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IOACHUTEJ/IBHAS 3AIIMCKA

IIporpaMma 1o XUMHY Ha ypOBHE CPEIHETO OBMIEro 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbroro 3akona ot 29.12.2012 Ne 273-03 «O6 ofbpasoanuu B Poccuiickoit Denepanuny,
Tpe6GoBaHMH K pe3ysbTaTaM OCBOEHHS (elepaibHOMN 00pa3oBaTeNbHOH MPOrpaMMEI CPEJHEro
obwero obpaszopanust (DOIl COO), mpeiCTABICHHBX B DeniepalbBHOM TOCYIapPCTBEHHOM
obpasosarensHOM cTasnapre COO, ¢ yuérom Konuemmmu npenogaBaHus yuyebHOro mpeaMeTa
«Xumas» B 06pa3OBATENBHEIX OpraHM3amusx Poccmitckoit Denepanny, peanM3yIOMUX
OCHOBHBIE 00pasoBaTeNbHEIE NPOrPAMMBI, H OCHOBHBIX IOJOKEHHIH «CTpareruu pa3BHTHA
BoCHTaHUA B Poccuiickoit ®emepanuu Ha nepuox mo0 2025 roma» (PacmopsixeHue
IpaButensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBy MOmX0m0B K pa3paboTKe NpPOrpaMMbl N0 XHMHH, K OIIpENENICHHIO  OOIIE
CTPaTerud O0YYCHHs, BOCIIHTAHUS H Pa3sBUTHA OGYUAIOMMXCS CPSICTBAME yIeGHOTO npeaMeTa
«Xumus» s 10-11 xnaccoB Ha 6a30BOM YPOBHE COCTABHIH KOHIIETITYaJIbHBIE ITOJIOKEHHS
OI'OC COO o B3aUMOOGYCIOBIEHHOCTH IIENEH, COJICpXKaHUsl, PE3yJIbTaTOB OOydYeHHMs M
TPpeOOBaHKH K YPOBHIO IIOJTOTOBKH BEITYCKHHKOB.

XuMudeckoe 06pazoBaHMe, TONY4aEMOE  BHIIYCKHEKAMH ob1reodpaszoBarenbHOM
OpranM3alluy, SBISETCA HEOTBEMIEMOH 4acThi0 HX 00pasoBaHHOCTH. OHO  CIYXKHT
3aBCPIIAIOMAM STallOM peaM3alHi Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
LEHHOCTeH, NPHCYIMX NENOCTHOH CHCTeME XHMHYECKOTO O6pasoBaHMs. DTH HeHHOCTH
KacaroTcs IO3HAaHUA 3aKOHOB IPHPOJEI, (OPMHUPOBAHMS MMPOBO33PEHHS M OOMIEH KyIbTypHI
UCIOBEKA, a TakKe SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY 3[0POBBIO H
TIPUPOIHOH cpesie. Peanusyercs xumudeckoe o6pasoBaHie 06yYaIOMUXCS HA YPOBHE CPEIHETO
obuero 06pazoBaBMs CpeCTBaMH Y4eGHOTO IpeaMeTa «XuMEs», COZep KaHue M IOCTPOCHHE
KOTOpOro ONpEJCTEHBl B IPOIpaMMe [0 XHMMH C YY6TOM CHEUM(DHKM HAyKM XHMHH, €8
SHAYCHHS B [TO3HAHMH IPHPOZBI M B MaTepUAbHOM )KH3HM OOIIECTBa, a TAKKE ¢ YUETOM OOIIHX
IeNed M NPHYHIKIIOB, XapaKTePU3YIOMAX COBPEMEHHOE COCTOSHHE CHCTEMBI cpenHero obmero
o6pasosanus B Poccuiickoi ®eaepanuy.

XHMHSL KaK JIEMEHT CHCTEMBI ECTECTBEHHEIX HAyK HUIPAeT 0COGYIO POlb B COBPEMEHHOM
IMBUIIM3AIIMY, B CO3JaHMH HOBOH 6a3bl MaTepHaibHOM KynsTypbl. OHa BHOCHT CBOH BKJaa B
(opmMHupOBaHHE PAHOHATEHOIO HAYYHOTO MBIIUICHHS, B CO3LAHNE HETOCTHOTO IPEACTaBIICHUS
00 OKpYXAIOLEM MHPE KaK O €HHCTBE IIPUPOABI U YeOBeKa, KOTOPOe (pOPMHUPYETC B XMMUH
Ha OCHOBC ITOHMMAaHMs BELICCTBEHHOIO COCTaBa OKPYKAIOLIEr0 MHUpa, OCO3HAHMS B3aMMOCBSI3H
MEXIy CTPOCHHEM BEIIECTB, MX CBOMCTBAMH M BO3MOXHBIMHU 00JIACTSIMH IPHMEHEHHUS.

TecHo B3auMoOnEHCTBYS C JpYIMMH €CTECTBEHHBIMM HayKaMH, XHMHS CTajia .
HEOTBEMIIEMOI YaCTBIO MHpOBOﬁ KYyJIBTYDHI, HCO6XO,III/IMI>INI YCIIOBHEM YCIICLIHOTO TpyJda H
HKU3HM KaXzgoro wieHa obmecrsa. CoBpeMeHHas XMMUS KaK HayKa CO3MIATENbHAsd, KaK HayKa
BBICOKHX TEXHOJIOTHH HalpaBlieHa Ha pellleHHe IIOGaNbHBEIX NIPOGJeM YCTOWYMBOIO pa3sBHTHA
YEJIOBEYECTBA — CBHIPHEBOH, SHEPreTHYECKOM, NHINEBOM, 3KOJOTHYECKON O€30IIacHOCTH U
OXPaHBI 37I0POBBAL.

B cootsercTBHM ¢ OOIMMM HENAMH M NPUHIMIIAMHA CPEIHET0 oOLEro o6pa3oBaHHS
conepxanue npeamera « Xumua» (10-11 kiraccsl, 6a30BbIf YpOBEHs H3yUYEHHs) OPUEHTHPOBAHO
NPEUMYINECTBEHHO Ha OOIIEKYNBTYPHYIO IOATOTOBKY OOYYAIOIIMXCSA, HEOOXOMMMYIO UM UL
BEIPAGOTKM MMPOBO33PEHYECKHX ODHEHTHPOB, YCIEINHOTO BKIIOYCHHS B KH3Hb COLMYMA,
IPOJIOJIKEHUS 00Pa30BaHHA B Pa3/IMIHBIX OONACTAX, He CBA3AHHBIX HEMOCPEICTBEHHO C XMMHUEH.

Cocrapistolume  nipeaMeta «XUMHSL) SBIAIOTCS 6a30Bhle Kypchl — «OpraHudeckas
XuMus» H «O61as 1 HeOpPraHMIecKass XHMHUS, OCHOBHEIM KOMIIOHEHTOM COJEPKAHMA KOTOPBIX



SBILIFOTCA OCHOBBI 6a30BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPraHUYECKON XHUMHH (C BKIIIOUCHHEM
3HaHMH M3 OOIIeH XMMMHM) M Opranduyeckoil xumuu. QopMHpOBaHME JAHHON CHCTEMEI 3HAHWM
IpH M3y4eHHH TpeaMeTa OOECHeYnBaeT BO3MOXKHOCTH PAacCMOTPEHHA BCETO MHOrooGpasus
BEIIECTB Ha OCHOBE OOIMUX IMOHATUH, 3AKOHOB ¥ TEOPUH XMMHH.

