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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmMa o XuMuM Ha ypoBHE CpeAHEro oo1iero oopazoBaHus pa3paboTaHa Ha OCHOBE :
-DepepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii @enepaiuny;
- mnpukaza MunmnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6 yrBepknenun Ilopsiaika opraHm3andd W OCYIIECTBIICHHS OOpa30BaTEIbHOM
JESATEeIbHOCTH TI0 OCHOBHBIM 00I1€00pa30BaTeIbHBIM MPOrpaMMaM — 00pa3oBaTeIbHBIM IMPOrpaMMaM HadyaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO H
CpeIHero o0Iero oopa3oBaHus»;
-mpukaza MunmnpocBemenus Poccun ot 23.11.2022 Ne 1014 «OO6 yrtBepxkaeHuu ¢enepanbHOW 00pa3oBaTeNbHON MPOTPaMMBI CPEAHETO OOIIEero
obpazoBanus» (nanee — ®OIT COO);
-npuka3za Munoopuayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepxkaeHUH (eaepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBbHOIO CTaHAapTa CPEAHETO
obmiero oopaszoBanus» (nanee — ®I'OC COO);
- TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTEeNbHON MPOTrpaMMbl (OCHOBHOTO, cpeaHero) obmiero oOpa3oBanus [ocymapcTBeHOro
OIOPKETHOTO 00I11e00pa30BaTENBHOIO YUPEKACHUS MIKOIbI-UHTEpHAT «OnuMIuickuii pesepB» ¢ yuetom lIpumepnoii [IporpaMmmbl 0CHOBHOTO 0011IE€T0O
obpazoBanus o xumun K yueOnuky ['adpmamsa O.C..(M.:Ilpocsenienne,2023,

- Tabpuensia O. C. Xumus. [Ipumepnsie paboune nporpammel. Ilpenmernas nunus yueOnukoB O. C. I'abpuensna, U. I'. Octpoymona, C. A.
CnankoBa. 10—11 kimaccer : yae6. mocodue aiist o0meoopazoBat. opranu3amuii : 6a3oBeiii yposens / O. C. IN'abpuensn, C. A. CnagkoB. — 2-¢ u3a. —
M. : [Ipocemenue, 2021

OcHOBY MOJX0JI0B K pa3pabOTKe MpOrpaMMbl IO XUMUH, K OMPEACIICHUIO O0IIe cTpaTeruu 00ydeHHs], BOCIUTAHUS U PA3BUTHS 00YJArOIITXCS
cpeactBaMu yuyeOHoro mpeamera «Xumus» Juist 10-11 kiaccoB Ha 06a30BOM ypOBHE COCTaBMJIM KOHUeNTyanbHble nonoxenus ®PI'OC COO o
B3alMOOOYCIIOBICHHOCTH IIeJIeH, COAepkKaHUsl, pe3yJIbTaTOB 00y4eHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHeE, I0Jy4aeMOe€ BBITYCKHUKaMHU 00I1e00pa3oBaTelbHON OpraHM3aluy, SBISETCS HEOThEMJIEMOM 4YacThblo HX
oOpa3oBaHHOCTH. OHO CIYXUT 3aBEpPLIAIOLIMM 3TAallOM Peaju3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypPOBHE KIIIOUEBBIX IEHHOCTEH, MPHUCYIIMX
LIEJIOCTHOM CHUCTEMEe XMMHUYECKOro oOpa3oBaHUS. DTH IIEHHOCTU KacaroTcs MO3HAHUS 3aKOHOB NMPHUPOJbI, (OPMHUPOBAHUS MHPOBO33PEHUS U OOIIEH
KyJIbTYpbl YeJIOBEKa, a TaKK€ SKOJIOIMYEeCKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY 3JIOPOBBIO M NpUPOJHOW cpene. Peanmusyercss Xxumuueckoe
oOpa3zoBaHMe OOy4aroIMXCs Ha YPOBHE CpelHEero oouiero oOpa3oBaHUS CPEACTBAMU Y4eOHOro mpeaMera «XHMHUSA», COAEp)KaHUE U IOCTPOEHUE
KOTOpOTO OTpeAesieHbl B IporpaMMe Mo XUMHUHU € Y4ETOM crienu(UKH HAYyKd XUMUH, €€ 3HaYeHHs] B MMO3HAHUHM MPUPOJIBI U B MaTEepPUAIbHOM JKU3HU
o0IIecTBa, a Takke ¢ Y4€TOM OOIIMX LeJed U MPUHLHUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeIHEro o0Iero o0pa3oBaHUs B
Poccuiickoit ®eneparuu.

XUMUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0COO0YI0 poiib B COBPEMEHHOM IIMBUIIM3AIMH, B CO3JIaHMM HOBOM 0a3bl MaTepHalbHON
KynbTypbl. OHa BHOCUT CBO BKJIaJ B (POPMUPOBAHUE PALIMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3/IaHNE LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIEM
MHUpE KaK O €IMHCTBE MPUPOJBI U YeIOBEKa, KOTopoe GOopMUpYETCsl B XUMUU Ha OCHOBE NMOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYKAIOIIET0 MHUPA,
OCO3HAHUS B3aMMOCBS3H MEXAY CTPOCHHEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMHU 00JIACTSMU IPUMEHEHUS.

TecHo B3auMOJEHMCTBYSI C JPYrUMH €CTECTBEHHBIMH HayKaMH, XMMHs CTaja HEOThEMJIEMOM YacThbl0 MHUPOBOHM KYJIbTYPbI, HEOOXOIUMBIM
YCIIOBHEM YCIIEHIHOTO TPyJa M >KU3HU Kaxa0ro wieHa oOmectBa. COBpeMEHHash XMMUsS Kak HayKa CO3UAATeNbHas, KaK HayKa BBICOKMX TEXHOJOTUMH
HampaBjiIeHa Ha pEIICHHE TJ00aNbHBIX NMPOOJIEM YCTOHYMBOIO PA3BUTHUSI UEIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM, MUIIEBOM, HKOIOTHYECKOM
0€30I1aCHOCTH U OXpaHbl 37J0POBBSI.



B cootBercTBHM ¢ 0OUIMMHU IENSMH U MPHUHLIMIIAMH CPEAHEro obmiero oopasoBanus coxepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi
YpPOBEHb H3YYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIbTYPHYIO IOJATOTOBKY OOYyYaloOImMXCs, HEOOXOMUMYI0 WM JIJisi BBIPAOOTKH
MHUPOBO33PEHYECKUX OPHEHTHUPOB, YCIICUIHOTO BKJIIOYEHHUS B JKM3Hb COIIMYMa, IPOJOJDKEHHS OOpa3oBaHUS B PA3MUYHBIX OOJIACTSIX, HE CBA3aHHBIX
HEMOCPEJCTBEHHO C XUMUEH.

CocTaBisOIUME TpeaMeTa «XUMUS» SBISIOTCS 0a30BbIe Kypchl — «Opranuueckas Xumusi» 1 «OO0Ias 1 HeOpraHudecKass XUMUs», OCHOBHBIM
KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIOTCS OCHOBBI 0a30BOM HAayKH: CHUCT€Ma 3HAaHMH IO HEOPraHMYECKOW XMMHUU (C BKJIIOYEHUEM 3HAHUH M3
obmeii XUMHUHM) M OpraHuyeckod Xumuu. POpPMHUPOBAHWE [AHHOW CHUCTEMBbl 3HAHMWA TPU M3YYCHHUU TpeaAMeTa 00eCHeunBacT BO3MOXKHOCTh
paccMOTPEHMsI BCEro MHOT000pasus BEIIEeCTB HA OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa comepkanusi KypcoB — «Opranndeckasi xuMus» u «OO0mIas 1 HeopraHudeckass XuMus» chopMupoBaHa B IporpaMMe Mo XMMHH Ha
OCHOBE CHUCTEMHOIO I0/IX0Ja K M3y4YEHUIO0 y4eOHOro Marepuasia u 00yCJIOBIE€HAa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI HA ONpEiENEHHbIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpraHM4ecKOl XMMUHU BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHMSI OPraHUUYECKUX
COEJIMHEHUI, a TaKKe Ha YpOBHE CTEPEOXMMHYECKHUX U 3JEKTPOHHBIX IMPEICTAaBICHUA O cTpoeHuM BemiecTB. CBelneHHs 00 M3ydaeMbIX B Kypce
BELIECTBAaX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJAOB JIO CIOKHBIX OMOJOrMYECKH aKTHUBHBIX CO€IUHEHHH. B Kypce opraHM4ecKoi XMMHH MOIY4aroT
pa3BuTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O 001IEr0 00pa3oBaHus IEpBOHAYANIbHBIC IIPEACTABICHUS O XMMUYECKOH CBSI3H, KJIaCCU(PUKAIIMOHHBIX
IIPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEaKIUH.

ITo HOBBIM yIJIOM 3peHHUs B IpeaMeTe «XUMHsD» 0a30BOro ypOBHsI pacCMaTPUBAETCS U3YUYEHHBIH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHus
TEOPETUUECKUI MaTepuan 1 (paKkTOJIOTHYECKUE CBEACHUSI O BELIECTBAX U XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuyecKkas
XUMHUS» 00y4YaroUIMMCs MPEJOCTaBIIeTCs] BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPUOJNYECKOr0 3aKOHA C OOILETEOPETUYECKUX M METOJOJIOIMYECKUX
MO3UIMH, NTy0Ke MOHATh HCTOPUYECKOE N3MEHEHNE (QYHKIIUI 3TOro 3aKoHa — 0T 00001aro1Iel 10 OOBSICHSIOMIENH U IPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHMM O Ba)KHEHIIMX BEIIECTBAX, MX COCTaBE, CTPOCHHMM, CBOMCTBAX M NPUMEHEHUH, a TAKKE O XMMHMUECKHUX PEAKLMAX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSIX MpOTeKaHus JomnoyHsercs B Kypcax 10 u 11 kiaccoB aneMeHTaMM COAep KaHMsI, UMEIOLIUMHU KYJIbTYPOJIOTHUECKUNA U
NPUKIIAJHON XapakTep. DTH 3HaHUS CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHHM C APYTMMH HayKaMH, PacKpbIBAIOT €€ pojib B NMO3HABATEIbHON U
MIPAKTUYECKON JESITeIbHOCTH 4YeJIOBEKa, CHOCOOCTBYIOT BOCHUTAHHIO YBa)KEHUS K IPOILIECCYy TBOPYECTBA B O0JIACTM TEOPUM M TMPAKTUYECKUX
NPUIIOKEHUH XUMHM, TOMOTAlOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBAaTh HH(OPMALMIO M TNPUMEHATh €€ i1 IONOJHEHWS 3HAaHUM, PpEeUICHHS HWHTEJUIEKTYalbHBIX M JKCHEPHUMEHTAIbHbIX
HCCIIeIoBaTEeNbCKUX 3aJad. B 1emnom coxpepkanue yuyeOHOro mpeaMera «XHMHUsS» JAaHHOTO YPOBHS M3YYEHHUS OPMEHTHPOBAHO Ha (OPMHpPOBAHUE Y
00y4aroluxcsi MUPOBO33PEHYECKOM OCHOBBI Jii MOHHMMaHus (QUIOCOQCKUX HAEH, TaKMX KakK: MaTepUalbHOE E€JUHCTBO HEOPraHW4YecKoro u
OpPraHUYecKoro Mupa, o0yCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTAaBOM U CTPOEHHEM, MTO3HABAEMOCTh MPUPOIHBIX SBICHUN MyTEM SKCIEPUMEHTA U
pelIeHrs MPOTUBOPEUNI MEX 1y HOBBIMHU (DaKTaMH M TEOPETUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMUU B PEIIEHUHU SKOJIOTMUYECKUX MPoOIeM,
a TakXKe MpooJieM cOepexeHNs YHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3aHUSI HOBBIX TEXHOJIOTMH U MaTepUAIIOB.

B nnane perienust 3a1a4 BOCIIUTAHUSA, Pa3BUTHS M COLUANIM3AIMHA O00YYarOMIMXCS MPUHATHIE MPOrPaMMOM MO XUMUH MOJIXOAbl K OMPEIEICHUIO
COJZIepKaHUsL U TOCTPOEHUS IMpeaMeTa NMperycMaTpUBaloT (OPMUPOBAHUE YHUBEPCAIbHBIX YUYEOHBIX JEHCTBHI, MMeEIOUMX 0a30BOe 3HAYEHHE JUIS
pPa3IMYHBIX BUIOB JAESITEIBLHOCTU: pPELIEHHs MpoOieM, MOWCKa, aHajliu3a U 00paboTku HHGOpMalMU, HEOOXOIUMBIX IJsi NMPUOOPETEHHs OIbITa
IIPAKTUYECKON U MCCIIEN0BATENBCKON AEATEIBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IO3HAHUM XUMUMU.

B npaktuke npenojgaBaHMs XMMUHU Kak Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs, TaK U Ha YpOBHE CPEAHEro o0Iero odopa3zoBaHMs, NPHU
OIIpEAEIIEHUN COJEPKATEIILHON XapaKTEPUCTUKU LIeJIel U3y4eHUs IIpeiMeTa HalpaBJIE€HUEM IEPBOCTENEHHONM 3HAYMMOCTU TPAJULMOHHO IPU3HAETCS
(bopMHpOBaHHE OCHOB XUMHMUYECKOW HayKHM Kak 00JacTH COBPEMEHHOIO €CTECTBO3HAHMS, IMPAKTUYECKOH JEATEIbHOCTH 4eJIOBEKa M KaK OJHOTO W3



KOMIIOHEHTOB MHpPOBON KyIbTYpbl. C METOAMYECKON TOYKHM 3pPEHMSI TaKOM MOAXOJ K ONpPEIEICHUIO IieJIel M3Y4eHMsI IpeaMeTa SIBJISETCS BIIOJIHE
OIIpaBJaHHBIM.

