2.1 YTJIEBOJOPOIBI — 2 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
aJIKaHbI
HenpenensHubie
2.2 YTIIEBOJJOPO/IBL: AIKEHBI, 6 0 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKaAUCHBI, aJIKNHBI
2.3 Apomarutecke 2 0 0 https://resh.edu.ru/subject/lesson/4775/start/150494/
YIIIEBOJIOPOIBI
[IpupoiHBIE NICTOYHUKHT
2.4 YTJIEBOJOPOIOB U UX 3 1 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crouptbl. DeHon 3 0 0 https://resh.edu.ru/subject/lesson/4769/start/150550/
3.2 ANGZICT /IS 7 0 1 https://resh.edu.ru/subject/lesson/4776/start/150604/

KapOoHOBBIE KHCIOTEHI.



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4776/start/150604/

CnoxxHbie A(UPBI

3.3 VriaeBonsl 3

https://resh.edu.ru/subject/lesson/6150/start/150687/

Hroro mo pazueny 13

Pasznea 4. A3oTconeprkaiye oOpraHudecKkue coe{uHeHust

4.1 gﬁiﬁl’l' AMHHOKHCIIOTEL 3 0 https://resh.edu.ru/subject/lesson/4743/start/150742/
Wroro no pazgeny 3
Paznen 5. BeicokoMoieKy IsSIpHBIE COETHHEeHHsT

5.1 gg;giﬁzccm' Kayuyxu. 2 0 https://resh.edu.ru/subject/lesson/6095/start/150823/
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO 34 5

YACOB 110 [TPOTPAMME



https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

HaumMmenoBanue KoauuecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIe) 00pa3oBaTebHbIE
pa3aeiioB U TeM Kourpoububle IIpakTHyeckue
n/n Bcero pecypchl
NMPOrpamMMbl padoThI padoThI
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CtpoeHue aToOMOB.
[Tepuonnueckuii 3aKOH U
1.1 Iepuoauueckas cucremMa 3 0 0 https://resh.edu.ru/subject/lesson/6479/start/150989/
XUMHUYCCKUX DJICMCHTOB
. . MenneneeBa
1.2 CTpocHe BemecTsa. 4 0 0 https://resh.edu.ru/subject/lesson/5911/start/151053/
MHuoroo0pasue BeecTB
1.3 XUMHUYECKUE PEAKIUH 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro mo pazueny 13
Pa3nen 2. Heoprannuyeckasi Xumust
https://resh.edu.ru/subject/lesson/3493/start/151213/
2.1 Mertasuisl 6 0 1 https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
99 HeneTams 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
' eme https://resh.edu.ru/subject/lesson/5913/start/151347/
2.3 CBA3H HCOPraHMECKHX 1 2 0 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpraHn4YCCKUX BCUICCTB
Uroro no pazgeny 17
Pa3nen 3. Xumusa u :Ku3Hb
3.1 . XUMHS ¥ KHU3Hb 4 0 0 https://resh.edu.ru/subject/lesson/3504/start/151485/
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB 34 5 3
I10 [TPOTPAMME



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/




INOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosanyecTBo 4yacos DJIEKTPOHHbBIE
Ne Tema ypoka KoHTpOIbHbI MpakTny Jara nudpoBbIie
n/n Bcero 6 ecKHue H3Y4YeHH S o0pa3oBaTte/ibHbIE
€ padoTsl paGoThi pecypesI
[Ipeamer oprannueckoit XumMuu, €€ BOSHUKHOBEHUE, PA3BUTHE https://resh.edu.ru/subject
1 e p ’ s 1 0 0 /lesson/6149/start/170388
Y 3HAYCHUE /
Teopus cTpoeHHs] OpraHUYECKUX coequHeHud A. M https://resh.edu.ru/subject
2 PIUL CTPOCHILE OP A e 1 0 0 /lesson/6149/start/170388
BytnepoBa, €€ OCHOBHBIC MTOJIOKCHHS /
[IpencraBienne o KaccuPUKAINN OPraHUICCKUX BEIICCTB.
3 Homenknarypa (cucreMatnyeckasi) U TpUBHAIIbHBIE Ha3BaHUS 1 0 0
OpPraHUYECKUX BEIICCTB
https://resh.edu.ru/subject
4 AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJOTHYECKUH P/ 1 0 0 /lesson/6151/start/149993
/
https://resh.edu.ru/subject
5 MertaH 1 3TaH — MPOCTEHIINE MTPECTABUTEIN ATKaHOB 1 0 0 /lesson/6151/start/149993
/
https://resh.edu.ru/subject
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 0 0 /lesson/5412/start/212563
[
https://resh.edu.ru/subject
7 DTUJICH U TPOMUICH — MPOCTEHIINEe MPEICTABUTENN AIKEHOB 1 0 0 [lesson/5412/start/212563
[
8 [TpakTuyeckas padora Ne 1. «I[TonyueHue 3TUICHA U U3yUYCHUE 1 0 1
€ro CBOMCTB»
9 Ankanuensl. byraguen-1,3 u metmnOyranuen-1,3. [Tonyuenue 1 0 0
CHHTETHYECKOTO KayuyKa U PE3HHBI
10 AJIKUHBI: COCTaB U 0OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYCSCKHI 1 0 0
psia. ALETUIIeH — MPOCTEHIINNA TPeICTaBUTENb aJTKUHOB
11 Brrauciienus mo ypaBHEHUIO0 XUMUYECKOW PEAKIINN 1 0 0
12 ApeHbl: 0eH3011 1 TOIyoJl. TOKCMYHOCTH apeHOB 1 0 0 https: /Iresh.edu.ru/subject