CrpykTypa comepxaHus KypcoB — «Opranudeckas xuMus» 1 «O61Ias 1 HeopranudecKas
XHMES» cHOPMUPOBaHA B HPOTpaMMe 10 XMMHM Ha OCHOBE CHCTEMHOrO IOIXOAa K M3y4EHHIO
yyeGHOro Marephanga ¥ OOYCIOBJEHA WCTOPHYECKH OOOCHOBAHHBIM Da3BHTHEM 3HAHHMM Ha
ONpEIENEHHBIX TEOPETUYECKHK YpPOBHAX. Tak, B Kypce OpraHM4ecKOW XHMHH BELIECTBA
PacCMaTpHBAIOTCS HA YPOBHE KJIACCHYECKOM TEOPHH CTPOCHHsS OPraHMYEeCKHX COEJMHCHMH, a
TAaKKe Ha YPOBHE CTEPEOXMMHYECKMX M DIECKTPOHHBIX NPEACTABICHUA O CTPOCHUH BEUIECTB.
CpeneHusl 00 HM3yYaeMBIX B Kypce BEINECTBAX JAIOTCA B PAsBUTHH — OT YIJIEBOJOPOJOB IO
CIIOXKHBIX GHOJIOTMYECKH aKTHBHBIX COeAWHEHuH. B Kypce OpraHM4YeCKOM XHMHM IOJNy4aroT
pazBuTHe CHOPMHpPOBAaHHEIE HA YPOBHE OCHOBHOIO OOMIEr0 00pa3oBaHHUs MePBOHAYAILHBIE
TIPEICTABIEHHS O XUMHYECKOM CBSI3H, KIAaCCHOHKAIMOHHBIX IPH3HAKaX BEINECTB, 3aBUCMMOCTH
CBOMCTB BEIECTB OT HX CTPOCHHUS, O XUMHYECKON PEaKIMH.

[Tox HOBEIM yIJIIOM 3peHmst B mpexMere «XuMus» 6a30BOro ypOBHsS pacCMaTpHBAcTCA
M3yJeHHBI Ha YpPOBHE OCHOBHOIO o0O0Iiero o6pasoBaHHs TEOPETHYECKUH MaTepual |
(axTONOrMUECKHE CBENEHUS O BEIIECTBaX M XHMUYECKOU peakuuy. Tak, B 4aCTHOCTH, B Kypce
«O6Imas ¥ HeOpraHMyeckas XUMHs» 00yJalomUMCA NPEAOCTaBISETCS BO3MOXHOCTh OCO3HATH
3HaYeHHe IePHOMNYECKOTO 3aKOHA ¢ OOIIETEOPETHYECKHX M METOIONOTMYECKHX IO3MIUH,
ry6Xe MOHATH HCTOpUYECKoe H3MeHeHue (yHKIm# 3TOro 3akoHa — OT obobmarome A0
OOBACHSAIONIEH ¥ MPOTHO3UPYIOIIEH.

Enunas cHCTeMa 3HAHMN O BAKHEHINMX BEIIECTBAX, HX COCTABE, CTPOCHHH, CBOUCTBAX M
TIpAMEHEHNH, & TAKKe O XUMUYECKHX PEAKIHAX, UX CYIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTCKAHUA
pomonHsercs B Kypcax 10 m 11 KJaccoB DIEMEHTaMM CONEPXKAHHSA, UMCIOIIMMH
KyJIBTYPONOTHYECKUH M TNPHKIAIHON Xapakrep. OTH 3HAHHA CHOCOOCTBYIOT NOHMMAHHUIO
B3aMMOCBS3H XMMHH C JDPYTMMH HAyKaMH, DacKphIBaloT €& poib B [IO3HABATCHPHOH H
IPAKTAYECKOH JIEATENBHOCTH YeNOBEKa, CIIOCOOCTBYIOT BOCIHTAHHMIO YBAXCHHS K IPOHECCY
TBOpYECTBA B OOACTH TEOPHUM M HPAKTHYECKMX NPUIIOKCHHH XHMHUH, TIOMOTAIOT BBITYCKHHKY
OpHEHTHPOBATHCA B OGIIECTBEHHO M JTMYHOCTHO 3HAYMMBIX MPOOIEMax, CBA3AHHBIX C XUMUEH,
KPUTHYECKH OCMBICIHBATh HHGOPMAIMIO ¥ NPUMEHSTh e€ VI NONONHCHHSL 3HaHUH, pelIeHus
MHTEIUIEKTYaIbHEX H OKCIEPHMEHTAIBHEIX HCCIIeNOBATENBCKUX 3aa4. B 1enoM copepxKaHue
yue6HOro nmpeaMera «XUMUsL» JAHHOTO YPOBHS M3YUCHHs OPHCHTHPOBAHO HA ($OopMHUpOBaHHUE Y
06y4aromuXCcsi MUPOBO33PEHYECKOH OCHOBBI U NOHUMAHHUA ¢dunocobckux HIeH, TaKux Kak:
MAaTepHAIbHOE EIMHCTBO HEOPTAHMYECKOro M OPraHH¥ecKoro Mupa, 06yCIOBIeHHOCTD CBOMCTB
BEIIECTB WX COCTABOM H CTPOECHMEM, MO3HABAEMOCTH IPUPOIHBIX SBICHUH IYTEM SKCIICPUMEHTA
¥ pellcHHs NpOTHBOPEYME MEXIy HOBbIMH (aKrTaMM M TCOPETHYECKHMH IPEANOCHUIKAMHU,
OCO3HAHHE POJIM XMMHH B PELICHHH SKOIOTHUECKHX NPOOIEM, a TaKKe npobiieM cOepeKeHHs
SHEPTETHUECKHX PECYPCOB, CHIPBS, CO3/JaHHS HOBBIX TEXHOJIOTHH U MaTEPHANOB.

B rmaHe pemneHds 3a1ad BOCIMTaHWs, DPasBHUTHA H COLMAIM3alUA obyJaromuxcs
IIPUHSTHIE TPOTPAMMON IO XMMHH IOIXOIBI K ONPENENCHHIO COJCpXKaHHA M IOCTPOCHHA
npeaMeTa TpeAycMaTpUBaioT (OpPMHUPOBAHUE YHHBEPCATBHBIX yueOHBIX ACHCTBHM, HMCIOIIHUX
6a30BO€E 3HAUEHHE I Pa3INYHBIX BHIOB JIESITENBPHOCTH: PEIIEHU npo6ieM, TIOUCKA, aHATH3a |
obpaGotku mHGOpMaIMH, HEOOXOAMMBIX JUis IPHOOpETEHHS OIbITa IPaKTAYeCKOH H
HCCIIEIOBATEBCKON IETENLHOCTH, 3aHUMAIOILEH BaKHOE MECTO B IIO3HAHMA XHMHUH.



B npakTrke npenosaBaHus XUMHH KaK Ha YPOBHE OCHOBHOTO OGIIEro obpa3oBaHus, TaK u
Ha ypoBHE cpepHero ofmero o6pa3oBaHWs, IIpE  ONpEIEICHAH COJIEpXKaTENbHOM
XapaKkTEPUCTHKM MeNeH H3y4YeHHs IIpeaMeTa HAlpaBleHHEM IIEPBOCTEIIEHHOM 3HAYMMOCTH
TPaJMUHOHHO TIpu3Ha€Tcs (OPMHUpPOBAHHE OCHOB XHMHYECKOM HayKM Kak oGNacTH
COBPEMEHHOIO0 €CTECTBO3HAHHUS, NPAKTHYECKOH HEATEIBHOCTH YeIOBEKa M KaK ONHOIO H3
KOMITOHCHTOB MHPOBOH KyJibTyphl. C METOOUYECKOH TOYKM 3pEHHS TakoM MOOXON K
OIPEACTICHUIO LICTIEH H3YYCHHUS NPEAMETA ABIASTCS BIOJIHE OTPaBIAHHEIM.