CoryacHO JaHHOM TOYKE 3pCHHUsI TIIaBHBIMU IEISIMU U3YYCHHS TIpeIMeTa « XuMusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBsitoTCs:

e (opMHUpPOBaHHE CHUCTEMbl XMMHYECKHUX 3HAHMW KaK Ba)KHEHINIEH COCTAaBIAIONICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOM
JeKaT KIIOYEBbIe MOHATHA, (DyHIAMEHTAIbHbIE 3aKOHBI M TEOPUH XHMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHUMAaHHME CYLIIHOCTH
JOCTYIHBIX 0000LEHUH MUPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMIICHHE C MCTOPUEH UX pa3BUTHSI U CTaHOBIICHMUS;

e (opMHUpOBaHME U paA3BUTHE MPEJICTABICHUA O HAy4YHBIX METOJAaX IIO3HAHUS BEIIECTB M XUMHUYECKHX pPEaKUWd, HEOOXOAMMBIX s
IpUOOPETEHUs] YMEHUIl OPUEHTUPOBATbCS B MMpE BEILECTB M XMMHYECKHUX SBJICHUH, MMEIOLIMX MECTO B IPHUPOJE, B MPAKTUYECKOH U
MMOBCEIHEBHOM JKU3HH;

® Da3BUTHE YMEHUI U cIOCOOOB JIEATEIBLHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U 00BCHEHHEM XMMHUYECKOI0 KCIIEPHUMEHTA, COOII0IEHUEM ITPABUII
6e3011acHOT0 0OpalleHNs ¢ BEIEeCTBAMH.

Hapsiny ¢ atuM, copepxarenbHas XapakTepUCTUKa LieJied U 3a7ad U3y4eHus NpeAMeTa B IPorpaMMe Mo XUMUK YTOUYHEHA U CKOPPEKTUPOBaHA B
COOTBETCTBUM C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeAHero odiero oopazoBanus. CerofHs B NpenojaBaHUM XUMUHU B OOJbIlIel cTeNeHH OTAaéTcs
MPEANOYTEHNE IPAKTUYECKON KOMIIOHEHTE COAEpX aHUs OOy4deHHUs, OpPHUEHTHUPOBAHHOM Ha IOATOTOBKY BBINIYCKHHKA OO0II€00pa30BaTeIbHON
OpraHu3aliH, BIAJCIOIIEro He HAOOPOM 3HaHUH, a (PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHHUSMHU aKTUBHOT'O MOJIY4YEHUS 3HAHUN U
MIPUMEHEHHUS UX B pEaIbHOM KM3HU JUISl pELIEHMS] TPAKTUYECKUX 3a1a4.

B cBsi3u ¢ 3TUM NIpH U3y4EHUU NpeMeTa « XUMUs» JOMUHUPYIOLee 3HaUeHHEe IPUOOPETAOT TaKKe LEeNU U 3a]1auH, Kak:

ajanranus o0y4arluXcs K yCJIOBUSAM JMHAMHYHO Pa3BUBAIOLIETOCS MHUPA, GOpMHUpPOBaHHE MHTEIUIEKTYAIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHMUYECTBY, CaMOCTOATEIbHOMY MPUHSATHIO TPAMOTHBIX PELICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

¢dbopmHpoBaHUE y 00YyYaOLINXCS KIFOUYEBbIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOLINX YHUBEPCAIbHOE 3HAUCHHE Ul pa3IMYHbIX BHUJOB
NEesTeIbHOCTH: peIllleHusl MpodiieM, MOUCKa, aHaau3a U 00paboTku MHPOpMaAMU, HEOOXOIUMBIX AJIsl MPUOOPETEHHs OMbITA JEATENbHOCTH, KOTOpas
3aHMMaeT BaXHOE MECTO B IMO3HAHMM XHMHUH, a TAaKKe JJIS OLEHKU C TO3UIMH SKOJIOTHYecKOoil 0e30MmacHOCTH XapakTepa BIMSHMS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U IPUPOJIHYIO CPEny;

pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEUIEKTYaJIbHBIX M TBOPUYECKHMX CHOCOOHOCTEH OOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITENBHO
MproOpeTaTh HOBbIE 3HAHUA MO0 XMMUHU B COOTBETCTBUU C KM3HEHHBIMHU MOTPEOHOCTSAMHU, UCIIOIB30BaTh COBPEMEHHbIE HH(POPMAIIHOHHbBIE TEXHOIOT U1
JUIsl TIOMCKA M aHAJIM3a y4eOHOW U Hay4yHO-TIOMYJISIpHON MH(OPMAIIMM XMMUYECKOTO COEeP KaHuUS;

(dbopMHpOBaHHE U pa3BUTHE y OOYYaAIOIIUXCSI aCCOLMATUBHOIO M JIOTHYECKOrO MBILIUICHUS, HAOIIOAaTeIbHOCTH, COOPaHHOCTH, aKKYpPaTHOCTH,
KOTOpbIE 0OCOOEHHO HEOOXOAUMBI, B YACTHOCTH, IPY TUIAHUPOBAHUU U POBEJACHUN XUMHUYECKOT0 SKCIIEPUMEHTA;

BOCIHUTAaHHE y 00y4aroMUXCcs YOSKIEHHOCTH B TYMAaHUCTUYECKOM HAINPaBIEHHOCTH XUMHH, €€ BaXKHOM pOJIM B pelIeHUH TNT00aIbHBIX MpolIemM
palMoHaIBFHOTO MPUPOONOIb30BaHUS, TIOMIOJHEHHUS YHEPTeTUYECKUX PECYPCOB U COXPAaHEHMs MPHUPOTHOIO PABHOBECHS, OCO3HAHHS HEOOXOMMOCTH
OepeXHOr0 OTHOILLIEHUS K MPHUpPOJEe M CBOEMY 3J0POBbIO, a TakKe NMPUOOPETEHMs OMbITa HCIOJIb30BAaHUS TOJYYEHHBIX 3HAHUN ISl TPUHATHA
I'PaMOTHBIX PELICHUN B CUTYalUsAX, CBSI3aHHBIX C XUMHUUYECKUMH SIBICHUSMHU.

B yueb6HOM mutaHe cpegHero obiiero oOpa3zoBaHUs MpeaAMET «XHUMHUs» 0a30BOTO YPOBHS BXOJUT B COCTaB MpeAMeTHON obnactu «EcTecTBeHHO-
Hay4YHBbIE IPEIMETHD.
®opMbI peau3aliii BOCIIUTATEIHHOI0 NOTEHIHA/IA IPOIPAMMBI.

[IpumeHenue rpynmnoBoil paboOThl WM pabOTHl B Mapax, KOTOpble yd4aT OOYYaloUIMXCS KOMaHIHOW paboTe M B3aUMOACWUCTBUIO C JIPYTHMHU
00yJaronuMuCS.
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OO1ee yrcno 4acoB, OTBEAEHHBIX I U3YUCHHS] XUMUHU, HAa 0a30BOM ypOBHE cpeHero obiero obpa3zoBanus, cocraiseT 68 yacos: B 10 kiacce
— 34 ygaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezernto).



COJAEP/KAHUE OBYYEHUA
10 KJTACC
OPI'AHMYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKON XUMHHU

IIpeamer opraHm4eckoy XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJYYCHHMM HOBBIX BEUIECTB M MarepuanoB. Teopus CTpOCHHs
opranudeckux coequHeHuil A. M. byrnepoBa, e€ ocHOoBHbIe MosiokeHHs. CTpyKTypHble (POpMyYJIbl OPraHMYECKHMX BellecTB. ['oMosorusi, uzomepus.
XuUMHUYECKas CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

IIpencraBnenue o kiaaccuUKalMy OpPraHUYECKUX BellecTB. HoMmMeHkiaTypa OpraHMYecKHUX COEIMHEHMH (cucTeMaTHyecKas) U TPUBHAJIbHbIC
Ha3BaHUs BAKHEUIINX IPEICTABUTENIEH KJIIACCOB OPTaHUYECKHUX BEILECTB.

OKcIepUMEHTAIbHbIE METO/Ibl U3yUEHHUs BEIECTB U MX MPEBPAICHUI: 03HAaKOMJIEHHE ¢ 00pa3ljaMi OpraHUYeCcKUX BEIIEeCTB U MaTepHajaMH Ha
UX OCHOBE, MOJICJIMPOBAHNE MOJIEKYJI OPTaHUYECKUX BEIIECTB, HAOIIOJCHHE U ONMCAaHUEe JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIIEHUI0 OPTaHUIECKUX
BEIIECTB IPU HarpeBaHUHM (IU1aBJIeHUE, 0OYyIIIMBaHUE U TOPEHHUE).

Yraesonopoabl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUH psAll. MeTaH U 3TaH — NpocTeiIlne NpeiCTaBUTENH aJKaHOB: (PM3NYECKHe U XUMHUECKUE CBOICTBA
(peakuuy 3aMeLICHUs U TOPEHUS ), HaXOXKACHHUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUHN psAZl. DTUJIEH U MPOIWIEH — MPOCTeHIINe MPEeICTABUTENN AIKEHOB: (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBa (peaKIK THAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALIUHN, OKUCIICHHS U MOJIMMEPHU3ALUH ), TOJyYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOWCTBa (peakuus mnonumepusanuu). [TomydeHue
CUHTETUYECKOIO KaydyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTMUYECKUH psii. ALETWIEH — NPOCTEHIINH TNpeicTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE,
¢bu3nyecKkre 1 XUMHUYECKHE CBOMCTBA (peakluy THIpUPOBaHUS, FaJIOr€HUPOBAHMSI, THApaTallii, TOPEHUs), IOJIyY€HUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (u3MueckMe M XMMHUYECKHE CBOMCTBAa (peakiMM TaJOreHHpOBAaHUS U HUTPOBAHUA), MOJIYYEHUE U
npuMeHenue. Tonyon: cocmas, cmpoenue, Qusuyeckue u XumMuiecKue ceoucmea (peakyuu 2aio02eHuposanus U HUmposanus), NoIyyeHue u npUMeHeHue.
TokcuyHOCTH apeHOoB. [ eHeThYecKas CBA3b MEXAY YrieBOJOPOAAMHU, IPUHAICKAIIUMHU K PA3JIMYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKHU YTiIeBO0poa0B. [Ipuponnblil ra3 u nonyrHsle HedTsAHbIE ra3bl. HepTh u e€ npoucxoxaenue. Crnocodsl nepepadoTKu
He(TH: MEeperoHKa, KpeKUHI (TepMHUUYECKHH, KaTaluTU4eckuil), mupoau3. IlponykTsl nepepaboTku He(TH, UX NMPUMEHEHUE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

DKcIepUMEHTAIbHbIE METO/IbI U3YYEHHSI BEIIECTB M MX MPEBpAIleHUI: 03HaKOMIIEHHE C 00pa3liaMy IIacTMACC, Kay4yKOB U PE3HHBI, KOJUIEKLIUU
«Hed1b» 1 «Yromby», MoaenupoBaHie MOJIEKYJ yII€BOJOPOIOB U TaJIOT€HONPON3BOAHBIX, MPOBEACHNE MPAKTUUYECKON pabOThI: MOJIyYeHUE dTUJICHA U
U3y4YEHUE €ro CBOMCTB.

Pacuértnrie 3amaun.

Bbruucrienus mo ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WIIM MPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIIMH).




Kucaopoacoaep:kaiue opraHu4eckne coeuHeHUs

[IpenenbHble OTHOATOMHBIE COUPTHI. MeTaHON M 3TaHOJ: CTpoeHHe, (prU3HUecKre U XMMHUYECKHUEe CBOMCTBA (peaKIK ¢ aKTUBHBIMH METaJUIaMu,
raJOreHOBOJIOPOJIaMH, TOPEHHUE), MpUMEHEeHne. BomopoaHbie CBA3M MEXIy MOJEKyJlaMH CHHPTOB. JleficTBHEe MeTaHoja M 3TaHOJIA HAa OPTraHU3M
YeloBeKa.

MHOroaToOMHBIE CIUPTHL. DTHICHIVIMKONb M TIUIEPUH: CTPOCHHE, (QU3NYECKHE M XMMHUYECKHE CBOMCTBA (B3aMMOJACHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKIlisi HAa MHOTOaTOMHBIEe criupThl). JleiicTBre Ha opranus3m uenoBeka. [I[pumeHenue rimiuepruHa u dTHICHTITUKOJISL.

®eHoi: CTpOoeHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUYECKHe cBoiicTBa. Tokcuunocts penomna. [Ipumenenne penona.