/lesson/4775/start/150494



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

I~

13

14

15

16

I'eneTnveckas CBsI3b yIieBOJOPOAOB, MPHUHAICKAIINX K
Pa3IMYHBIM KJlaccam

[IpupoaHbIe HCTOYHUKH YTIEBOJIOPOAOB: IPUPOAHBIN ra3 u

MOIMYTHBIE HEPTSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: IPUPOAHBIN ra3 u

MOIMYTHBIE HEPTSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu

KonTponbnas pabota no pazaeny «YTiaeBoJ0pOab»

https://resh.edu.ru/subject
/lesson/6148/start/170461
/
https://resh.edu.ru/subject
/lesson/6148/start/170461
/

17

[IpenenpHbIe OTHOATOMHBIE CIUPTHI: METAHOM U ATAHO.
Bonopoanas cBsi3b

https://resh.edu.ru/subject
/lesson/4769/start/150550
/

18

MHoroaTtoMHBIE CIIMPTHBI: STUJICHTJIMKOJIb U I'NTALHCPHUH

;lttps://resh.edu.ru/subiect
/lesson/4769/start/150550
/

19

DeHoJI: CTPOCHHUE MOJIEKYITBI, (PU3UIECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHNUE

;lttps://resh.edu.ru/subiect
/lesson/5727/start/150577
/

20

Anbneruasl: GopManbAeTUl U alleTalbAeTU . AIIETOH

https:/lresh.edu.ru/subiect
/lesson/4776/start/150604
/

21

22

23

OnHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MYypaBbUHAs U YKCYCHas

[TpakTuyeckas pabora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

CTeapI/IHOBaSI " OJICMHOBAs KUCJIOTEI, KaK IMPEACTABUTCIIN
BBICIIHUX Kap6OHOBLIX KUCJIOT

24

Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIIEe
JNIEUCTBUE

https://resh.edu.ru/subject
/lesson/5952/start/150631
/

25

CroxHble 3(UpbI KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIIOT.
IMaaponu3 cinoxHbIX 23HUpoB



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
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https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/

https://resh.edu.ru/subject

26 XKupsl: TUAPONIH3, TPUMEHEHNE, OHMOIOTHYECKAst POJIb JKUPOB 1 /lesson/5952/start/150631
[
VYraeBogpl: cocTaB, Kiaccuukanus. Baxkueitmme https://resh.edu.ru/subject
27 AbL: ’ T 1 /lesson/6150/start/150687
MPEJICTaBUTEIIN: TIII0K03a, PpyKTO3a, caxapo3a /
https://resh.edu.ru/subject
28 Kpaxmai u 11esu1t05103a Kak MpUPOIHbBIE TOJIUMEPHI 1 /lesson/5413/start/150714
[
29 KontponbHas pabdora no pasaeny «Kucmopoaconepxaiue 1
OpPraHUYECKUE COCTUHCHHS
30 AMUHBI: METUJIAMUH U aHUJIMH 1
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYEeCKUE COSAMHEHUS https:/Iresh.edu.ru/subject
31 PHbIE OP A : 1 /lesson/4743/start/150742
ux Ouonorndyeckoe 3HaueHue. [lentuapt /
https://resh.edu.ru/subject
32 Benku kak MpUPOIHBIC BEBICOKOMOJICKYIISPHBIC COSTUHEHHUS 1 /lesson/4743/start/150742
[
33 OCHOBHbBIE TIOHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX 1
COCIMHEHUI
34 OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJICKYIISIPHBIX 1
coennHeHmil. [limactMaccehl, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/