CorniacHo HaHHOM TOUKE 3PCHHA TVIABHBIMM LESMH H3ydCHUS npeaMera «XuUMHI» Ha
6azosoM yposre (10 —11 ki.) SBisIOTCS:

* (QopMHpOBaHUE CHCTEMBI XHMMHMYeCKMX 3HAHMM KaK BaXHEHIIEH COCTABRISOMEH
SCTECTBEHHO-HAYYHOH KapTUHBI MHpPa, B OCHOBE KOTOPOM JIEKAT KIIIOUEBBIC ITOHSTHS,
(yHnamMeHTaNTbHBIC 3aKOHBI U TEOPMHM XHMHH, OCBOCHHE S3BIKA HAYKH, YCBOCHHE H
TIOHUMAHUE CYIIHOCTH JOCTYHHBIX 00OOIIEHHH MHPOBO33PEHYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOPHEH HX Pa3BUTHS M CTAHOBIICHUS,

* (dopMUpOBaHHE M Pa3BUTHE NIPECTABIEHHH O HAYUHBIX METOJAX MO3HAHMS BEIIECTR H
XHMHUYECKHX DEakuui, HeoOXOMMMBIX UL IPHOGPETEHHsS YMEHHH OpHEHTHPOBATHCS B
MHpE BEINECTB M XHMHUYECKUX ABJICHUH, HMEIOMIUX MECTO B IPUPOJIE, B IPAKTHYECKOH
[IOBCEIHEBHOM JKH3HH;

® pa3BHTHE YMEHHH M CIOCOGOB JEATENHHOCTH, CBA3AHHBIX C HAGMIONCHHEM H
OOBSICHEHMEM XMMHYECKOTO OKCIEPHMEHTa, COGMIONEHHEM IpaBHi Ge30MacHoro
obpareHus ¢ BeleCTBaMH.

Hapsiny ¢ aTiM, conepxarenbHas XapaKTepHCTHKa TEJel | 3a/[ad H3yJYeHHs PEAMeETa B
IporpaMMe 110 XMMHH YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMH [IPHOPHTETAMHU
B cuCTeMe cpepsero obmero obpasoBarus. Ceroius B NpPENOJABAHAM XHMHUH B GOJBIIEH
CTENCHHM OTAACTCA IPEINOYTEHHE IIPAKTHYECKOH KOMIIOHEHTE COIEpXKaHHS OOyUeHHs,
OPHEHTHPOBAHHOH HAa MOATOTOBKY BBIMYCKHHKA 06IIe0Opa3sOBaTeNbHON — OpraHH3aIliy,
BIIAJICIOLIETO He HAOOPOM 3HAHHH, a QYHKIMOHANLHON PaMOTHOCTBIO, TO €CTh CIOCOGAMH H
YMEHUSMH aKTMBHOT'O IONYYCHUS 3HAHWM M NPUMEHEHHS WX B PEANbHOM JKU3HH IS PEINECHHUS
IIPaKTHYECKUX 3a/1a4.

B cBasu ¢ 3tuM mpm m3ydeHun mnpeamera «XuMHUA» JTOMHHHPYIOLIGE 3HAYEHHE
nproGPETAIOT TaKKe e U 3aJa4H, KaK:

apantanus  ofydarolguxcs K YCIOOBHAM  JMHAMHYHO  Da3BHBAIONIETOCS  MHpa,
(opMHpOBaHWE WHTEIIEKTYalbHO Da3BHTOH JMYHOCTH, TOTOBOH K CaMOOGpa3OBAHHIO,
COTPYAHUYECTBY, CaMOCTOATENBHOMY NPHHATHIO TIPAMOTHBIX PpEHICHHH B KOHKPETHBIX
JKU3HEHHBIX CHUTYaAIIUsIX, CBA3AHHBIX C BEHMIECTBAMH M UX HPpUMEHECHUEM,

bopmupoBarme y 06y4alOMMXCA KIIOYEBBIX HABBHIKOB (KJIIOYEBHIX KOMIICTCHIMHN),
HMCIOIIMX YHHBEPCAIBHOE 3HAYCHHE LA Pa3IMYHBIX BHIOB JIEATEIbHOCTH: PEIIEHUA pobiieM,
NOWCKa, aHanmu3a ¥ 00paboTku MHGOpMAlMH, HEOOXOAMMBIX [UIi NPHOGPETEHHS ONBITA
ACATCIBLHOCTH, KOTOPas 3aHHMAeT BAXXHOE MECTO B HMO3HAHHHM XMMHH, & TAKXeE JUIS OLEHKH C
TIO3HIIMHA SKOJOTHIECKOH 6e30IacHOCTH XapaKTepa BIMSHHAS BEIIECTB M XMMHYECKAX IPOLECCOB
Ha OpraHu3M YeJIOBEKa U PUPOIHYIO CPELY;

Pa3sBUTHE IIO3HABATEIbHBIX MHTEPECOB, HHTEIUICKTYaIbHBIX H TBOPYECKHX CHOCOOHOCTEH
00ydarommxcs: CIIOCOGHOCTH CaMOCTOATENBHO MpHOBPETaTh HOBBIC 3HAHHA IO XUMHH B
COOTBETCTBHMH C )KU3HCHHBIMH ITOTPEOHOCTAMHE, HCIIOIB30BATh COBPEMEHHBIE HH(POPMAIIMOHHEIE
TEXHOJIOTHH /i1 JIOKCKA ¥ aHaIM3a y4eOHOH ¥ HayYHO-IIOMYJIApHOM HH(POPMALMK XMMHUECKOTO
COZIEPXKAHMUS;



(OpMHPOBaHKE U Pa3BUTHE Y OOYYAIOIUXCH aCCONUATUBHOTO ¥ JIOTHYECKOTO MBIILICHHS,
HaOMIOIaTeNIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, IIPH INIAHUPOBAHUH U NIPOBEJICHUH XUMHUYECKOTO 3KCIIEPUMEHTA;

BOCIUTaHHEe y ofydarommxcs yOeXAEHHOCTH B TYMaHHCTHYECKOH HAIpaBIEHHOCTH
XUMHH, €€ BaOXHOM pOJNH B pEIICHHA TJOOANBHBIX  TpobIeM  palHOHAIBHOTO
IIPUPOJIOTIONB30BAHNUS, HOIOJHEHHS SHEPreTUYECKUX PECypCOB H COXPaHEHUS HpPUPOJHOIO
pPaBHOBECHS, OCO3HAHUA HEOOXOAUMOCTH OEPEXHOrO OTHOIUEHHS K IPHPOJE U CBOEMY
3I0POBBIO, @ TaKXKe NPHOOPETEHHUS OIBITa UCTIONB30BAHMS IIOTYUSHHBIX 3HAHUH IUIS NPUHIATHSL
I'PaMOTHBIX PEINCHUN B CHTYaIMAX, CBI3aHHBIX C XUMHYECKUMH SBJICHHSIMH.