Anpaeruapl U Kemouwvl. DopMalbIerujl, aueTalbJerua: CTpoeHHe, (U3NYECKUEe M XHUMHUYECKHE CBOWCTBA (pEakluu OKUCICHHUS U
BOCCTAaHOBJICHHS, KAUECTBEHHBIC PEAKIIIH ), IIOJyYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeJesibHble KapOOHOBBIE KHUCIOTHl. MypaBbHHAasi U YKCYCHasi KHCIOTBI: CTpOeHHE, (U3NYECKHe U XMMHUYECKHE CBOICTBa
(cBoiicTBa, o0mIIME A KJIacca KUCIIOT, PEaKIysl ATepU(HUKAIINN ), TIOTyYeHHEe U npuMeHeHne. CTeapruHoOBas U OJIEMHOBAs KUCIIOTHI KaK MPEACTaBUTEIH
BBICIINX KapOOHOBBIX KHCIOT. Mbljia KaK COJIU BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

Crnoxable 3(pUpBl Kak NMPOU3BOJHBIE KApOOHOBBIX KHCIOT. ['maponu3 cioxsbix 3¢upoB. Kupsl. ['maponu3 xupos. [IpuMeHeHHne XHUpOB.
buonoruueckas posb JKUPOB.

VYTaeBobl: cOCTaB, KiIacCU(pUKAIMS YIIIeBOAOB (MOHO-, M- M MOJHCcaxapuabl). [ IFoKo3a — MpoCTeWiii MOHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (pU3MYECKHEe U XMMUYECKUE CBOMCTBA (B3aumoeicTBue ¢ ruapokcuaom mean(ll), okucienne aMMuadHbiM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIFOKO3bI), HAX0XKICHHE B IPUPOE, IPUMEHEHHUE, Onoiorndeckast poib. @otocuHTe3. PpyKTO3a KaK H30MEp TIFOKO3bI.

Kpaxman u nemmonosa kak OpupoaHble monuMepbl. CTpoeHue KpaxMmana U IeiUTono3bl. dDusnueckue U XMMHUYECKHE CBOMCTBA Kpaxmaia
(TuApOoNN3, KAaUECTBEHHAS PEaKIUs C HOJIOM).

DKcrepuMEHTAIbHBIE METO/bl M3YUeHHUs BEIIECTB M MX NPEBpAIICHUIi: MpOBeIeHUE, HAOIIOACHUE W OMHCAHHUE JEeMOHCTPAIIMOHHBIX OIBITOB:
TOpPEHHE CIIUPTOB, KAUYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHCIIEeHUE 3TaHoa okcuaoM Meau(ll)), MHOroaToMHBIX CIMPTOB (B3aUMOIEHCTBIE
rnunepuna ¢ ruapokcuaom meau(ll)), anpaernaos (okucIeHHEe aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapoxkcunom menu(ll), B3aumoseiictue
KpaxMaja ¢ HOJI0OM), IPOBEACHUE MPAKTUIECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOW KHCIIOTHI.

Pacuérneie 3amaumn.

Bbraucrienus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJMUECTBA MCXOAHOTO BEUIECTBA MIIM MPOAYKTAa PEAKIIMH N0 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIMHN).

A3oTcozeprkamiye OpraHuuecKue COeTMHEHHUS.

AMUHOKHCIIOTHI Kak aM(OTepHbIE OpraHHYecKue coenrHeHus. PU3NYECKue W XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (HAa MpUMEpE TIHIIHHA).
Bronornveckoe 3HaueHNEe aMHHOKUCIIOT. [lemTrp.

benku kak mpupoaHbIE BHICOKOMOJEKYISpHBIE coequHeHus. [lepBuuHas, BTOpUYHAS U TPETUYHAS CTPYKTypa OenKkoB. XMMHUYECKUE CBOMCTBA
O€JIKOB: THUAPOJIH3, IEHATYpaIHs, KAYeCTBEHHBIC PEAKIH Ha OCIIKH.

DKCrepuMEHTAIbHBIE METOMbI M3y4eHHs BEIIECTB W MX MPEBpAIleHH: HAOIIOIEHNE W OMUCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalus
OCJIKOB TIPH HarpeBaHWH, IBETHBIE PEAKITUN OCITKOB.

BbicokoMo1eKyJIsIpHbIE COeIMHEHUSs

OcHOBHbIE MOHSTHS XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3aLUU, CPEeIHss
MoJieKyJsipHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSMHEHUH — NOJTMMEPH3alMs U MOJIUKOH/ICHCAIHSL.



DKcIepUMEHTaIbHbBIE METObl M3yUYCHHs BEIECTB M MX NPEBPAIICHUN: 03HAKOMIICHHE C 0Opas3laMy MPUPOAHBIX U MUCKYCCTBEHHBIX BOJIOKOH,
IJ1ACTMACC, Kay4yKOB.

MexnpenMeTHbIe CBS3U.

Peanunzanus MeXIpeIMETHBIX CBs3€ll NMpU M3Yy4EHHUU OpraHuyeckod xumuu B 10 Kilacce OCYIIECTBIISETCS Yepe3 HUCIOJIb30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYYHbIX ITOHATHUH, TaK U NOHITUMN, SIBJISIOLIMXCS CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1u1re ecTecTBEHHO-HAYUHbIE TIOHATH: ABJICHUE, HAYUYHBIA (aKkT, TMIIOTE3a, 3aKOH, TEOPUs, aHAINU3, CUHTE3, KIacCUPUKALMs, IepUOJUYHOCTD,
HaOII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT, MO/ICIINPOBAHUE.

dusnka: mMatepusi, SHEprusi, mMacca, aToM, 3JEKTPOH, MOJIEKYJa, YHEPreTUYEeCKUN YypOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (pU3HUECKUe BETMUNHBI U €IUHHIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusm, Ouocgepa, oOMeH BeLIECTB B OpraHu3Me, (GOTOCHHTE3, OMOIOIMYeCKH aKTHBHbIE BellecTBa (OENKU, YIiaeBOIbI,
KHUPBI, PEPMEHTHI).

I'eorpadus: MuHepaibl, TOpHbIE IOPO/Ib, MTOJIE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosiorus: nuIEBbIE MPOIYKTbI, OCHOBBI PAlMOHAJIBHOTO IHUTAHMS, MOIOLIUE CPEACTBA, JIEKAPCTBEHHbIE M KOCMETMUYECKHUE IMpernaparsbl,
MaTepHasbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XMMHH

XUMUYECKUH 371eMEeHT. ATOM. SIpo aToMa, U30TOMbI. DIEKTPOHHAs 000JI04Ka. DHEPreTHUECKUe YPOBHH, OTyPOBHU. ATOMHbIE OpOUTaNH, S-, P-,
d- osnemeHThl. OCOOCHHOCTH pACIpENICIICHHS JIICKTPOHOB IO OpOMTAISM B aroMaxX »JJIEMEHTOB TEPBBIX YETBIPEX IEPHUOJOB. JIEKTPOHHAS
KOH(UTrypanus aTOMOB.

[lepuognueckuii 3akoH u Ilepuonmyeckass cucrema xumuueckux osinemeHToB [[. M. MengeneeBa. CBsi3b NEpPUOANYECKOTO 3aKOHA H
Ilepuognueckoit cucreMbl XUMHUYECKUX d1eMeHTOB [[. M. MeHneneeBa ¢ COBPEMEHHON TeOpUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO rpynnaM U nepuoaaM. 3Haue€HUE MEepUOJANYECKOro 3aKOHa B
Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XHMMHYECKas CBA3b. BUIbl XUMHUYECKOW CBA3M (KOBaJIEHTHAs HEMOJSpHas U TMOJISIpHAsi, MOHHAas, MeTaJuIM4yecKkas).
MexaHu3mbl 00pa3oBaHHs KOBAJICHTHOW XUMMYECKOW CBA3M (OOMEHHBIH W JOHOpPHO-aKLENTOpHbIH). BomopoaHas cBa3b. BalleHTHOCTD.
DIIEKTPOOTPULIATENBHOCTE. CTeneHb OKucaeHus. IOHbI: KaTHOHBI U aHUOHBI.

BemectBa MONEKYISIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa BELIECTBA. [HUIBl KPUCTAIUIMYECKHUX PEHIETOK.
3aBHUCHMOCTb CBOMCTBA BEIIECTB OT TUIIA KPUCTAJUINYECKON PEIIETKH.

ITonsiTHE O NUCHIEPCHBIX cucTeMax. MICTUHHBIE U KOJIOMAHBIE PACTBOPBL. MaccoBast 10715 BELIECTBA B PaCTBOPE.

Krnaccudukanus nHeopranuueckux coeanHeHuil. HoMmeHkiaTypa HEOpraHMYecKuX BellecTB. | eHeTHueckas CBsSI3b HEOPraHWYECKUX BEIECTB,
IIPUHAUICKAIUX K PA3JIMYHBIM KJIACCAM.



Xumunueckasi peaknus. Knaccudukaius XUMUYECKIX PeaKIiii B HEOPTaHUYECKOW U OPraHUYeCKOW XUMHUU. 3aKOH COXPAHEHHsI MacChl BEIIECTB,
3aKOH COXPaHEHUs U NPEBPALLECHUS SHEPTUHU IIPU XUMUYECKUX PEAKLIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3U4HBIX (pakTopoB. OOpaTuMbie peakiuu. XUMUYecKoe paBHOBeche. DaKTOpHI, BIUSIOIIME HA
cocTtosiHue xuMuuyeckoro pasHosecus. [Ipunnun Jle Hlarense.

DnexTponutuyeckas auccoruanus. CuibHbIe U caadbie 37eKTpoauThl. Cpea BOIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEHTpanbHas, METOTHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DOKCHepUMEHTAIbHBIE METO/Abl M3YYEHHS BEIIECTB M WX MpeBpalleHui: aemMoHcTpauus Tadmui «lleproguyeckas cucreMa XHUMHYECKUX
sanementoB J[. . MenneneeBa», n3ydeHue Mojelieldl KpUCTALIMYECKUX PEIIETOK, HAOII0JeHHEe U ONMUCAaHUE JEMOHCTPAIMOHHBIX U J1AOOPAaTOPHBIX
OMBITOB (Pa3j0KEHUE MEPOKCHA BOAOPOAA B MPUCYTCTBUM KaTaIM3aTOpPa, OMpPEIEICHUE CPEIbl PaCTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIHLHOTO
MHMKATOpa, peaklluu HOHHOTO OOMeHa), POBECHHE MPaKTUYecKoi padoThl «BinsHue pa3nuyHbIX (GaKTOPOB HA CKOPOCTh XMMHUUYECKOM peakium.

Pacuérnspie 3amaumn.

Pacuétel no ypaBHEHUAM XUMHUECKUX PEAKIIUl, B TOM YUCJIE TEPMOXUMUYECKHE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHATHS «MaccoBas J0JIs
BEILIECTBAY.

Heopranuueckasi xumms

Hewmeramner. [Tonoxxenne Hemetamo B [lepuoamdeckoit cucreme xumudeckux diemMeHToB Jl. M. MeneneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
duznyeckre cBOMCTBA HEMETAUIOB. AJIJIOTPOIHS HEMETAILIIOB (Ha IPUMEpE KUCIOpoa, cepbl, pocdopa u yriaepoaa).

XUMHUYECKHE CBOWMCTBA BAKHEHIIMX HEMETAIUIOB (TaJlOTEHOB, Cephl, a3oTa, (ocdopa, yriepona W KpEeMHUS) U HX COCAMHCHHHA (OKCHUIOB,
KHCIIOPOJICOICPIKAIUX KUCIIOT, BOAOPOIHBIX COSTMHEHHI).

[IprMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUN.

Mertannsl. [Tonoxenue metannos B [lepuoanueckoii cucreme xumudeckux sneMeHToB J{. M. MenneneeBa. OcoOEHHOCTH CTPOEHUS IIEKTPOHHBIX
00oJi04ek aToMoB MeTajuioB. O0uMe pusndeckue cBoNcTBa MeTa/UIOB. CIIjIaBbl METAIIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUN METaIoB.

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAIUIOB (HATPUH, KU, KaldbIHi, MAaTHUA, ATFOMUHHM, IIUHK, XPOM, Kelle30, MEJlb) U UX COCTUHEHHIA.

O611ue cnocoObl Mony4YeHus: MeTauioB. [IpuMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCcrepuMEHTAIbHBIE METO/bl M3YyUeHUsl BEIIECTB M WX MpEBpallleHui: M3ydeHHe KOJUeKIUU «MeTalibl U CIUIaBb», 00pa3IloB HEMETAaJlIOB,
pelieHne SKCIEePUMEHTAIbHBIX 3a/a4, HaONIOJeHHE W OIMHMCAHHE JAEMOHCTPAIMOHHBIX W J1aOOpPaTOPHBIX OMBITOB (B3aWMOCHCTBHE THAPOKCHIIA
AIIOMUHHUS C pACTBOPAMH KUCIIOT U LIEN0YEH, KAYECTBEHHBIE PEAKIIMN HA KATUOHBI METAILJIOB).

Pacuérnrle 3amaun.

Pacuérer macchel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WM 00bEMY OJHOTO M3 yYACTBYIOIIUX B PEAKIIUU
BEIIECTB, PacUYEThl Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CJIM OJTHO U3 BEIECTB UMEET MPHUMECH.

XuMuUS 4 KU3HDb

Ponp xumun B oOecrieueHUN SKOJOTUYECKON, IHEPTETUISCKON M MUIICBOM 0€30MMacHOCTH, Pa3BUTUM MEIUIUHBL. [IOHATHE O HAy4dHBIX METOMax
MO3HAHMS BEUIECTB U XUMHUECKUX PEaAKIIUH.

[Tpencrasnenus: 06 0OMUX HAYYHBIX MPUHIIAIIAX TPOMBITIUICHHOTO MOJTYyYEHUs BAXKHEHUIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB U MATEPHUAJIOB: BaXXKHEHIINE CTPOUTENbHBIE MaTE€pUalbl, KOHCTPYKIIMOHHBIE MaTEpHallbl, KPACKH, CTEKJIO, KepaMuKa,
MaTepuaibl AJis AIEKTPOHUKH, HAHOMAaTepraibl, OpraHn4eCcKUe U MUHEpaJIbHbIE YA00peHus.