11 KJIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bcer  KoHTpoibH
0 ble padoThI

IIpakTHYeck
ue padboThbl

Jlara
HU3yYeHH
s

DJIeKTPOHHbIE HU(PPOBBIE 00pa3oBaTe/bLHbIE
pecypcbl

XUMHUYECKUH DJIEMEHT.
ATOM. DiieKTpOoHHAas
KOH(UTYypaIys aToMOB

https://resh.edu.ru/subject/lesson/6479/start/150
989/

Ileproguueckuii 3aKoH
u Ilepnonnueckas
CUCTEMA XMMHYECKHUX
anemenTtoB Jl. U.
Menpeneesa, UX CBS3b C
COBPEMEHHOU TeOpUEN
CTPOCHMSI AaTOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XAMHYECKHUX DJIEMEHTOB
1 UX COeTUHCHUI 1O
rpyIIaM U MepUOIaM.
3HaueHue
MEPUOINYECKOTO 3aKOHA
M CHCTEMBI XUMHYCCKUX
snemeHToB JI.H.
MenpeneeBa B pa3BUTHU

HayK{

CtpoeHue BelecTna.
XUMHUECcKas CBSI3b, e
BUJIbI; MEXAHU3MBI
o0Opa3oBaHUs
KOBAJIEHTHOM CBS3U.
Bonopoanas cBsi3b

https://resh.edu.ru/subject/lesson/5911/start/151
053/

BaneHTHOCTD.

https://resh.edu.ru/subject/lesson/6332/start/151



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/6332/start/151021

DIEeKTPOOTPULIATEITLHOC
Tb. CTENeHb OKUCICHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTpOEHUS

[TonsATHE O IUCTIEPCHBIX
cucteMax. MctuaHble n
KOJUTOUJHBIE PACTBOPBI.
MaccoBas 1o
BEIIECTBA B pACTBOPE

Knaccudpukanus n
HOMEHKJIaTypa
HEOPTraHUYeCKUX
COCTUHEHUM.
I'eneTnyeckas CBsI3b
HEOPraHUYECKUX
BEIIIECTB, PA3TUYHBIX
KJIacCOB

https://resh.edu.ru/subject/lesson/4939/start/151
13

Knaccudukanus
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOH U
OPraHU4YeCKON XUMHH.
3aKOH COXpaHEHMS
MaccCHI BEIECTB; 3aKOH
COXpaHEHHUS U
MIPEeBPAICHHS SHEPTUN
MIPU XUMUYECKHX
peaKIusx

CKopocThb peakiyi.
OObpaTumble peakiii.
XUMHYECKOE
paBHOBeCHE

https://resh.edu.ru/subject/lesson/4938/start/151
107/



https://resh.edu.ru/subject/lesson/6332/start/151021
https://resh.edu.ru/subject/lesson/4939/start/15113
https://resh.edu.ru/subject/lesson/4939/start/15113
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

10

[IpakTuueckas pabora
Ne 1. «Bnusaue
pa3nuYHbIX (PaKTOPOB Ha
CKOpPOCTb XMMHYECKOM
peakImn»

11

12

13

DIEeKTPOIUTHYSCKAS
mucconuanud. Ilorarue
0 BOJIOPOJTHOM
nokazatesne (pH)
pactBopa. Peakniun
HOHHOI'0 0OOMcHA.
I'mpponuz
OpPraHUYECKUX U
HEOPTraHUYECKHUX
BCIISCTB

OKHCIUTENTHHO-
BOCCTaHOBUTEJbHbBIE
peaknuu. [lonstue 06
ANEKTPOJIU3E PACILIIABOB
U PacTBOPOB COJIEH
KonTponbHas padota no
pazneny
«Teopernueckue
OCHOBBI XUMUI

https://resh.edu.ru/subject/lesson/5912/start/927
9

https://resh.edu.ru/subject/lesson/3523/start/151
16

14

MerTanmbl, ux
MOJIOKEHUE B
[Tepuonuueckoi
CUCTEME XMMHYECKHUX
anemenTtoB J[. U.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe
(bu3uvecKue CBOMCTBA
METaJIJIOB

https://resh.edu.ru/subject/lesson/3493/start/151
213/



https://resh.edu.ru/subject/lesson/5912/start/9279
https://resh.edu.ru/subject/lesson/5912/start/9279
https://resh.edu.ru/subject/lesson/3523/start/15116
https://resh.edu.ru/subject/lesson/3523/start/15116
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/