B yueGHOM miane cpermuero obimero o6pazoBaHus npeaMeT «XuMHs» 6a30BOr0 ypOBHS
BXOJIUT B COCTAB IPEAMETHOM 00JIacTH «ECTeCTBeHHO-HAYYHBIE IIPEAMETHI».

Obmee yuciIo 4acoB, OTBEAEHHBIX IJIS U3YYEHHUs XMMUHU, Ha 6a30BOM YPOBHE CPEIHEIO
obmero obpasopanus, cocraBigeT 68 yaco: B 10 xmacce — 34 gaca (1 wac B Hepemo), B 11
Knacce — 34 gaca (1 gac B HEIEIIO).



COJEPXKAHUE OBYUYEHUS

10 KJIACC
OPI'AHUYECKAS XUMMUSI

Teopernueckue 0CHOBBI OPraHHYeCKON XHMHH

[IpeameT opranmyeckoil XMMHHU: ¢¢ BO3HHKHOBEHHE, PA3BHTUE U 3HAYCHHE B IIONYYCHUH
HOBBIX BCIECTB M MaTepHalIoB. Teopus CTpOeHH OpraHuueckux coequuenui A. M. byTieposa,
€€ OCHOBHBIE IIOJOXeHHA. CTpyKTypHBIE (GOPMYIBI OPraHMYECKHX BEMIECTB. I OMOJIOTHS,
M30MepHsl. XHMHUYECKas CBSI3b B OPTaHUUECKHUX COCAUHEHHSX — OJIMHAPHEIE U KPATHBIE CBA3H.

IlpeactaBnerne o  kiraccMUKAlMM  OpraHMYECKMX  BelnecTB. HoMeHKmarypa
OpraHMYEeCKHX COEJMHEHMH (CHCcTeMaTHuyecKkas) M TPHUBHAJIBHBIC HA3BaHHS BaKHEHIIHX
IIpeACTaBUTENEH KIIAaCCOB OPTaHHYECKHX BEIECTB.

OKCIIEpUMEHTATBHbIE METO/bl U3YUECHHs BENIECTE M UX IIPEBPAIICHUM: O3HAKOMIICHHE C
o0pasiaMu OpraHHYECKHX BEIIECTB M MaTepUaliaMH Ha UX OCHOBE, MOJECITHPOBAHHUE MOJEKYI
OpPraHMYECKHX BEIIECTB, HaOMIOJEHHE W ONHMCAHWE [OEeMOHCTPAHOHHBIX OIBITOB IO
IPEBPAIICHHIO OPraHUYECKUX BELECTB IPH HarpeBaHuH (IU1aBJIeHHe, OOYTIIMBAHAE U TOPEHHE).

Yriaesogopoanl

AJIKaHBEI: COCTaB M CTpOEHHe, IOMOJOTHYECKHH psa. MeTaH M 5TaH — IPOCTEHINHE
TpEJCTABUTENH alKaHOB: (U3MUeCKHe W XUMHYECKHE CBOMCTBA (peakiid 3aMelieHHs U
TOPEHUs), HAXOXKACHHUE B IPUPOJIE, MOJIYICHUE U MPUMEHEHHE.

AIKEHBL: COCTaB ¥ CTPOEHHE, TOMOJIOTHUECKHM psifl. DTHIICH ¥ MPOIMIEH — IpoCTeiinne
IPEACTAaBUTENHN AaJKEHOB: (HU3WYECKHEe M XHUMHYECKHE CBOMCTBA (pEakidM THIPHPOBAHHS,
raJIOTCHUPOBAHMS, TUIPATALIUH, OKUCIICHHUS 1 OJTUMEPHU3AIIHH ), IONydeHHE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u MerunOyraamen-1,3: cTpoeHHe, BaXKHEHIHE XUMHYESCKHE
CBOMCTBa (peakuus nonuMepu3annn). [lonyyeHne CHHTETHYECKOTO KayuyKa i PE3HHEL.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHMsS, TOMOJIOTMYECKHH psi. AICTHICH —
IIPOCTEHIIHNH IIPE/CTaBUTEND ATKHHOB: COCTaB, CTPOeHHE, (PU3UYECKHe M XMMUYECKHE CBOKCTBA
(peaxuy THAPUPOBAHUS, TAIOTEHHPOBAHHS, THAPATAIIAH, TOPEHHS), TIOTyYSHHE U IPUMEHEHHE.

Apensl. bensom: cocrae, cTpoenme, Qu3MueckHe M XUMHYECKHME CBOMCTBA (peakIuH
raJlOTeHUpPOBAHUSA U HUTPOBAHH), IOIyYeHHE M IpUMeHeHue. lonyon: cocmas, cmpoeHue,
pusuveckue u Xumuyeckue ceolicmed (peakyuy 2an02eHUPOBAHUS U HUMPOBAHUS), NONyHeHUe U
npumenenue. TOKCHYHOCTH apeHOB. [eHETHYecKas CBA3b MEXAy YIVIEBOAOPOAAMH,
MNpUHAUIC)KAITUMHA K PA3JIMYHBIM KiIacCaM.

IIpuponHble HCTOYHHKH YIIIEBOAOPOAOB. IIpHpOMHEIM ra3 ¥ NONMyTHEIE He(TIHBIE ra3bl
Hebts u e€ mnpoucxoxnenne. CrmocoOsl mepepaGoTkd HeDTH: IEperoHka, KPEKHHI
(TepMuYecKuil, KaTaTATHIECKH#), Mupou3. [IpoaykTer nepepaboTku He()TH, HX NPHUMEHEHHE B
IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBII yTOJIb B IPOAYKTH €ro nepepaboTKH.

OKCIEpHUMEHTANBHBIC METOBI H3ydYCHHs BEINECTB W MX IpEBpaIllcHHH: 03HAKOMIICHHE ¢
ofpa3zamMu IUIacTMAacC, KayuyKoB M pe3uHbl, Kotekiun «HedTs» 1 «Yronb», MOAEIHpOBaHUE
MOJIEKYJI YIVIEBOJIOPOIOB M TallOr€HONPOM3BOAHBIX, IPOBEICHUE HPaKTHIECKOW paboThl:
IIOJIy9€HHE STHIICHA H U3yUYeHHE ero CBOMCTB.

Pacuéturle 3amaun.




BEUMCICHHS 10 ypaBHEHHIO XHMHYECKOH peakumu (Macchl, OOBEMa, KONMYECTBA
MCXOJHOTO BEIIECTBA WIH IPOAYKTA DEaKiMy [0 H3BECTHBIM Macce, O00BEMY, KOIMMYECTBY
OJIHOTO Y3 HCXOJHBIX BEIIECTB UK IPOIYKTOB PEAKIMH).

Kuciopoacoaep:xamue oprannyeckKue coeJHHeHHs

[IpenensHEle OJHOATOMHBIE CHMPTEL MeTaHon M 9STaHON: CTpOCHHE, ¢uzmUecKue U
XUMHUYECKHEe CBOMCTBA (peaklidi ¢ aKTHBHBIMH MeTallIaMM, Tajor¢HOBOJOPOIAMH, ropeHue),
npuMeHeHue. BoopoHbIe CBA3M MEXIy MOJIEKYJIaMH CIUPTOB. JleticTBre MeTaHOA U 3TaHONA
HA OpraHU3M 4YelIOBEKa.