XuMHus ¥ 3I0pOBbE YEJOBEKa: IMpaBWIa HCIOIb30BAaHUS JIEKAPCTBEHHBIX IPENaparoB, MpaBWiia OE30MacCHOTO HWCIOJB30BaHUS TPENapaToB
OBITOBOM XMMHUHU B IIOBCEIHEBHOMN KU3HU.

MexnpenMeTHbIe CBS3U.

Peanuzarus MeXnpeaMeTHBIX CBS3€H MpHU U3YYCHUHU OOIIEH U HeopraHWYecKol XuMuM B 11 Kitacce OCyIIECTBIISIETCS Yepe3 UCIOIb30BaHNUEe Kak
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U TIOHITHIA, SIBISIONINXCS CUCTEMHBIMU JIJISL OTJICIBHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mume ecTecTBEHHO-HAYYHBIC IOHATHS: HAY4YHBIM (akT, THIOTe3a, 3aKOH, TEOpHsA, aHaIu3, CHUHTE3, KiaccUu(PUKalus, MePUOIUIHOCTD,
HaOII0IeHUE, SKCTICPUMEHT, MOJICTTUPOBAHUE, H3MEPEHHUE, SIBIICHHC.

®dusuka: MaTepusi, SHEPrus, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOM, PAAUOAKTUBHOCTb, MOJICKYJIa, SHEPIE€TUYECKUIN YPOBEHD,
BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BETMYHUHBI U SAMHHIIBI UX U3MEPECHH S, CKOPOCTb.

buonorus: kiaeTka, opraHusMm, SKocucTema, ouocdepa, Makpo- 1 MUKPOAJIEMEHThI, BATAMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOILIIUBO, PECYPCHI.

TexHonOrNsa: XMMHUYECKasi MPOMBIIIIIEHHOCTh, METAJLTYPIrHsl, IPOU3BOACTBO CTPOUTENIBHBIX MAaTEPUATIOB, CEIbCKOXO3SICTBEHHOE IPOU3BOJICTBO,
MUIIEBAs MPOMBINIJICHHOCTh, (hapMaleBTUYECKasi MPOMBIILIEHHOCTh, TPOU3BOJACTBO KOCMETHYECKUX IPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepUaiOB, JIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHUH.
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IUDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI II0 XMMHWHN HA BA30BOM VYPOBHE CPEJHEI'O OBILIET'O
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHMS OO0YYaIOUIMMUCS IPOrpaMM CpellHero oouiero oopazoBaHusi (JIMYHOCTHBIM,
MeTaIpeAMETHBIM U TpeAMETHbIM). HayduHOo-MeToanueckoil OCHOBOM ISl pa3paOOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS IMPOTrpaMM CpPEIHETO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/I€ATEIbHOCTHBINA MOAXO/I.

B cooTBercTBHM C CHUCTEMHO-AESTEIIBHOCTHBIM TMOAXOAOM B CTPYKTYpPE JMYHOCTHBIX pPE3YyJIbTAaTOB OCBOCHHS MpeAMeTa «XHMHS» Ha ypOBHE
cpenHero o61iero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOINUE:

OCO3HaHUE OOYYarOIIUMHUCA POCCHUUCKOW TPaKIAHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CaMOCTOATEIBHOCTH U
CaMOONPEIEICHUIO;

HaJU4Yre MOTUBAIIUU K O0YUCHUIO;

[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUH JIMYHOCTU HA OCHOBE KJIIOYEBBIX IIEHHOCTEM M MCTOPUYECKUX Tpaauluil 6a30BON HAyKH
XUMHH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYaromIMXCs PYKOBOJCTBOBATHCS B CBOEH AESITENBHOCTH IIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, MPUCYIIUMU
[IEJIOCTHOM CUCTEME XUMUYIECKOT0 00pa30BaHus;

HaJIM4YUe TMPaBOCO3HAHUS SKOJOTUYECKON KYJIbTYPhI U CIIOCOOHOCTU CTaBUThH L€ M CTPOUTH KU3HEHHBIC MJIAHbIL.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUS TIOCTUTAIOTCS B €IUHCTBE yU€OHOM M BOCIIMTATEIILHON JIEATETbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIIMOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH U HJ€allaMU POCCHIICKOTO TPaskJaHCKOTO OO0IIeCTBa, MPUHITHIMU B
00111ecTBE HOPpMaMH U MIPABIJIAMH TTOBEICHUSI, CTIOCOOCTBYIOIIMMHE POIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4aroIuXxcs.

JInuHOCTHBIE pe3yIbTaThl OCBOCHHS MPpeAMETa « XUMUS» OTPAKAIOT CHOPMUPOBAHHOCTH OMBITA TTO3HABATEIBLHON U MPAKTUYECKON JIEATETbHOCTH
o0yJaromuxcs Mo peain3aliy MPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHUSA:

0CO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHSI K 3aKOHY U TPAaBOMOPSIKY;

MIPEACTABJICHUS O COIMATBLHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AESITENbHOCTH TMPHU CO3JAaHHHM YYEOHBIX MPOEKTOB, PEIICHHH Y4eOHBIX M TO3HABATENbHBIX 3ajad,
BBITIOJTHCHUH XUMHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M TPHUHUMATh MOTHBBI, HAMEPEHHWs, JIOTUKY M apryMeHThl JPYTHX MpU aHajdu3e pa3IUYHbIX BHUAOB Yy4eOHOI
NEeSATEeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUYECTBEHHOU XUMUU;

YBKEHUS K TPOIECCY TBOPYECTBA B O0JACTU TEOPUH U MPAKTHUECKOTO MPUMEHEHHUs XWMHUHU, OCO3HAHHS TOTO, YTO JOCTIKCHUS HAYKH €CTh
pe3yNbTaT ATUTENbHBIX HAOMI0IEHUH, KPONOTIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSHHOTO TPYy/1a YUEHBIX U MPAKTUKOB;
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WHTEpeca M TO3HABATEIHHBIX MOTHBOB B TOJYYCHHH W MOCIEAYIONMEM aHanu3e WH(DOpPMAMU O TEPEIOBBIX JOCTHUKECHHSIX COBPEMEHHON
OTCUYECTBCHHOM XNMHHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHMBATH CUTYAIlUH, CBS3aHHBIE C XUMUYCCKUMU SBIICHUSIMU, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPATIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHNE U MTOCTYIIKM CBOMX TOBAPHIIEH C MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE IOCIEICTBUI
ATUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbl 310POBbS:

MMOHUMaHUS IIEHHOCTEH 3I0pOBOTro M 6€301macHoro o0pas3a )u3HH, HEOOXOUMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJTI0IeHUS TTPaBUII 0€30MacCHOTr0 OOpAIllEHUs C BEIIECTBAMU B OBITY, IOBCEITHEBHOM KU3HU U B TPYAOBOI 1€ATEIHHOCTH;

MMOHUMAHUS IIEHHOCTH TMPaBWJI WHIMBUAYAIHHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO MOBEACHUS B CUTYAIUSX, YTPOXKAIOIIMX 30POBBIO U KU3HU
JIIOJICH;

OCO3HaHUS MOCJICICTBUM U HETIPUSATHUS BPEIHBIX MMPUBBIYEK (YIIOTPEOICHUS aJIKOTr0JIsl, HAPKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCHIUTAHUA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4YEOHO-HUCCIEAOBATEIIbCKON IEATEIbHOCTH, OOIECTBEHHO IOJE3HOM, TBOPYECKOM W JAPYruX BHAAX
JEATEeIIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE y4acCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COLUATLHON HANPABJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUEHHIO MPOodEeCcCHil pa3IuYHOro poja, B TOM YKCIE HA OCHOBE MPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIOIIM TPpyJa U pe3ysibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUYyaTbHOU TpaeKkTOpuu oOpa3oBaHus, Oyayied mpodeccuu u peanu3ainnu cOOCTBEHHBIX KU3HEHHBIX
TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEN K XMMHUU, MHTEPECOB U NMOTPEOHOCTEN 00111eCTBa;

6) 3K0J10rMYeCKOr0 BOCTIUTAHMS

9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOMICHUS K TIPUPO/IC, KaK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TTI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKUX MPOIECCOB HA COCTOSIHHE MPUPOAHONW U COIHAIBHOMN
CpeIibI;

OCO3HaHUs HEOOXOUMOCTH UCTIONB30BaHUS JOCTIKEHUN XUMUHU IS PEIICHUS] BOIIPOCOB PAIlHOHATBHOTO MTPUPOIOTIONB30BaAHUS;

AKTUBHOTO HEMPUATUS JCHCTBUN, NPUHOCAIIMX BpPEI OKPYXKAIOMEed NPUPOAHOW Cpene, YMEHHs MPOTHO3MPOBATH HEOJIArompUsITHBIC
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUI U NPEIOTBPAIIATh UX;

HaJU4Ms Pa3BUTOTO IKOJIOTHYECKOTO MBINIJICHUS, IKOJIOTHIECKON KYJIbTYpPBI, OMbBITA JACSITEIHPHOCTH IKOJOTHYECKON HANPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B TIO3HABATEIHHOM, KOMMYHUKATHBHOW U COIIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO TIPOTHUBOCTOSITH U/I€OJIOTUN
xemohobuu;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MTPAKTHKH;
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MOHUMAaHMs Ceun(UKA XUMHUH KaK HayKd, OCO3HAHH €€ poiu B (POPMUPOBAHUH PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/1aHUH L[EIOCTHOTO
IPEJCTaBICHU 00 OKpYXarolleM MHpe Kak O €AMHCTBE IPUPOABI U 4YEJIOBEKa, B MO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U pPELIeHHH Ipodiaem
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B O0COOOW 3HAYMMOCTH XMMHHU AJISi COBPEMEHHOW LUBWIM3ALMU: B €€ I'yMaHHMCTUYECKOH HAINpaBIEHHOCTH U BaXXHOH poJiM B
CO3JIaHMH HOBOW 0a3bl MaTepUAIbHOM KYJIBTYPHI, PEIICHHH III00aIbHBIX MTPOOJIEM YCTOMUYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPhEBOM, YHEPIeTUUECKO,
IUILEBOM M 3KOJOrMYecKoi 0e30MacHOCTH, B PA3BUTUU MEAMLMHBI, 00ECIEUCHUH YCIOBHM YCHEIIHOI'O TPYAa U 3KOJIOIMYECKH KOM(OPTHON KU3HU
Ka)KIOr'o WieHa O0IIEeCTBa;

€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH: IOHHMMAaHMs CYIIHOCTH METOAOB II03HAHMS, HCIOJIb3YyEeMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIOJIb30BATh MOJyYaeMble 3HAHUS Ui aHAJIM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIErOo MUpPA U MPOUCXOIANIMX B HEM M3MEHEHUH, YMEHHS JENIaTh
000CHOBAHHBIE 3aKJIIOYCHUS] HA OCHOBE HAyUHBIX (DAKTOB M UMEIOLINXCS JaHHBIX C LIEJIbI0 MOTY4YEHUS IOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSATENBHO HCIIOIB30BaTh XUMUYECKHE 3HAHUS TS PELICHHUsS IPOOJIeM B PEaTbHBIX )KU3HEHHBIX CUTYAIUX;

MHTEpPECca K O3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HETPEPhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHWIO, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWUU IO XMMHU B
COOTBETCTBHUHM C )KMU3HEHHBIMHU MOTPEOHOCTIIMU;

MHTEpeca K 0COOCHHOCTSIM TPyJa B Pa3InYHBIX cepax MpodhecCHOHATTLHON 1eATeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIe pe3yTbTaThl OCBOSHHS YIeOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BKIIOYAOT:

3HAYUMBIE 71 OPMUPOBAHUS MUPOBO33PEHHS 00YUAIOIINXCS MEXAUCIUTUTMHAPHBIE (MEKITPEIMETHBIC) 00IIeHAyYHbIE TTOHATHS, OTPAKAIOIINE
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpAa U CIEIU(PUKY METOIOB IO3HAHHS, WCIOJB3YEMBbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, YHEPTHS,
SBJIGHUE, TpOIleCcC, CHUCTeMa, HayyHbId (DaKkT, MPHUHIIMI, THUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIeJOBaHHME, HAOIIOJIEHHE, HW3MEpEHUe,
AKCIIEPUMEHT U ApYyTrue);

yHHUBEpCalbHbIe y4eOHble  JeiCTBUS  (MTO3HABaTEeNbHbIE, KOMMYHHKATHUBHBIC, pETrYyJISTHBHBIE), obOecrneunBaronme (GopMupoBaHUE
(YHKIIMOHATBEHON TPAMOTHOCTH U COITMATILHOM KOMIIETEHITUN 00 YJarOIINXCS,;

CHOCOOHOCTh OOYYArOIIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXAMCIMILUTUHAPHBIE, MHUPOBO33PEHUYECKHWE 3HAHUS M YHHBEpCaldbHbIE Yy4eOHBbIE
JICWCTBUSA B IO3HABATEILHON U COLMAIIBHON MPAKTHKE.

MeTtanpeaMeTHbIe Pe3yNbTaThl OTPAXKAIOT OBIA/ICHUE YHUBEPCAIBHBIME YUeOHBIMU TO3HABATENLHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMH
e CTBUSIMHU.

OBjaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU NMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONPEACIIATh LN AEATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JOCTHUKEHUS, COOTHOCUTh PE3yJIbTaThl AEATEIBHOCTH C IMOCTABICHHBIMU
LICIISIMH;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACIATHh XAPAKTEPHBIE MPU3HAKU TMOHSITHUH W YCTAaHABIMBATh HUX
B3aMIMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS 7Sl OOBSICHEHUS OT/ICIHHBIX (PAKTOB U SBICHUM;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KJIaCCU(UKAITIU BEIIECTB U XUMHUYECKUX PEaKITHi;
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YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKI1Y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyKIACHHs (MHIYKTHBHBIC, JAEIyKTHUBHbIC, IO aHAJOTMH), BBIABISATH 3aKOHOMEPHOCTH U TMPOTHBOPEYUS B
paccMaTpuBaeMBbIX SBICHUSX, (DOPMYIUPOBATH BHIBOBI M 3aKITIOUYCHHS,

MPUMEHSTH B MpoIlecce MO3HAHUS, UCTIOIb3yeMbIe B XUMUU CUMBOJUYECKHE (3HAKOBbIE) MOJIENIU, TPEOOPA30BBIBATH MOJIEIIBHBIE MTPEICTABICHHUS
— XUMHYECKHU 3HAK (CMMBOJI) 3JIEMEHTa, XUMUYecKas (OpMyla, YpaBHCHHE XUMHUYECKOW PEaKIMHU — MPH PEUICHUH YYeOHBIX MMO3HABATEIbHBIX U
MPAKTUYECKUX 3aj]]a4, MPUMEHATh Ha3BaHHbIE MOJICJbHBbIC NPEJCTABICHUS JI1 BBISABICHUS XapaKTePHBIX IPU3HAKOB H3Yy4aeMbIX BEIIECTB U
XMMHYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O [TO3HAHUS BEUIECTB U XUMUYECKUX PEAKITUH;

dbopMynupoBaTh LIETU U 3aJla4d HCCIEJAOBAHHUA, WCIOJIb30BATh MOCTABJICHHbIE M CAMOCTOSITEILHO CPOPMYIUPOBAHHBIE BOMPOCHI B KauecTBE
WHCTPYMEHTA IMO3HAHUS M OCHOBBI JJIs1 (DOPMHUPOBAHMSI TUTIOTE3BI TIO TTPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;

BJIa/IETh HABBIKAMU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS M MPOBEICHUS YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 3a
XOJIOM TIPOIIecca, CaMOCTOSITEIbHO TPOTHO3MPOBATH €ro pe3ynbTar, (HOpMyIHpOBaTh OOOOMICHWS ¥ BBIBOJABI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yNbTAaTOB MCCIEA0BAaHNUS, COCTABIATH 0OOCHOBAHHBINM OTUET O MPOJIEIaHHON paboTe;

MPUOOPETATh ONBIT YICHHUYECKON UCCIICIOBATEILCKON 1 MPOCKTHOMN JEATSIIBHOCTH, TPOSBIISATH CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIIBHOMY
MIOMCKY METOJIOB PELICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METOI0B MTO3HAHMUSI.

3) padota c unopmaunmeii:

OPUEHTHPOBATHCS B PA3NIMUYHBIX UCTOUYHUKAX HHPOpMAMK (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XUMUUYECKOTO COAECP KaHUsI, CIIPABOYHbIE MTOCOOUS,
pecypcbl MHTEepHETa), aHAIM3UPOBATh MH(POPMALMIO PA3IUYHBIX BUIOB M (OPM MpeaCTaBlIEHUS, KPUTUUYECKH OIEHWBATH €€ JIOCTOBEPHOCTH U
HEMPOTUBOPEUYNBOCTH;

(hopMyIUpPOBaTh 3aMPOCHI U MPUMEHATH PA3IMYHBIE METOIBI MPU MOUCKE U 0TOOpe MH(POpMAIUK, HEOOXOAMMOM JIJIsl BHITIOJHEHUS YIEOHBIX 337124
ONPEAEIIEHHOTO THUIIA;

MpUOOpETaTh OMBIT UCIIOIH30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTUMANBHYIO (popMy MpencTaBieHust HHPopMauu (CXeMbl, rpauKu, TuarpaMMbl, TAaOIUIBL, PUCYHKH U IPYTHE);

WCIIOJIB30BaTh HAYYHBIA A3BIK B KA4YE€CTBE CPENICTBA MpHU paboTe ¢ XUMHUYECKOW HH(pOpMAIUEl: TPUMEHATh MEXKIpeAMETHbIe ((hU3ndeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOIIBI, (hOpMYIbl, a00OpeBHATYpbl, HOMEHKIATYPY;

WCIIOIh30BaTh U MPeo0pPa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

OBiajieHne YHUBEPCAILHBIMH KOMMYHHUKATHBHBIMHM 1€ CTBUSIMU:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIa€MOI TEMBI B XOI€ TUAJIOTa W/ W JUCKYCCHH, BEICKAa3bIBaTh UACH, POPMYIUPOBATH CBOU MIPEIIIOKCHU S
OTHOCUTEIILHO BBIMOJHEHUS MPEIJIOKEHHOM 3a0a4u;

BBICTYINATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEILHON JACATEIHPHOCTH, TTOJYICHHBIX CAMOCTOSATEIHLHO HJIM COBMECTHO CO CBEPCTHUKAMH TPHU
BBITIOTHEHUH XMMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON pabOTHI MO UCCIIEIOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3alliu yaeOHOro IpoeKTa U
(hopMyTupOBaTh BHIBOJIBI TIO pe3yibTaTaM MPOBEAEHHBIX UCCIICIOBAHUM ITyTEM COTIIACOBAHUS MO3HUIIMKA B XO€ OOCYKIEHUS U 0OMEHAa MHEHHUSIMH.

OBi1ajieHne YHHBEPCAJIBLHBIMH Pery/siTUBHBIMU /1€ CTBUAMM:
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CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO IIO3HABATENIBHYIO I€ATEIbHOCTD, ONPEAEIss €€ 1eNIN U 3aJa4l, KOHTPOJIMPOBATh U 110 Mepe
HE0OXOIMMOCTH KOPPEKTUPOBATh MpelaraeMblii alrOPUTM ACHCTBUI NMPHU BBIMOTHEHUH Y4€OHBIX M MCCIIEOBATEIbCKUX 3ajlady, BbIOUpaTh Hanbonee
3¢ GEKTUBHBIHN CIIOCOO UX PEIICHHS ¢ YIETOM MOTyYSHHS HOBBIX 3HAHUH O BEIECTBAX M XMMUYECKHUX PEaKIUIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATbBI
10 KJTACC

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHudecKasi XUMUsD» OTPaXKaroT:

C(OPMHPOBAHHOCTH MPEICTABICHUI O XUMHUECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KAPTHHBI MHpPA, POJIM XMMHH B TIO3HAHUM SIBJICHUUN
IpUPOJIBI, B POPMUPOBAHUH MBIIUICHHS M KYJIbTYPHI THYHOCTH, €€ (YyHKIIMOHAIHLHON IPaMOTHOCTH, HEOOXOIUMON IS pEIIeHUs] MPAKTUIECKUX 3374
Y 3KOJIOTHYECKH 00OCHOBAHHOT'O OTHOIICHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpe/ie;

BJIAJICHUC CI/ICTCMOﬁ XUMHNYCCKUX 3HaHPII>i, KOTOpaﬂ BKIJIFOUACT. OCHOBOIIOJIATI'aKOIIIUEC ITOHSTUS (XI/IMI/I‘ICCKI/Iﬁ 3JIEMCHT, aTOM, BJIGKTPOHHBJI
000J104YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHUILIATEIbHOCTh, XUMHUYECKAs! CBsI3b, CTPYKTYpHas popmysia (pa3BEpHyTast U COKpAIIEHHAS), MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YTIepOIHBIN CKeNeT, (yHKINOHATIbHAS TPYIa, PaaiKall, U30MEepHs, H30MEpbl, TOMOJIOTUYECKHIA PsiJl, TOMOJIOTH,
YIJIEBOIOPO/IbI, KUCIOPO U a30TCOJIEPIKAIIUE COCIMHEHHSI, MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIE COCIMHEHHS); TCOPUU U
3aKOHBI (TEOpHUsSl CTPOCHHUSI OpraHuueckux BemiecTB A. M. byTiepoBa, 3aKOH COXpPaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHH; MUPOBO33PEHUECKHE 3HAHNUS, JI)KAIINE B OCHOBE MOHUMAHHS MPUYMHHOCTU M CHCTEMHOCTH XUMHYECKHX SIBJICHHM, (DaKTOIOTHUYECKHUE CBEICHUS
O CBOMCTBax, COCTaBe€, MOJIyUeHUU U O€30MaCHOM HCIIOJIb30BAHUM BaXKHEHIIMX OPraHWYECKUX BELIECTB B OBITY M MPAKTUYECKOH IESTEbHOCTU
YeJI0BEKa;

C(l)OpMI/IpOBaHHOCTI) YMCHI/II\/JI BBIABJIIATH xapaKTepHLIe HpI/I3HaKI/I HOHﬂTHﬁ, YCTaHaBJ'H/IBaTI) HUX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBGTCTBYIOHH/IG
TIOHSTHSI IPU OMMCAHUM COCTaBa, CTPOSHUS U MPEBpaIlleHU OPraHMYECKUX COSAMHEHUN;

c(OPMUPOBAHHOCTh YMEHHUH MCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUIS COCTaBJIEHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHON) (GopMysn OpraHMYECKHUX BEIIECTB U YpaBHEHHI XMMHUECKUX PEaKIMi, U3rOTaBIMBATh MOJENN MOJEKYN OpPraHWYeCKUX BEIIECTB IS
I/IJ'IJHOCTpaHI/II/I UX XUMHUYECKOTO U HpOCTpaHCTBeHHOFO CTpOCHI/IfI;

c(hOpPMUPOBAHHOCTh YMEHUN YCTaHABIWBATh MPHUHAIICKHOCTh HM3YUYEHHBIX OPraHMYECKHX BEIIECTB IO HMX COCTaBY W CTPOEHUIO K
ornpee€HHOMY KJIacCy/Tpynie COeAMHEHHH (YTIICBOIOPOJIBI, KHUCIIOPO ¥ a30TCOepKAIINE COSTUHEHUS, BBICOKOMOJICKYJIIPHBIC COSTMHEHUS ), TaBaTh
UM HasBaHwus Mo cuctematndeckoit Homenknarype (IUPAC), a Takke mpuBOIUTH TPUBHATLHBIC Ha3BAHUS OT/ICIHHBIX OPTAHUYECKUX BEIIECTB (ITHIIEH,
MIPOTIWJICH, AaIeTUJICH, STUJICHTIUKOb, TIUIEpHH, (eHomn, (opmanabieru, areTalbAeTH]l, MypaBbHHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJIEHMHOBAs
KHCIIOTa, CTEApUHOBAS KUCIIOTA, TJIF0K03a, PPYKTO3a, KpaxMal, [EJUTI0I03a, TJIUIKH);

c(OPMUPOBAHHOCTH YMEHUS ONPEAETATh BUABI XUMUYECKOM CBSI3U B OPraHUYECKUX COEIMHEHUSAX (OIMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MMOJIOKESHHSI TEOPUHU CTPOSHHS OpraHnueckux BemectBs A. M. ByTtiepoBa At 00bsICHEHHS] 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIICCTB;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3HUECKHUE M XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTaBUTENCH pa3TUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTWJICH, NPOIMWJIEH, aneTujieH, OyramueH-1,3, metunOyramueH-1,3, OeH30J7, METaHOJ, 3TAaHOI,
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STUJICHIJIMKOJb, TJIMLEPUH, (EHOJ, aleTalbleru, MypaBbUHas M YKCYCHas KHUCIIOTBI, TJIIOKO3a, Kpaxmaj, IIeJUII0NI03a, aMHUHOYKCYCHasl KHCIIOTa),
WUTIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKJIYy HMMU YPAaBHEHHMSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUH C MCIOJIb30BAaHHUEM CTPYKTYPHBIX
opmyu;

Cc(OPMHUPOBAHHOCTb YMEHUS XapaKTE€PU30BaTh UCTOUYHUKH YIIIEBOAOPOAHOTO ChIpbs (HE(Th, IPUPOIHBIN a3, yrojb), CIIOCOObI UX NepepadoTKu U
MPAaKTUYECKOEe IPUMEHEHHUE MPOYKTOB IepepadoTKH;

C()OPMHUPOBAHHOCTh YMEHUI NMPOBOAUTH BBIYMCICHUSA MO XMMHUYECKMM YpaBHEHMSM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOIO BEIECTBA WM
MPOAYKTA PEaKIiH M0 U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJJHOTO U3 HCXOTHBIX BEIIECTB MM MPOTYKTOB PEaKIIUH);