15

16

CruiaBbl METAJJIOB.
DNEeKTPOXUMHUYECKUI
pAl HaNpsHKEHUN
METaJIOB

XHUMHUYECKHE CBOMCTBA
BOKHEHIIINX METAJIJIOB
(HaTpuii, kanuii,
KaJIbIIMi, MarHui,
ATIOMUHUI) U UX
COETUHEHUN

https://resh.edu.ru/subject/lesson/4961/start/151
293/

https://resh.edu.ru/subject/lesson/5814/start/151
239/

17

XHUMHAYECKUE CBOIICTBA
XpoMa, MEJIU U X
COCTUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151
266/

18

XHUMHAYECKHE CBOIICTBA
LIMHKA, jKejie3a U UX
COETUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151
266/

19

20

[IpakTuueckas pabota
Ne 2. "Perienue
AKCIIEPUMEHTATBHBIX
3a71a4 10 TEME
«MeTtauie»"

Hemeramisl, ux
MOJIOKEHUE B
[Tepuonnueckon
CUCTEME XUMUYECKUX
anemenToB J[. U.
MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

21

du3znueckue CBOMCTBA
HEMETAJIJIOB.
Annorponus
HEMEeTaJUIoB (Ha

https://resh.edu.ru/subject/lesson/5939/start/151
320/



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

pUMepe KUCIOopoa,
cepsl, hpocdopa u
yriiepoia)

22

XUMHYECKHAE CBOMCTBA
raJIore€HoOB, CEPhI U UX
COETUHEHUN

23

XUMHYECKHAE CBOMCTBA
a3ora, gocodpa u ux
COETUHEHUN

https://resh.edu.ru/subject/lesson/5913/start/151
347/

24

XHUMHAYECKHE CBOIICTBA
yIiiepo/ia, KpeMHHS U X
COCTUHEHUN

25

26

27

28

[Ipumenenne
Ba)KHEHIITHX
HEMETAIIOB U UX
COCJIMHEHU

O06o06menue u
CHCTEMaTH3aINsI 3HAaHUH
no teMe «HemeTtanmby.
Breraucnenus 1o
YpaBHEHUSM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE
pacdEThI

[IpakTuueckas pabora
Ne 3. «Pemenne
IKCITEPUMEHTATBLHBIX
3a7a4 10 TeMe
"Hemeramsr'"»
KonTponbhas pabota no
TeMaM «MeTaiib»y U
«HemeTamibs

29

Heoprannueckue u

https://resh.edu.ru/subject/lesson/4960/start/151



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/

30

31

OpraHUYECKUEe KUCIOTHI.
Heoprannueckue u
OpraHuyecKue
OCHOBaHUS

AmporepHbie
HEOpraHUYeCcKue u
OpraHNu4eCcKue
COCIUHCHMUS.
I'enetmueckas CBA3b
HEOPraHUYECKUuX 1
OPraHMYECKHUX BEIIECTB

Pomnp xumun B
obecreyeHnu
JKOJIOTHYCCKOM,
SHEPTeTUYECKOU U
MHUILEBON OE30I1aCHOCTH,
Pa3BUTHUU MEIUIIMHBI

https://resh.edu.ru/subject/lesson/4960/start/151
374/

https://resh.edu.ru/subject/lesson/3504/start/151
485/

32

33

34

[IpencraBnenus 06
001X HAYyYHBIX
MPUHITUITAX
MTPOMBIIIIIICHHOTO
MOJTyYeHUs] BaKHEUIIINX
BEIIIECTB

Yenosek B Mupe
BEIIECTB U MaTEPHAIOB
XUMUA U 370pOBbE
YyesroBeKa

https://resh.edu.ru/subject/lesson/3514/start/151
429/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/




YYEBHO-METOAUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA
Xummus, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AKImoHepHOE 0011EeCTBO
«M3natenscTBO «IIpocBemienue»,2021 r

Xumus, 11 xnace/ I'abpuensu O.C., Ocrpoymon WU.T'., Ciagkos C.A., AkimornepHoe 00IIecTBO
«M3narensctBo «lIpocsemenne»,2021r.

METOANUYECKHUE MATEPUAJIBI IJIS YYUTEJIA
A M. Panenxunii. Xumus. {unaktuaeckuit Matepuan 10-11 ki
Mocksa "IIpocsienue” [locobue mist yaurerns.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCblI CETU UHTEPHET
https://resh.edu.ru/subject/lesson/[[ bubnuoreka L{OK https://m.edsoo.ru
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