MHOTOATOMHBIE CIMPTHL. DTHIEHIIMKONb W IJHLEPHH: CTPOeHHe, (usnyeckue H
XAMHUYECKHE CBOMCTBA (B3aMMOJEHCTBIE CO HMIENOYHBIMU MeTalllIaMH, Ka4eCTBEHHAsl peaKIid Ha
MHOTOATOMHEIE CITMpTHI). JlelicTBHe Ha OpraHm3M dYejioBeka. IIpuMEeHEHHME TIIMICpHHA H
STUIICHTTTUKOJISA. ’

@eHON: CTpOSHHE MOJIEKYJhl, (U3MYECKHe H XUMHUecKHe CBoOHcTBa. TOKCHIHOCTE
¢enona. [Ipumenenue herona.

ATIBIETHIEL U Kemowvl. DOpPMANbIETH], aleTalbIerni: CTpOeHHe, (u3HYecKHe H
XUMHYECKHEe CBOMCTBA (peaKkldH OKUCICHHA M BOCCTAHOBIICHHS, Ka4YCCTBCHHBIC peaknun),
HOJIyUCHIe U IPUMEHEHHE.

OIHOOCHOBHBIE TIpeNENbHbe KapOOHOBBIE KHCIOTHL. MypaBbiHAd M yKCYCHast KHCIOTBL:
cTpoeHue, PUINYECKHe U XUMHYECKHE CBOHCTBA (CBOMCTBA, obmye A Kjacca KUCIOT, peaKius
sTepuduKanuy), ToNydeHWe U npuMeHeHwe. CreapiHOBas H OJICHHOBAdA KHCIOTBI XaK
TIPE/ICTABUTENN BHICIIMX KapOOHOBBIX KHCJIOT. MbUta Kak COJM BBICIIHX KapOOHOBBIX KHMCIIOT,
HX MOIOLIEE IEHCTBHE.

Croxuple 3GUpHl KaK IPOH3BOAHBIC KAPOOHOBBIX KHCIOT. ['MAPOIM3 CIOMKHBIX 3¢upoB.
JKupsr. Tupaponus xupos. [IpruMeneHnre KupoB. bromoriyeckas poib XKHPOB.

VI7eBOMBE: COCTAB, KIIACCH(UKALMS YIIIeBOIOB (MOHO-, M- ¥ Tojucaxapupl). ['moko3a —
IpOCTeHIIMA MOHOCAXapHA: OCOOEHHOCTH CTPOCHMS MOJICKYIBL, ¢usuueckue ¥ XMMHYECKHE
cBoiictBa (B3amMogpeiicTeue ¢ ruapoxcupoM Menu(ll), oxmclIeHHE aMMHAYHBIM PacTBOPOM
okcupa cepebpa(l), BOCCTaHOBIEHME, OpOXeHHE [JIIOKO3BI), HaXOXIEHWe B IIPHPOJE,
IpUMeHeHne, Gronornyeckas poib. PoTocuHTe3. PPyKTO3a KAK H30MEP ITHOKO3BL.

Kpaxman ¥ MeJUTono3a Kak IpupojHble momuMepsl. CTpOSHHE KpaxMala M ICIUTOIO03bL
dusndeckue ¥ XHMHYECKHAE CBOUCTBA KpaxMana (THIpOJIk3, Ka4eCTBEHHAs peaknus ¢ HOJIOM).

DKCIEPUMEHTAIBHEIE METOABl H3Y4YCHHsS BEINECTB H WX IpeBpalICHUHA: NPOBEJCHHE,
HaGIIoeHHe ¥ OIMCAHHE JEMOHCTPAIMOHHBIX OMNBITOB: IOPCHHE CHHPTOB, KadeCTBEHHLIC
pEaKIMH OINHOATOMHBIX CHHMPTOB (OKHCICHHME OSTAHOJA OKCHIOM meau(1l)), MHOroaTOMHBIX
cnupToB (B3aUMOJEHCTBME ITMIEPHHA C TMIPOKCHAOM meau(ll)), ampaerumoB (OKHCICHHE
aMMHAYHBIM pacTBOpOM okcuaa cepebpa(l) ¥ THIPOKCHIOM meau(Il), B3auMoIEHCTBHUE
KpaxMana ¢ HOIOM), IIPOBEJEHHE IPAKTHYCCKOH paboTBI: CBOWMCTBA pacTBOpa YKCYCHOHM
KHCJIOTBL

Pacuérupie 3anauu.

BLIYHCEHHs 1[I0 YPABHEHHIO XHMHYECKOH peakmuu (Macchl, 00BEMa, KomM4ecTsa
FICXOJTHOTO BelNeCTBA HWIM NPOAYKTA DEaKidd IO H3BECTHBIM Macce, 00BEMY, KOIMIECTBY
OJIHOTO W3 HCXOAHBIX BEIIECTB MJIH IIPOLYKTOB PEAKIIUH).

A3oTcozepxaniyue oOpraHuuecKue CoeTUHEHHS.

AMHMHOKMCIOTE Kak aM(OTepHBle OpraHudeckue coeauHeHus. OHUIMYECKHE U
XUMHWYECKHe CBOWCTBA aMHHOKMCIOT (Ha TpHMepe IMIMHA). bBHOIOrMYecKoe 3HAYCHHC
aMHHOKHCNOT. IlenTusl.



benku kax MIPUPOOHLIE BBEICOKOMOJIEKYIISIDHBIE COCIHUHCEHUS. HepBI/I‘{HaSI, BTOpHYHadA H

TpeTHuHas CTPYKTypa 6enxoB. XuMHUeCKHe CBOWCTBA OENKOB: THIpPONH3, JEHATypauus,
Ka4eCTBEHHBIC PEeakI[iy Ha OeTKH.

DKCIepHMEHTAIbHBIE METObl H3Y4YeHHS BEIIECTB M UX IPEBpaIllcHHH: HaOMIOJCHHE H
ONMHKCAaHWE JEMOHCTPALMOHHBIX OIBITOB: JeHaTypalus O€NKOB IpH HarpeBaHHH, LBETHBIE
peakiy OeIKoB.

BoicoxoMoJieKyasIpHbIE COeIHMHEeHUS

OCHOBHEIE TIOHATHSA XHMHH BBHICOKOMOJIEKYJIIPHBIX COCHMHECHMMH. MOHOMED, IOJIHMED,
CTPYKTYPHOE 3BEHO, CTEIIeHb NOIMMEPH3allUH, CpelHss MONeKyaspHas Mmacca. OCHOBHbIC
METOBI CHHTE3a BEICOKOMOJIEKYJIIPHBIX COCAMHEHUH — MONUMEPU3AllUA M ITOJIUKOH ICH CAIIHS.

DKCHEPUMEHTATPHBIE METOABI M3y4YeHUS BEIIECTB M MX IIPEBPALICHHM: O3HAKOMICHHE C
oOpasiiaMy IPHPOAHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.

Peanusanus MeXIpeIMETHBIX CBA3ed TpH H3y4eHHWH OpraHudeckoi xumumu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 HCIONB30BaHHE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHATHH, Tak U
ITOHATHH, AB/LIIOLIMXCA CHCTEMHBIMH TS OTAEIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOTO IMUKIIA.

O61IMe eCTECTBEHHO-HAYYHBIE IIOHATHS: SBJICHHE, HaydHBIH (aKT, IUIOTe3a, 3aKOH,
TEOpHs, aHAIM3, CHHTE3, KiacCHpuKal|sd, NEePHOTUYHOCTh, HAOMONEHHE, W3MEPEeHHE,
HKCIEPUMEHT, MOJICIIUPOBAHHKE.

duzuKa: MaTepHs, SHEPTHSI, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETHYECKUHA yPOBEHD,
BEIIIECTBO, TENO, O6BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3HYECKHE BEIMYMHBI U SIUHUIIBI
UX HU3MEPEHUS.