C()OPMHUPOBAHHOCTh YMEHUH BIIA/IETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/aX HAy4YHOIO IO3HAHUS, UCHOJIb3YEMbIX B XUMHM MPU U3Y4YEHHUH
BEIIECTB M XMMUYECKHUX SIBJICHUH (HAONOJeHHE, U3MEPEHHUEe, IKCIEPUMEHT, MOJICIUPOBAHUE), UCIIONb30BATh CHCTEMHBIE XMMUYECKUE 3HAHUS IS
IPUHATHUS PEIICHUM B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBHia IMOJB30BAHUS XUMHYECKOH MOCYIOH M J1abOpaTOpHBIM O0OpYIOBaHHMEM, a TaKXKe IpaBUIIA
oOpallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH 110 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHI IJIAHUPOBATH W BBITIOJIHITH XUMHUYECKUH HKCIEPUMEHT (IIPEBpAIEHUs] OPraHUYECKUX BEIIECTB MPH HarpeBaHUH,
NOJIyYeHHE ITHJIEHA M M3yYEHHE €ro CBOWMCTB, KaUeCTBEHHBIE PEAKLMU OPraHMYECKHUX BEIECTB, JEHATypalus OelKOB IpPHU HarpeBaHHM, LBETHHIE
peakuuu OENKOB) B COOTBETCTBHMHM C IpaBUIaMM TEXHUKH OE30MaCHOCTH IpPH OOpALIEHHMH C BELIECTBAMH M JIAOOpPaTOpPHBIM O0OpYIOBaHUEM,
IPEJCTaBIATh PE3yJIbTAaThl XMMHUUYECKOIO 3KCIEpUMEHTa B (OopMe 3alliCH YPaBHEHUH COOTBETCTBYIOLIMX peaKkIMi U (OpMYyJIHMpOBaTh BBIBOABI HA
OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUECKU aHATU3UPOBATh XMMUYECKYI0 HH(POPMALIKIO, OIY4aeMy0 U3 pa3HbIX HCTOUHUKOB (CPEICTBa MAaCCOBOM
uHpopmanuu, IHTEpHET U Opyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHJia HKOJOTHYECKU 1€]1ecO00pa3HOro MOBEACHUS B OBITY W TPYJIOBOM NEATEIBHOCTH B LIEAX
COXPAHEHHUs CBOEro 37I0POBbSl U OKpY’KAIOLIEH MPUPOAHON Cpelbl, OCO3HABATh OINACHOCTb BO3AECUCTBUSI Ha KHUBBIE OPraHU3Mbl OMNPENEIEHHBIX
OpPraHUYECKUX BEIECTB, MOHMMas cMbica nokaszatens I1/IK, moscHATh Ha mpumepax crnocoObl YMEHBIIEHUS M HPEAOTBPALICHUS UX BPEAHOTO
BO3/JICHCTBUS HA OPraHU3M YEJIOBEKa;

Ui 00yYaromuXcs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3[I0POBbS: YMEHHUE MPHUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS
BELIECTB U XUMUUECKHX SIBJICHMUIA;

JUI CIENbIX M CIA0OBUAALIMX OOYYaIOIUXCsA: YMEHHE HCIOJIb30BaTh pelbe(pHO-TOUeUHYI0 cucTteMy obo3HadeHuit JI. Bpaing ans 3anmcu
XUMUYECKUX HOPMYII.

11 KJIACC

[IpeameTHBIEC pe3yabTaThl OCBOEHUS Kypca «O01as u HeopraHudeckasi XUMHsD OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: 0 XMMHUYECKON COCTaBISIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI MHPA, POJM XUMHUU B MO3HAHUU SBICHUIN
MPUPOJIBI, B POPMHUPOBAHUN MBIIIJIEHUS U KYJIBTYpPbl TUYHOCTH, €€ (DYHKITMOHAITBHOW TPAaMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a7ad
Y DKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37J0POBBIO M MPUPOIHON CPE/IE;

BJIQJICHUEC CHCTEMOW XMMHUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAONINE MOHATHS (XMMHUYECKUI 3JIEMEHT, aToM, M30ToI, S-, pP-, d-
ANEKTPOHHBIC OPOUTATH aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBINA 00BEM, BAICHTHOCTD, JIEKTPOOTPHUIIATEILHOCTh, CTEIIEHb OKUCICHUS, XUMUYeCKast
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CBA3b (KOBaJCHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOAHAs), KpHUCTAUIMYECKas PEIMIETKA, THIbl XUMUYECKUX PEAKIUN, PacTBOp, IJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, FTEKTPOIUTHYECKAS JUCCOLUAIMS, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIuu, XUMUYECKOE PaBHOBECHE); TECOPUU
U 3aKOHBI (TEOpHsI JIEKTPOJIMUTUYECKOW Aucconuanuu, nepuoanueckui 3akoH [I. WM. MenneneeBa, 3aKOH COXpaHEHHMS MaccChl BELIECTB, 3aKOH
COXPAaHEHHUS U TPEBPALICHUS IHEPIHH MPU XMUMHUYECKUX DPEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XMMHH, MUPOBO33PEHUECKHUE 3HAHUSA,
JIeKAIUe B OCHOBE MIOHUMAHUS TPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKHX SIBIICHUH, ()aKTOJIOTUYECKHE CBEJCHHS O CBOWCTBAX, COCTaBE, MOTYYCHUH U
0€301acHOM HCIIOIb30BAHUH BaKHEHIINX HEOPTaHUYECKUX BELIECTB B ObITY U MPAKTUYECKOM 1eATEIHHOCTH YEI0BEKa,

c(OPMUPOBAHHOCTh YMEHHUH BBISBISITh XapaKTEPHbIC MPU3HAKU TOHSATHH, YCTAHABIMBATH MX B3aHMMOCBS3b, MCIIOJNB30BATh COOTBETCTBYIOIIHE
MOHATHUS [IPU ONMCAHUY HEOPTAHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOPMUPOBAHHOCTh YMEHUN HCIIOJI30BATh XUMHUYECKYI0 CHMBOJHUKY /Il COCTAaBICHUs (POPMYJ BEHIECTB M yPAaBHEHUN XMUMHUYECKUX PEAKIIUH,
cuctematudeckyro HomeHkIatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX HEOPTaHUYECKHUX BEIICCTB (yrapHBIM ra3, YIJICKUCIIBINA Ta3, aMMHAK,
raméHasi H3BeCTbh, HeTaléHasi U3BECTh, MUThEBAs CO/Q, IUPUT U APYTHUE);

c(OPMUPOBAHHOCTh YMEHHI ONPEAEIATh BAICHTHOCTh M CTENICHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COSAMHEHUAX PA3IMYHOTO COCTaBa, BUJ
XUMHUYECKON CBS3M (KOBAJICHTHAs, MOHHAsA, METaJUIMYecKasi, BOJIOPOIHAsI) B COCIMHEHHIX, TUIl KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO BEIIECTBA
(aTomMHas1, MOJIEKyIsipHAsl, HIOHHAs, METa/NINYecKas ), XapaKTep Cpelbl B BOJAHBIX PACTBOPAX HEOPTraHHMUECKUX COCTUHECHHIA;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAAJIC)KHOCTh HEOPTaHMYECKHUX BEHIECTB 10 UX COCTaBY K OMpPENeNEHHOMY KiacCy/Tpynmre
COeMHEHMH (ITPOCThIE BEUIECTBA — METAJLIBl 1 HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE THAPOKCHUIBI, COJIN);

c(hOpPMUPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI Teproandeckoro 3akoHa J[. M. MeHeneeBa U JEMOHCTPHPOBATh €r0 CHCTEMATH3UPYIOIIYIO,
OOBSICHUTENBHYIO M IPOTHOCTUYECKYIO (DYHKIIHH;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKUX 371eMeHTOB 1—4 nepuoaos Ileproanueckoil cucrembl
xuMuueckux snementoB J[. M. MenpaeneeBa, UCMONb3ys MOHATHSA «S-, P-, O-3JEKTPOHHBIC OPOUTAIHMY», «IHEPTETUYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M WX COCIMHEHMM MO mepuojam u rpymnmnaMm [lepuoanueckoil cUCTeMbl XUMHYECKUX
anemeHToB . 1. Menaeneera;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMMCHIBATh) OO0IIKME XMMHMYECKHE CBOMCTBAa HEOPraHMYECKHX BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/IaTh CYIIECTBOBAHNE I'€HETUYECKON CBS3U MEXAY HEOPraHMYECKUMH BEIIECTBAMH C MOMOIIBI YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKHX
peakumii;

c(OpPMHUPOBAHHOCTh YMEHHUSI KJIacCU(PHUIMPOBATh XUMUUYECKUE PEAKIIUU O Pa3IUYHBIM MPU3HAKAM (YHCIY U COCTaBYy pEarupyromux BeIIecTB,
Ter1oBoMy 3G (EKTy peakiu, N3MEHEHUIO CTEeNeHe OKUCICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YIaCcTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUH COCTABIATh YPABHEHUS PEAKIIMA Pa3TUYHBIX THUIIOB, MTOJHBIE H COKPAIIEHHBIC YPaBHEHUS PEaKIIMii HOHHOTO OOMeHa,
YYHUTBIBAsI YCIOBUS, TIPH KOTOPBIX ATH PEAKIIUU UAYT 0 KOHIIA;

chOPMUPOBAHHOCTh YMEHHUI MPOBOIUTH PEAKIUU, TOATBEPXKIAIONINE KAuyeCTBEHHBIH COCTAaB pPA3IMUHBIX HEOPTaHWYECKUX BEIIECTB,
pacro3HaBaTh OMBITHBIM IMTYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTR;

c(hOpPMUPOBAHHOCTh YMEHHUI PacKpbIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM COCTABICHHUS JIIEKTPOHHOTO
OaylaHca dTUX PEaAKIUi;

c(OPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBHUCUMOCTh CKOPOCTHM XHUMHYECKOW pEaKIMH OT pPa3IMYHBIX (aKTOPOB; XapakTep CMEIICHUs
XMMHUYECKOT0 PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aeicTBus (npunuun Jle [latense);

17



c(OPMHPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh XMMHUYECKHE IPOILECCHI, JISKAIINE B OCHOBE NPOMBIIUIEHHOTO TOJXYYEHHUS CEPHOM KHCIOTHI,
aMMHMaKa, a Takxke c(pOPMUPOBAHHOCTb MPEJICTABICHUH 00 OOIIMX HAyYHBIX MPUHIUIAX U SKOJIOTMYECKUX MTPO0IeMaX XUMUYECKOTO TPOU3BOCTBA;

c(OPMHPOBAHHOCT yYMEHHUI IMPOBOAWUTH BBIYHCICHUS C MCIOJIB30BAHHEM IOHATUS «MaccoBas JOJIA BEIIECTBA B PAacTBOpPE», OOBEMHBIX
OTHOILIECHUH ra30B MPU XUMUYECKUX PEAKLUAX, MACChl BELIECTBA WM 00bEMA I'a30B 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM 00bEMY OIHOIO
U3 YYacTBYIOUIMX B PEAKIMU BEIIECTB, TEIJIOBOTO 3(dekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MPEBPALICHUS U COXPAHEHHS
SHEPIuy;

c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBHia MOJb30BAHUS XMMHYECKOH MOCYIOH M J1abopaTopHBIM O00OpYIOBaHMEM, a TaKXKe MpaBUIIA
oOpallleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMM 110 BBIMOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTH yYMEHHUH IJIAHUPOBAaTh M BBHIMOJHATH XWMUYECKHUH HKCIEPHUMEHT (pa3jioKeHHE IMEepPOKCHIa BOAOPOAAa B MPUCYTCTBUH
KaTajln3aropa, OINpeNeIeHUEe Cpebl PacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCAIbHOI'O WMHAMKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTb
XUMHAYECKON PEeaKINy, Peakui HOHHOTO 0OMEHa, KaueCTBEHHBIC pEakIiy Ha Cyib(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, pEIICHHUE
HKCHEPUMEHTANbHBIX 3a7ay 1mo TeMaM «Metamib» U «Hemeramnbl») B COOTBETCTBUM C IpaBHJIAMH TEXHUKH O€30MACHOCTH IpH OOpalleHHH C
BEIIECTBAMH M JIaOOpaTOPHBIM 00OpYJOBAaHUEM, TPEACTABIATH PE3YIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (QOpME 3alucu ypaBHEHHUU
COOTBETCTBYIOLINX peakLuil U (hOpMyIHPOBATh BBIBOBI HA OCHOBE 3TUX PE3YJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATH3UPOBATH XMMUYECKYI0 HH(POPMALINIO, TIOTyJaeMyl0 U3 Pa3HbIX UCTOYHUKOB (CPEICTBA MACCOBOM
KOMMYHUKaIK, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHU COOJIONATh MpaBHJIA IKOJOTHYECKH LEIecO00pa3HOrO TMOBEACHUS B OBITY W TPYAOBOW NEATEIBHOCTH B IIEISX
COXPAHEHHUS CBOETO 30POBBS U OKPY>KAIOLIEH IPUPOJHOMN Cpefibl, 0CO3HABATh ONIACHOCTH BO3JEHCTBUS Ha JKUBbIE OPIaHU3MBI ONPEACIEHHBIX BELIECTB,
noHumast cmblica nokasarens IIJIK, moscHATe Ha mpuMepax cHocoObl YMEHBIIEHMsI M NPEAOTBpALllEHUs MX BPEIHOTO BO3JCHCTBUS Ha OpPraHu3M
YEJI0BEKA;

U1 00Yy4YaroIMXCsl C OTPAaHMYEHHBIMM BO3MOXKHOCTSIMU 3[I0POBBSI: YMEHUE NMPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYIHBIX METOAaX MO3HAHHS
BELIECTB U XMMUYECKHX SIBJICHUI;