Buonorus: KieTka, opraHusM, Guocdepa, oOMeH BeLIeCTB B OpraHmsMe, (OTOCHHTES,
GHOIOrMYECKH aKTHBHEIE BellecTBa (OEIKH, YIIeBOIbL, KUPBI, PEPMEHTEI).

['eorpa@us: MUHEPAIBI, TOPHBIE IIOPOJIBL, IOJIC3HBIC HCKOIAEMBIE, TOILTMBO, PECYPCEL.

TexHOonorus: MUIEeBEIE MPOAYKTH, OCHOBHI PAallOHAIBHOIO IHTAHHUS, MOIOIIKE CPENICTBA,
JIEKapCTBEHHEBIE ¥ KOCMETHYECKHE TIPEIIapaThl, MaTEPHaIbl K3 HCKYCCTBEHHBIX M CHHTETHYECKAX
BOJIOKOH.

11 KJIACC
OBIIASI U HEOPTAHUYECKAS XUMMASL

Teoperuueckue 0CHOBbLI XHMHH

Xumuueckuii sneMent. AToM. SImpo aToma, HM30TONBL. OJIEKTpOHHas 000JOuKa.
DHepreTUYeCKHe YPOBHH, IIOyPOBHH. ATOMHEIE OPOUTANH, S-, P-, d- 3JIEMEHTHL. OcobeHHOCTH
pacrpezieleHdsl 3EKTPOHOB N0 OpOUTAISIM B aToMax 3JI€MEHTOB MEPBBIX YCTHIPEX MEPHOMIOB.
DnexTpoHHas KOHQHUTypalys aTOMOB.

Iepuomuueckuii 3akon u Ilepwommueckas cucreMa xuMmudeckwx snementos /[l H.
Menpeneepa. CBa3b IEPHOOMYECKOro 3akOHa M IlepHomMYecKod CHCTEMBI XHMHYECKHX
sremenToB JI. V1. MeHzeneeBa ¢ COBpeMEHHOM TeopHel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
HW3MEHEHMs CBOMCTB XMMHUYECKHX SJIEMEHTOB ¥ 00pa3yeMbIX MMH IPOCTHIX U CIOXKHBIX BEIIECTB
I10 TPYIIaM M eproJaM. 3HaueHHe IEPHOINIECKOro 3aKOHa B PA3BUTHH HayKH.

CTpoeHHe BemIeCTBAa. XHMMHYECKas CBA3b. BHIbl XHMHMYECKOH CBA3M (KOBaleHTHad
HENOJIAPHAs M INONApHas, MOHHad, MeTaulmdeckas). MexaHu3Mbl 00pa3oBaHHsA KOBAICHTHOH



XUMHYECKOH CBsi3M (0OMEHHBIH M JOHOPHO-aKIeNTOPHEIH). Bogopoanas cBs3b. BaneHTHOCTD.
DeKTpoOTpHULATeNbHOCTE. CTeNneHs OKUCIeHH. MOHbBI: KATHOHEI M aHHOHEL.

BelecTsa MONEKyIAPHOr0 M HEMOJEKYJPHOTO CTPOSHHMS. 3aKOH MOCTOSHCTBA COCTAaBa
BEIIeCTBA. THUNBI KPHUCTAIUIMYECKUX DPEIMETOK. 3aBHCHMOCTH CBOMCTBA BEIIECTB OT THIIA
KPHCTAUIMYECKOH PEIETKY.

[lonATHE O HUCHEPCHBIX CUCTeMaxX. MICTHHHEBIE H KOJIOHIHEIE pacTBOpBl. MaccoBas mons
BEINECTBA B paCTBOpE.

Knaccupukaums Heoprammueckmx —coefuHenmil. HOMEHKNATypa HEOPraHHYECKHX
BeeCTB. I'eHeTHYeckast CBA3L HEOPTAHMYECKHX BELECTB, NPUHAIEONAIIMX K Pa3IHYHBIM
KJlaccam.

Xumudeckas peakims. Krnaccmpukauys XuMMYecKHX Peakiuii B HEOPraHMYECKOH M
OPraHM4eCKOH XUMUH. 3aKOH COXPaHEHHS MAacChl BEIECTB, 3aKOH COXPAHEHHS M MPEBPAIICHIS
SHEPTHH IIPU XUMHYECKUX PEaKIHIX.

CKopocTh peaknuu, €€ 3aBHCHMOCTb OT Pa3IMYHEIX (akTopoB. O6GpaTHMBIC PeaKiyH.
Xumudeckoe paBHOBecHe. (DAKTOPHI, BIHAONIE HA COCTOSHHE XHMHYECKOTO PaBHOBECHSL.
IMpusnwmn Jle [arense.

OnekTposmTHdeckas aucconnanus. CunbHble W cnabble 3mekTponutsl. Cpea BOAHBIX
PacTBOPOB BEIUECTB: KUCHast, HEUTpaIbHas, IEIOYHAas.

OKHCIHTENBHO-BOCCTAHOBUTELHEIE PEAKITHL.

OKCIIEpYMEHTANBHBIE METObl W3yYeHHs BEIECTB M HMX IIpeBpallieHHH: IeMOHCTpaIs
Tabmun «Ilepuomuyeckas cucrema xumudeckux snementor JI. M. Menzeneea», usydeHue
MOZieNlell KPUCTAIMYECKHX PpEINETOK, HAONIOJEHHEe M ONMCAHME JeMOHCTPAlMOHHBIX H
1abOPaTOPHBIX OMBITOB (PA3IOXNCHHE IEPOKCHIA BOJOPOAa B HPHCYTCTBHH KaTalH3aTopa,
OUPENETICHHE CPEIBI PACTBOPOB BEIIECTB C NMOMOIIBIO YHHBEPCAIFHOTO WHIMKATOPA, PEAKLUK
HOHHOrO O0MEHa), NPOBENEHHE IpPaKTHIeCKOM paboThl «BiHMsAHME pa3NUYHBIX (PaKTOPOB HA
CKOPOCTh XMMUYECKOIt peaKkiumy.

Pacuérnrie 3amaun.

Pacu€rel 1o ypaBHEHHAM XMMHYECKUX PEAKIH, B TOM YHCIIE TEPMOXMMHUECKHE PACUETEI,
Pacy€ThI C UCIONB30BAHUEM IOHATHS «MaCcCOBas O BEIECTBAY.

Heopranuyeckan xumus

Hemetamnbl. [lonmoxenme nemeramnos B Ilepuomuyeckoif cHCTeME XUMHYECKHX
anemenToB JI. M. MenzgeneeBa u OCOOEHHOCTH CTpOeHHS aroMoB. (Du3MYeCKHe CBOMCTBA
HEMETa/LUIOB. AJIOTPOIHA HEMETANIOB (Ha IIpUMEpe KUCIOpOoaa, cephl, hocdopa U yriepoaa).

XHUMUYEeCKHe CBOMCTBA BaXHEWINMX HEMETAUIOB (rallOreHOB, Cephl, a30Ta, (ocdopa,
YIVIEpoZia H KPEMHHUS) U UX COSAUHEHHH (OKCHAOB, KUCIOPOACOAEPIKAIIIUX KHCIIOT, BOJOPOAHBIX
COEIMHEHUR).

ITpumenenne BaxKHEHIIMX HEMETAILIOB M MX COEIUHEHHI.

Meranner. ITonoxenne Meramios B [leproauueckol cHCTEME XMMHYECKHX >IeMeHTOB JI.
U. Menneneepa. OCOGEHHOCTH CTPOEHHMs SIEKTPOHHBIX 06OJIOYEK aTOMOB MeTalioB. O6mue
(usmyeckue croiictea MeramnoB. CIUIaBbl METAIOB. DIEKTPOXMMHYECKHH P HATPSKECHHH
METAJUIOB.

XHUMHYECKHE CBOMCTBA BAXXHEHIIMX METAJLIOB (arpuif, Kajmii, KaJbIHi, MarHui,
QIIFOMHHUM, IUHK, XPOM, XKeNle30, MEMIh) ¥ UX COeIUHEHHI.

O6mme cnioco6rl mony4eHus MeTajuIoB. [IpuMEHEHNE METATIOB B GBITY M TEXHHKE.

OKCIIEPUMEHTANBHEIE METOAB M3YdYeHHs BEIeCTB M HX IIPEBpAIICHHMI: H3yYCHHE
KOJIIEKIUH «MeTalmbl M CIUIaBBDY, OGPA3sLOB HEMETAIIOB, PEUICHHE 3KCIIEPHMEHTAIBHBIX



3aaa4y, HaOmMoONeHUe MW  ONHCAHUE JAEMOHCTPAITHOHHBIX H na6opaTopH1>1x OIIBITOB

(B3aHMOJIEHCTBHE THAPOKCHIA AIFOMHHHS ¢ PACTBOpaMH KHCIOT W INENOYeH, KaueCTBEHHBIE
pEaKIy Ha KaTHOHBI METAILIOB).

Pacuérnrie 3amaun.

Pacuérel Macchl BelllecTBa HIM 00BEMa ra3soB II0 M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce MM 06BEMY OJHOrO M3 YUYaCTBYIOIIMX B PEaKIMH BEIECTB, pacu€Thl Macchl (00BEMa,
KOJINYECTBA BEIECTBA) IPOAYKTOB PEaKIIUH, €CIIU OTHO U3 BELIECTB UMEET IIPUMECH.

XHMHSA H )KH3Hb

Poutb xuMuK B 06ECTICICHIN IKOJIOTHIECKOH, 3HEPreTHIECKOH 1 MAIEBOH 6€301acHOCTH,
Pa3BUTHH METUIMHBL [JoHsATHE O HAyYHBIX METOJax IIO3HAHMs BELIECTB M XUMHUYECKHX
peaKiui.

Ipencrasnenuss 06 O0OmMMX HAYYHBIX NPHHIUIAX NPOMBIIUIEHHOIO IOJIyYCHHS
BaXHEHIIIMX BEIICCTB.

YenoBek B MHpe BEIISECTB M MaTEpHaIOB: BAKHEHINWE CTPOHUTENbHBIE MaTepHabl,
KOHCTPYKI[MOHHbIE MaTepUalbl, KpPacKH, CTEKJIO, KepaMMKa, Marepuaibl A 3JIEKTPOHUKH,
HAHOMATEPHAJIbl, OPraHUIESCKUE ¥ MEUHEPAIBHBIE YI0OPEHHs.

XuMus ¥ 3[0pOBbE 4YeIOBEeKa: IpaBHiIa KCIONH30BaHMS JIEKAPCTBEHHBIX IIPENApaToB,
mpapuia 6e30MacHOro UCIIOIL30BAHHS TIpenapaToB OLITOBOM XMMHUH B IIOBCEHEBHOM JKH3HH.

MexTpeMETHEIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBA3eH MPH M3yUeHUH OOIel ¥ HEOPraHMYECKOH XUMHUH B
11 xmacce OCYIIECTBISETCS Yepe3 UCHOJB30BaHKe Kak OOIMX eCTeCTBEHHO-HAYYHBIX ITOHITHH,
TaK ¥ IOHATHM, ABISIOMMXCA CUCTEMHBIMHM JUIS OTHAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
KA.

O6Ipe eCTECTBEHHO-HAYYHBIE MOHATHA: HAyYyHBIH (aKT, IHIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTe3, KilacCHUKalus,  IEepHOAUYHOCT,  HaOIMIOJEHHME,  SKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusuka: Marepusi, SHEPTUA, Macca, aToM, IEKTPOH, HPOTOH, HEMTPOH, HOH, H30TOI,
PaJMOAKTHBHOCTb, MOJNIEKYJa, SHEPIeTHUECKHM YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe
COCTOSHHE BEIEeCTBa, (U3HIECKUE BETUYMHE] U €IUHUIIBI HX H3MEPEHHS, CKOPOCTb.

BuoJIOTHs: KIeTKa, OpraHd3M, 3KocucTeMa, Ouocdepa, MaKpo- H MHKPOIIEMEHTHI,
BHUTAaMMHEI, 0OMeH BEIECTB B OpraHUu3Me.

Teorpadusi: MUHEpaIBL, TOPHBIE TIOPOBL, IOE3HEIE HCKONaeMBbIe, TOINIUBO, PECYPCHL.

Texuonorus: XHMHYECKast TIPOMBIIUIEHHOCTD, METAJLTY I, IIPOU3BOCTBO
CTPOUTENEHBIX MaTepHaJIoB, CENBCKOX03IHCTBEHHOE MIPOM3BOJICTBO, [IMIEBAS
IPOMBIIIIEHHOCTD, (apMalleBTHUYECKasi MPOMBIIUIEHHOCTh, IIPOM3BOJACTBO KOCMETHYECKUX
NpenaparoB, MPOM3BOACTBO KOHCTPYKIMOHHBIX MaTepHalloB, DJICKTPOHHAS NPOMBILIIEHHOCTD,
HAaHOTEXHOJIOTHH.



IVIAHAPYEMBIE PE3YJIbTATBI OCBOEHUS IIPOTPAMMBI IO XWMUU HA
BA30BOM YPOBHE CPEJTHEI'O OBILEI'O OBPA30BAHNA

JAYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycranaBmuBaeT TPeGOBAHMA K pe3yNbTaTaM OCBOCHHS OGYUYAIOIIMMHCS
nporpaMM cpeasero obmero o6pasoBaHust (JINYHOCTHBIM, METATIPEAMETHEIM M IIPEAMETHEIM).
Hayuno-meromuueckoif OCHOBOM st paspaGOTKM ILTAHHPYEMBIX PpE3YIbTATOB OCBOCHHS
IPOTpamMM CpeiHEro obmero 06pa3oBaHuUs ABIAETCA CHCTEMHO-IEATETbHOCTHEIH ITOIXO.