Ul CJENbIX U CIa0OBUASIIMX OO0YyYarolIMXCS: YMEHUE HCIOJIb30BaTh pelbepHO-TOUEUHYI0 cucTteMy ob0o3HaueHuil JI. Bpaiins nns 3amucu
XUMHUYECKUX (POPMYIL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (uudposbie)
Ne ni/m Y —— Beero KOﬁHTpOJILHLIe Hpgucnmecxne 06pa30BATETBHBIE
padoThI padoThI pecypee
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUSI OPTaHUYECKUX COCTMHECHUH A. 3 https://resh.edu.ru/
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbBIE YIIEBOAOPOIBI — aJIKAHBI 2 https://resh.edu.ru/
29 HenpenenpHble yriIeBogOPOIBI: ATKCHEI, 5 1 https://resh.edu.ru/
' QJIKaTUCHBI, AJTIKUHBI
2.3 ApomMaTudecKkue yriieBoa0pOIbl 2 https://resh.edu.ru/
24 [IpupoHbIE NCTOYHUKH YTIIEBOIOPOAOB U 3 1 https://resh.edu.ru/
' uX nepepadoTka
Hroro no pasneny 13
Paznen 3. Kuciopoacoaepikamme oprannyecKue coenHeHust
3.1 Cnuptel. Genon 3 https://resh.edu.ru/
3.9 Anpaeruasl. KapOOHOBBIE KHCIOTHI. 7 1 https://resh.edu.ru/
' CrnoxHble 3¢upbl
33 VIieBos! 3 1 https://resh.edu.ru/
Hroro o pazneny 13

Pa3neua 4. Azorcoaepikamue opraHu4ecKue coeJHHeHHs
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

4.1 ‘ AMuHBI. AMUHOKUCTIOTEL. benku 3 https://resh.edu.ru/
Hroro mo pazneny 3
Pa3nes 5. BoicokoMoJIeKyJISIPHBIE COEANHEHUSI

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/
Uroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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https://resh.edu.ru/
https://resh.edu.ru/

11 KUIIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ EpOrPAMMEI Beero Kognponbm,le HpﬁaKaneCKne 06PA30BATEIbHBIE
padoThI padoThI pecypesI
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuoamnueckas cucTeMa XUMHUIECKUX 3 https://resh.edu.ru/
anemenToB . 1. Menaeneera
12 Ctpoenue BemniecTBa. MHOrooopasue 4 httos://resh.edu.ru/
BEIIECTB
1.3 XUMHUYECKUE PEAKIIHU 6 1 1 https://resh.edu.ru/
Hroro mo pazneny 13
Paznen 2. Heoprannuyeckasi XuMusi
2.1 MerTaisl 6 1 https://resh.edu.ru/
2.2 Hemerannsl 9 1 1 https://resh.edu.ru/
23 CBsI3b HEOPTAHUYECKUX U OPTAaHHYCCKUX 5 httos://resh.edu.ru/
BEIIECTB
Hroro no pazneny 17
Pa3znea 3. Xumnd u :Knu3HbL
3.1 XUMHA U )KU3HB 4 https://resh.edu.ru/
Uroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

INOYPOYHOE IINTAHUPOBAHME

10a KJIACC
KoJunyecTBO 4acoB Hara JIeKTPOHHBbIE
[
JI:;'H Tema ypoka Beero KonrTpoabsubie IIpakTuueckue 121[.1?;2 paxr gg[?;l;zl:};;eenbnu e
padoThI padoThI pecypebi
1 [Ipenmer oprannveckoil xumud, eé 1 https://resh.edu.ru/
BO3HHUKHOBEHUE, Pa3BUTHE M 3HAUCHHE
Teopust CTPOCHUST OPraHHUUECKUX https://resh.edu.ru/
2 coenurenuit A. M. byrneposa, e€ 1
OCHOBHBIE TTOJIOKECHUS
[IpencraBnenue o KiaccCuPUKALMH https://resh.edu.ru/
3 opranuyeckux BeriecTB. HomeHnknarypa 1
(cucTemMaTuyeckas) U TPUBUAIbHBIC
Ha3BaHUS OPraHUYECKUX BEIICCTB
4 AJIKaHBI: COCTaB 1 CTPOCHHE, 1 https://resh.edu.ru/
TOMOJIOTUYECKHUH PSIIT
5 MertaH u 3TaH — MPOCTEUTITHE 1 https://resh.edu.ru/
NPEJICTaBUTEIIN AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOCHHME, CBOICTBA 1 https://resh.edu.ru/
7 DTHIICH U IPONHJICH — MPOCTEHINNe 1 https://resh.edu.ru/
NPE/ICTABUTEIN AJIKCHOB
8 [TpakTudeckas padota Ne 1. «[Tonydenwne 1 1 https://resh.edu.ru/
ITUJICHA U U3YYEHHE €r0 CBOUCTBY
Ankanuensl. Byranuen-1,3 u https://resh.edu.ru/
9 MeTmioyTamuen-1,3. [Tomydenue 1
CHUHTETHUYECKOTO Kay4yKa M PE3UHbI
AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHHUS, https://resh.edu.ru/
10 TOMOJIOTHUECKUHN psii. AUETHIIEH — 1
MPOCTEUIIIHIA IPEJCTABUTEIb AIKMHOB
11 Bbruncnenus no ypaBHEHUIO XUMHUECKOM 1 https://resh.edu.ru/

peaxiu
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Apenbl: 6eH30J1 U TOJTyOJ. TOKCHIHOCTD

https://resh.edu.

ru/

12
apeHoB
13 I'eneTnueckas CBS3b YIII€BOAOPOIOB, https://resh.edu.ru/
NPUHAISKANIMX K Pa3IMYHBIM KJIaccam
[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOIOB: https://resh.edu.ru/
14 NPUPOHBIH ra3 U MOMyTHBIE HEPTSIHBIE
ras3bl, He()Th U MPOAYKTHI €€ epepaboTKu
[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOIOB: https://resh.edu.ru/
15 NPUPOIHBIN ra3 U MOMyTHBIE HEPTSIHBIE
ra3bl, HeTh ¥ MPOJYKTHI €€ mepepaboTKu
16 KoHnTponpHas padoTa 1o pazmeny https://resh.edu.ru/
«YTIIEBOIOPOJIBI»
17 [IpenenpHbIC OJHOATOMHBIC CIIUPTHI: https://resh.edu.ru/
METaHOJI ¥ 3TaHoJI. BomopoiHas cBsi3b
18 MHOT0aTOMHBIC CITUPTHI: ITHIICHTIIUKOJb U https://resh.edu.ru/
TIIMIEPUH
19 deHout: cTpoeHUe MOJIEKYIIEL, busndeckue https://resh.edu.ru/
U XMMUYECKUE CBOWCTBA, PUMEHCHHE
20 Anpaeruapl: GopMaIbaeTHI U https://resh.edu.ru/
areTanbAeru. AeToH
21 OIHOOCHOBHEIE MPeCIbHBIC KAPOOHOBBIC https://resh.edu.ru/
KUCIIOTBI: MypaBbUHAs M YKCYCHAsI
29 [pakTHueckas pa6uoTa Ne 2. «CpoiicTBa https://resh.edu.ru/
pacTBopa yKCYCHOM KHUCIIOTBI»
CreapnHOBas U OJICMHOBASI KUCIIOTHI, KaK https://resh.edu.ru/
23 IPECTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT
o4 Mpbiia Kak coym BBICIIINX KapOOHOBBIX https://resh.edu.ru/
KHCJIOT, UX MOIoIIee JieiicTBHe
CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIE https://resh.edu.ru/
25 KapOOHOBBIX KUCIOT. [ HAPOIH3 CIIOKHBIX
3¢pHpoB
26 JKupbr: Tunponus, NpuMeHEHHE, https://resh.edu.ru/
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Ouosornueckas pojb >KHPOB

YTeBoIbl: COCTaB, KiIacCH(pHUKAIHS. https://resh.edu.ru/
27 Baxkneiimue npencraBuTeNn: IIH0K03a, 1
bpykTo3a, caxaposa
28 Kpaxman u 1mesiroio3a Kak mpupoHbIe 1 https://resh.edu.ru/
MOJIUMEPBI
KonTponpHas padora mo pazaeny https://resh.edu.ru/
29 «Kucnopoacoaepkamue opraHnuecKue 1
COEIMHEHUS
30 AMUHEBL: METHIAMHUH U aHUJIUH 1 https://resh.edu.ru/
AMWHOKHCIIOTHI KaK aM(pOTEepHBIS https://resh.edu.ru/
31 OpTraHUYECKHUE COSAMHEHUS, UX 1
ouojorndeckoe 3HaueHue. IlenTtuapr
32 benku kak mpupoHbIe 1 https://resh.edu.ru/
BBICOKOMOJICKYJISIPHBIE COSAMHCHHUSI
33 OCHOBHBIE TTOHATHS XUMUAHN ) 1 https://resh.edu.ru/
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH
OCHOBHBIE METOBI CHHTE3A https://resh.edu.ru/
34 BBICOKOMOJICKYJIIPHBIX COCTUHECHUH. 1
[TnacTmacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

106 KJIACC
KoJumnuecTBo yacos Hara DJIEeKTPOHHbIE
Jrj;-)n Tema ypoka Beero KonTpoabubie IIpakTuueckue f[[;‘;:: paxr :)Ig;)b al;zl;leee JIBHBIE
padoThI padoThI pecypesi
1 [TpenMeT OpraHuYecKO XUMHUH, €€ 1 https://resh.edu.ru/
BO3HHMKHOBEHUE, Pa3BUTHE M 3HAUYCHHE
Teopust CTpOCHUST OPraHUYECKUX https://resh.edu.ru/
2 coenuHenuit A. M. byrneposa, € 1
OCHOBHBIE TTOJIOKECHUS
[IpencraBnenue o kiaccupuKaum https://resh.edu.ru/
3 opranuyeckux BeriecTB. HomeHkmarypa 1
(cucremarnyeckas) ¥ TPUBHAIbHBIE
Ha3BaHUS OPraHUYECKUX BEIICCTB
4 AJTKaHBI: COCTaB 1 CTPOCHHE, 1 https://resh.edu.ru/
TOMOJIOTUYECKUH PSIJ
5 MerTaH u 3TaH — MPOCTEUIIIHe 1 https://resh.edu.ru/
IPE/ICTABUTEITN AJIKAHOB
6 AJIKEHBI: COCTaB M CTPOEHUE, CBOICTBA 1 https://resh.edu.ru/
7 DTUIIEH ¥ IPONHIIEH — MPOCTEUIIIHE 1 https://resh.edu.ru/
IPE/ICTABUTEIN AJTKCHOB
8 [MpakTuueckas padora Ne 1. <jHOJ'IY‘I€HPIC 1 1 https://resh.edu.ru/
STUJICHA ¥ U3yYEHHE €TO CBOWCTBY
9 Ankanuensl. byraauen-1,3 u 1 https://resh.edu.ru/
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MetunoyraaueH-1,3. [lonydenue
CHUHTETUYECKOTO Kay4yyKa U PE3UHBI

AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

https://resh.edu.

ru/

10 TOMOJIOTHYECKHH psijl. ALleTUIIEH —
IIPOCTEUILINN TPEACTABUTENDL AJIKUHOB

11 Brraucnenus mo ypaBHEHUIO XUMHUYECKOM https://resh.edu.ru/
peakinuu

12 ApeHbl: 0eH30J1 ¥ TOTY0JI. TOKCHYHOCTh https://resh.edu.ru/
apeHoB

13 ['eHeTHuecKas CBS3b YIIICBOJOPOIOB, https://resh.edu.ru/
NpUHAUISKAIINX K PA3IMYHBIM Klaccam
[IpupoaHBIE HICTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru/

14 MPUPOJIHBIN ra3 U NOMYTHBIE HEPTIHBIC
rasbl, He)Th ¥ IPOIYKTHI €€ MepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB: https://resh.edu.ru/

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIC
rasbl, He)Th ¥ MIPOIYKTHI €€ MepepaboTKu

16 KoHuTpospHas padboTa 1o pazaeny https://resh.edu.ru/
«YTI€BOIOPOIBI»

17 [IpenenbHBIE OTHOATOMHBIE CITUPTHI: https://resh.edu.ru/
METaHOJI U 3TaHoJ. BogopoaHas cBsi3b

18 MHOT0aTOMHBIE CITUPTHI: STUIICHTIIUKOIb 1 https://resh.edu.ru/
TITUIIEPUH

19 ®DeHoI: CTpoCHHE MOJIEKYIIEL, busnueckue https://resh.edu.ru/
Y XMMHAYECKUE CBOWCTBA, TPUMEHEHHE

20 Anbaerunsl: GopManbIeTH]T 1 https://resh.edu.ru/
aneTaibAerua. AIETOH

21 OIHOOCHOBHEBIE TpeIeNTbHBIC KapOOHOBEIC https://resh.edu.ru/
KUCIIOTBI: MypaBbUHAs ¥ YKCYCHasI

29 [IpakTnueckas pa6f)Ta Ne 2. «CsoiicTBa https://resh.edu.ru/
pacTBopa yKCYCHON KHUCIIOTBI»

23 CreapuHOBas U OJIEUHOBASI KMUCIIOTHI, KaK https://resh.edu.ru/

MNPEACTAaBUTECIN BBICIINX Kap6OHOBBIX
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KHUCJIIOT

Mp11a Kak COJIM BBICHIHX Kap6OHOBBIX

24 .
KHCJIOT, UX MOMOILEe efiCTBHE

CrnosxxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3upoB

Kupsl: runponus, mpuMeHeHue,

26
Ouosiornyeckas posb KHPOB

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

YTrneBoasl: cocTaB, KiacCH(pUKaIus.
27 Bakneiimme npeacTaBuTeNu: IIII0K03a,
¢bpykTO3a, caxapo3a

Kpaxmai u nemirono3a kak npupoHbie
MOJIUMEPBI

28

https://resh.edu.

ru/

https://resh.edu.

ru/

KonTposbHas paboTa 1o paszaeiy
29 «Kucnopoacoaepxarniue opraHuIecKue
COCTUHCHUSD)

https://resh.edu.

ru/

30 AMUHBL; METUJIAMUAH U aHWJIUH

https://resh.edu.

ru/

AMUWHOKHCIIOTBI KaKk aM(pOTEPHBIC
31 OpPTaHWYECKHUE COCTUHEHUS, X
Ouosiornyeckoe 3HaueHue. [lenTuapt

https://resh.edu.

ru/

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS

32

OCHOBHBIE TTIOHATHS XUMHU

33 .
BBICOKOMOIJICKYJIIPHBIX COCAUHCHUU

https://resh.edu.

ru/

https://resh.edu.

ru/

OcHOBHBIE METO/bI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM.
[InacTmaccel, KaydyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

https://resh.edu.

ru/
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IHOYPOYHOE IINTAHUPOBAHHUE

11a KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
IJIaH

Jlara
dakr

DJIEeKTPOHHbBIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HUTrypamus aTOMOB

Ilepnonnueckuint 3akoH u [lepuoanueckas
CUCTEMa XMMHUYECKUX dtemeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

https://resh.edu.ru/

https://resh.edu.ru/

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XHMHYECKHUX JIEMEHTOB M MX COCTMHEHUM I10
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayemeHToB .. Meneneena B
pPa3BUTHUU HAYKH

https://resh.edu.ru/

CTpOeHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUJbI, MEXAaHU3MBI o6pa303aH1/1;1 KOBaJICHTHOM
CBA3U. BOI[OpO,Z[Ha}I CBA3b

https://resh.edu.ru/

BaneHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS

[TonsiTne o nucnepcHbIX cucteMax. cTuHHBIE

Y KOJUTOMJIHBIC PaCTBOPBI. MaccoBast 10Jist
BEIIIECTBA B PacTBOPE

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COeAUHEHUN. [ eHeTnyeckas
CBA3b HEOPTraHWYECKHUX BEUIECTB, PA3ITMYHBIX
KJIaCCOB

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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Knaccudukanms XuMuaeckux peakiuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TPU
XUMHYECKUX PEAKIUAX

https://resh.edu.

ru/

10

11

12

13

Ckopoctb peakiun. OOpaTuMble peakiuu.
XUMHUYECKOE PAaBHOBECUE

[TpakTuyeckas padora Ne 1. «Biusiaue
pa3uyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DIIeKTpoJIMTHYECKast auccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakiun nonHoro ooMeHa. I'uaponu3
OpPraHUYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHCIUTETEHO-BOCCTAHOBHTEIIHLHBIC PEAKITHH.
[TonsiTre 06 3MEKTpoIK3€e PacIiiaBOB U
pacTBOPOB COJIEH

Kontposnbnas paboTta mo pazaery
«TeopeTndeckre OCHOBBI XUMUM»

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

14

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX dnemMeHToB [I. .
MenpeneeBa 1 0OCOOEHHOCTU CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAJIJI0B

https://resh.edu.

ru/

15

16

CrnnaBel MeTaJIIOB. DJIEKTPOXUMUYECKUN P
HaIlpsDKEHNUH METaJUIOB

XUMUYECKHE CBOMCTBA BAXKHEHUIIINX METAJIJIOB
(HaTpuil, Kanui, KanbIHii, MarHUMH,
AIIOMUHUN) U UX COETUHEHUN

https://resh.edu.

ru/

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHECHUI

XUMUYeCcKre CBOMCTBA IIUHKA, JKelle3a U UX
COE€TMHEHUI

https://resh.edu.

ru/

https://resh.edu.

ru/
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19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«MeTtamib»"

https://resh.edu.

ru/

20

21

22

23

HemMerael, BX MOJOXKEHNE B
[lepuoanueckoii cucTreMe XUMUYECKHUX
snemenTtoB JI. 1. MenzaeneeBa u 0COOCHHOCTH
CTPOEHHUS ATOMOB

DuU3NYECKUE CBOMCTBA HEMETAILJIOB.
Annotponus HeMETaUIoB (Ha IpUMepe
KHCIIOpOoJIa, cephl, hocdopa u yrieposa)
XUMHUYECKUE CBOICTBA T'aJIOTCHOB, CEPHI H UX
COEAMHEHUI

XUMHUECKUE CBOICTBA a30Ta, pocodpa u ux
COETUHEHUN

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

24

25

XHUMHUYECKHUE CBOICTBA yriaepoaa, KpeMHUs U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAJVIOB U UX
COCTUHEHUN

https://resh.edu.

ru/

https://resh.edu.

ru/

26

27

28

29

O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
Teme «HemeTramnely. Beranciaenus mo
YPaBHEHUSIM XUMUYECKHUX PEaKUUN U
TepMOXI/IMI/I‘IGCKI/IC pvaéTm

[IpakTnueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"HemeTamanr"»

KonTponbHas pabota mo Temam «MeTamib» U
«HemeTamb»

HeOpFaHI/IquKI/Ie 158 OpFaHI/I‘ICCKI/Ie KHUCJIOTHI.
Heoprannueckue u opraHnuecKue OCHOBaHUS

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

30

AMpoTepHbIE HEOpPraHUYEeCKHe U
opranuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB

https://resh.edu.

ru/
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31

Ponp XxuMuu B 00ecriedeHUN SKOJIOTHYECKOM,
SHEPTEeTHYECKOHN U MUIIEBOW 0€30MaCHOCTH,
Pa3BUTHUHU MEAUITUHBI

https://resh.edu.ru/

32

[Ipencrarnenus 00 0OMKUX HAYYHBIX
MIPUHIIAIIAX TPOMBIIUICHHOTO ITOTYYCHHUS
BaKHEHIIINX BEIIECTB

https://resh.edu.ru/

33

YenmoBek B MHPC BCIICCTB U MATCPUATIOB

https://resh.edu.ru/

34

XUMHSA U 300POBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 2

IHOYPOYHOE IINTAHUPOBAHHUE
116 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero
padoThI

KonTposabHble

IIpakT4yeckue
padoThbI

Jlara
JIaH

Jlara
dakr

DJIeKTPOHHbIE
nu(ppoBbIE
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypamus aTOMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XUMHYECKHUX djeMeHToB /. .
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB

https://resh.edu.ru/

https://resh.edu.ru/

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M UX COSIMHEHUH 110
rpymiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CHCTEMBI
XuMHYecKux 3neMeHToB J[.J. MeHaeneeBa B
pPa3BUTUHU HAYKH

https://resh.edu.ru/

CTpOeHI/IC BelllecTBa. XHUMHUYECKas CBA3b, eé
BUJbI, MEXaHU3MBI o6pa3013aH1/1;1 KOBaJICHTHOM
CBA3U. BOI[OpO,[[Ha}I CBA3b

https://resh.edu.ru/

BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTb.

https://resh.edu.ru/
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Crenenb okucicHusa. Bentectsa
MOJ'IGI(y.H}IpHOI‘O n HeMOHeKy.TISIpHOFO
CTPOCHUS

ITonsatue o nucnepcHbIXx cucreMax. MictunHele
U KOJUIOUJHBIE pacTBOPBL. MaccoBas 101
BEIIIECTBA B pacTBOpPE

https://resh.edu.

ru/

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas
CBA3b HEOPraHWYECKUX BEUIECTB, PA3ITMYHbBIX
KJIaCCOB

Knaccugukanus XuMH4ecKux peakluuii B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHMYECKHUX PEaKLHAX

https://resh.edu.

ru/

https://resh.edu.

ru/

10

11

Ckopoctb peakiuu. OOpaTuMbIe peaKiuu.
XHUMHUYECKOE PABHOBECHE

[IpaxTnueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

OnexkrponuTHyeckas qucconuanus. [lonstue
0 BOJIOpoIHOM Toka3arese (PH) pactBopa.
Peaxiiuu nonHoro oomena. I'maponus
OpPraHUYeCKUX U HEOPraHMYECKHX BEILECTB

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

12

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
ITonsaTHe 00 27MEeKTpOIM3€E PacIIaBoOB U
pacTBOPOB COJIEH

https://resh.edu.

ru/

13

KonrtponsHas pabota no pasaeny
«TeopeTndeckre OCHOBbI XUMHUM»

https://resh.edu.

ru/

14

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
CHUCTEME XUMHUYECKuX dnemMeHToB [I. U.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METAJIIOB

https://resh.edu.

ru/
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15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiT
HaIpsDKEHUN METaJUIOB

16

17

XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpWid, KM, KaJIbIIWA, MarHUH,
QTIOMUHUN) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

https://resh.edu.

ru/

https://resh.edu.

ru/

18

19

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUN

[IpakTrueckas padota Ne 2. "Pemenne
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«Mertambn»"

https://resh.edu.

ru/

https://resh.edu.

ru/

20

21

22

Hemeramiel, X monoxeHue B
[Tepuonnueckoit cucTeMe XMMUYECKUX
snemenTtoB JI. 1. MenzeneeBa u 0COOCHHOCTH
CTPOEHUS ATOMOB

®uU3nYECKUE CBOMCTBA HEMETAILJIOB.
AJIoTponus HeMeTasuIoB (Ha puMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHWMHYECKHE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COEAMHEHHI

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

23

24

25

XuMudecKkue cBOKMCTBa a30Ta, (pocodpa u ux
COE€IUHEHUN

XHUMUYECKUE CBOKCTBA yIIIepoaa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COE€TMHEHUI

https://resh.edu.

ru/

https://resh.edu.

ru/

https://resh.edu.

ru/

26

27

O0001IeHEe U CUCTEMATH3aIMs 3HAHUN 110
TEMCEC ((HeMeTaJ'IJ'II)I)). BI)I'-II/ICJ'ICHI/ISI 10
YpaBHCHHUSIM XMUMHUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘-IeCKI/Ie pvaéTBI

[IpakTnueckas padora Ne 3. «Pemienue

IKCIIEPUMEHTANBHBIX 3324 110 TeMe
"HemeTtamisr"»

https://resh.edu.

ru/
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KontponbHas paboTa mo temaM «MeTayisl» 1

https://resh.edu.ru/

28 1

«Hewmeranmb»
29 Heoprannueckue u OpraHn4eckue KUcIOThI. 1 https://resh.edu.ru/

Heopranuueckue u oOpraHmdecKue OCHOBAHUS

AMpoTepHBIC HEOpraHUYECKHE U https://resh.edu.ru/
30 opranuueckue coequHenus. [ enernueckas 1

CBSI3b HEOPraHUYECKHX U OPTaHUYCCKUX

BEIIECTB

Poinp xuMuu B 00ecIeueHIN SKOJIOTHIECKOM, https://resh.edu.ru/
31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1

Pa3BUTHUU MEIUIIHHBI

[IpencraBienust 06 OOIMIMX HAYYHBIX https://resh.edu.ru/
32 MIPUHLMIIAX TPOMBILIUIEHHOTO MOTY4YEHUS 1

BAKHEHIINX BEIECTB
33 YenoBek B MUpE BEIIECTB U MAaTEPHAJIOB 1 https://resh.edu.ru/
34 XUMHS ¥ 370POBbE YEIIOBEKA 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

1.I'abpuansan O.C.Xumus:10-ii knace:6a30Bb1i ypoBeHb-M.:I1pocsemenne, 2023

2.Pymzutuc I'.E. Xumus. Opranndeckas xumus 11 knacc: yueOHuK uia o6mmeoOpas3osar. yupexxaenuii—M.:IIpocsemenne,2018

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

34
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1.T'a6puensn O. C. Xumus. [Ipumepnsie padoune nporpammsl. [Ipenqmernas nunus yueonukos O. C. ['abpuensaa, U. I'. Octpoymosa, C. A. CnagkoBa.

10—11 xmaccel : y4ye6. mocobOue miis obOmeoOpa3oBar. opranuzaiuii : 6azoBeiii ypoBeHb / O. C. I'abpuensn, C. A. CmankoB. — 2-¢ u3ng. — M. :
[Ipocsenienue, 2021

2.Panmenkmii A.M. Xumus. lunakruaeckui matepuain. 10-11kimaccer:mocodue ais yaurenei oduieoopas. opranuzanuii —M.:IIpocsemenue,2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.https:/resh.edu.ru/ Poccuiickast 35ieKTpoHHasK IIIKOJIa

2.http://www.chemnet.ru I'azera «XuMus» U CaiT 11 yuuTesst «5 Uy Ha YPOK XMMHUKNY

3.http://him.1september.ru Enunas xomnexuus LIOP: [IpenmeTHas KoeKius «XuMuUs

4.http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4dHbIe SKcriepuMeHThI: xuMust. Komtekius Poccuiickoro
0011e00pa30BaTENILHOTO MOpTAJIa

5. http://www alhimik.ru Beepoccuiickast omumraia MKoJIbHUKOB 10 XUMHU

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

TOCYAAPCTBEHHOE BHODKETHOE OBLLLIEOBPA3OBATEJIbHOE 11.09.23 23:30 (MSK) CepTtudukat 2ED549C221E126945D1FABD96572§?C2
YYPEXAEHMWE LUKOJIA-UHTEPHAT KYPOPTHOIO PAAOHA

CAHKT-TMETEPBYPTA "OJIMMMNUIACKNIA PE3EPB", BarxuH Bsuecnas

Hukonaeswny, vpexkTop
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https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w