B COOTBETCTBMH C CHCTEMHO-IESTEIBHOCTHHIM IIOAXONOM B CIPYKTYpEe JTHYHOCTHBIX
PE3yNbTaTOB OCBOEHMA IMpeaMeTa «XHMHSI» Ha YpPOBHE CpemHero obiero o6GpasoBaHHs
BBIIEIEHB] CIEAYIOMIAE COCTABIISIOIIHE:

OCO3HaHHWe OOYYalOIMMUCS POCCHICKOM I'paKTaHCKOM HMASHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITENEHOCTH U CAMOOIIPEIETIEHHIO;

HaJIM4YMe MOTUBAIIMH K 00yUYEHHIO;

[[CJICHAIIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWH JIMYHOCTH HA OCHOBE KIIOYEBBIX
LCHHOCTEN M MCTOPHUYECKUX Tpaauimii 6a3oBOM HAYKHM XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAlONIMXCS PYKOBOACTBOBATHCA B CBOEH NEATENHLHOCTH
NEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAMM, NPUCYIUUMH IEOCTHOM CHCTEME XHMHYECKOIO
obpa3oBaHus;

HAJIMYMEe IMPABOCO3IHAHUSA SKOJIOTHYECKOM KYyJIBTYpbI M CHOCOGHOCTH CTaBHTh NEIH M
CTPOUTH XKU3HCHHBIE IUIAHEL.

JIu4HOCTHBIE pe3ynbTaThl OCBOCHHSA MpeaMeTa «XMMHsS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOH ¥ BOCHIHMTATENLHOM JEATENBHOCTA B COOTBETCTBHH ¢ TI'yMaHHCTHYECKHMMH,
COIMOKYIbTYPHBIMM, JyXOBHO-HPaBCTBEHHBIMM IIEHHOCTSMH H HIealaMH POCCHICKOro
IPaXIaHCKOro oOINEeCTBa, NPUHATBIMA B OOIIECTBE HOPMAMH U TIPABWJIAMH IIOBEACHHA,
CITOCOOCTBYIOIIMMH IIpOIIeccaM CaMOIIO3HAHHUS, CAMOPA3BUTHSA M HPABCTBEHHOTO CTAHOBIIECHHS
JUYHOCTH 00YYaIOIIHXCA.

JIMYHOCTHBIE pe3ysbTaThl OCBOCHHS IpeaMera «XHMESD» OTPAKAIOT CHOPMHUPOBAHHOCTD
OIbITAa IIO3HABATENBbHOX M NPAKTHYECKOH JIEATENBHOCTH OOYYaIOIUXCA II0 peai3aliu
IPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YKCIIE B YaCTH:

1) rpa;kIaHCKOro BOCHUTAHUL:

OCO3HaHHUA 00YYalOIMMHKC CBOMX KOHCTHTYLHOHHBIX IpaB U 00j13aHHOCTEH, yBaOKCHHUA K
3aKOHY H IPaBOIIOPSIKY; '

IPEJICTaBIIEHHs. O COIMAIBHBIX HOpMax M IpaBHJIaX MEKIHYHOCTHBIX OTHOIICHHHM B
KOJITIEKTHBE;

TOTOBHOCTH K COBMECTHOHM TBOPYECKOH HESTENBHOCTH IIPH CO3JAHUM YIEOHBIX IIPOEKTOB,
peLIeHn y4eOHBIX U I03HABATENIFHBIX 3414, BEITOJHEHHH XUMHYECKHX 3KCIIEPUMEHTOB;

CHOCOGHOCTH IIOHMMATh U IIPUHUMATH MOTHUBBI, HAMEPEHHUS, JIOTHKY W apryMEHTHI JpyTHX
[IpY aHANM3€ Pa3IMYHbBIX BUIOB YUeOHOM AATEIBHOCTH,

2) DaTPHOTHYECKOr0 BOCIHTAHHA:

IEHHOCTHOI'O OTHOIIEHHS K HMCTOPHYECKOMY M HAYYHOMY HACleJHi0 OTeYeCTBEHHOU
XUMHUH;

YB&KCHHs K IIPOIIECCY TBOPYECTBA B OOJIACTH TEOPHH M IPAKTHYECKOTO IIPUMEHEHHS
XVMMH, OCO3HAHMS TOTO, YTO JOCTHIXKCHHS HAYKH €CTh pe3yJbTar JIUTENLHBIX HaOIoJeHMH,
KPOIOTIIUBBIX 3KCIIEPUMEHTAIBHBIX OUCKOB, HOCTOSHHOTO TPY/A YYEHEIX H IIPAKTHKOB;



HHTEpeca ¥ MO3HABATENBHBIX MOTHBOB B IONYYEHHM H IIOCIHCAYIOMEM aHAIU3e
HH(OPMAIMH O TIEPENOBEIX TOCTHKEHASK COBPEMEHHOH OTEYECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHSA:

HpPABCTBEHHOTO CO3HAHMS, STHYECKOI'O [TOBEICHHU;

CIIOCOOHOCTM OLIEHMBAaTh CHTYAllUH, CBS3aHHBIE C XHMHYECKHMH SBICHUSMH, H
IPUHAMATE OCO3HAHHBIE PELICHHS, OPUEHTHPYACh Ha MOpAIbHO-HPAaBCTBEHHBIC HOPMEI H
LIEHHOCTH;

TOTOBHOCTH OIIGHHMBATH CBO& MOBEJEHHME M HOCTYIKH CBOMX TOBapHINEH ¢ NO3MIMI
HPABCTBEHHBIX Y IIPABOBBIX HOPM H OCO3HAHHE MOCIICACTBUN STHX IHOCTYIIKOB;

4) popMHpOBaHHA KYJIbTYPbI 3A0POBbH:

IIOHMMAHMs ILEHHOCTEH 370pOBOro ¥ OezomacHOro o0pa3a KH3HH, HeOGXOIMMOCTH
OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3HUECKOMY U IICUXHYECKOMY 37J0POBBIO;

cobImosieHls NpaBMil 6€30MacHOro ofpauieHns ¢ BeINecTBaMH B OBITY, IOBCENHEBHOM
JKM3HH U B TPYIOBOH JAEATEIbHOCTH;

[OHHMAHMA IIGHHOCTH TpPAaBHJI HWHAMBHIYaIBHOIO M KOJUIEKTHBHOTO 6€30MacHOro
IHOBEJECHHS B CHUTYAIHAX, YTPOKAIOIINX 3OPOBBIO ¥ XKU3HHU JIOICH;

OCO3HAHMS IIOCIEACTBUHE ¥ HENPHATHA BPEIOHBIX MPHBBIUEK (YIOTPEOIEHHUs AaJIKOTOJd,
HApKOTHUKOB, KypeHHs);

S) TpyaoBoro BoCliuTaHuA:

KOMMYHHKATHBHONH KOMIIETEHTHOCTH B y4eOGHO-HCCIIENOBATENbCKON IEATENBHOCTH,
OGIIECTBEHHO IIOJIE3HOM, TBOPUECKOH U APYTHX BUAAX AEATEIILHOCTH;

YCTAHOBKM HAa AaKTHBHOE Y4acTHE B pELICHHH NPaKTHYECKHX 3aj@y COLUAlbHOH
HaNpaBJIEHHOCTH (B paMKaX CBOETro KJlacca, MIKOJIEI);

MHTEpeCa K IPaKTHYECKOMY HM3y4eHHIO IPO(QECCHH PasIMYHOrO poja, B TOM 4YHCIC Ha
OCHOBE MPUMEHEHHS IIPEJMETHBIX 3HAHUH 110 XUMHH;

YBAKEHHUS K TPYAY, JIOMIM TPyJa U pe3ynbTaraM TpyAOBOH JeSTENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BHIOODY WHAMBHAyaJIbHOH TpackTopuu oOpa3soBaHHus,
Gymymei npodeccur W peamu3alyy COOCTBEHHBIX KH3HEHHBIX IUIaHOB € yYCTOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOGHOCTEH K XMMUH, HHTEPECOB U MOTPeOHOCTEH 00IIecTBa;

6) 3K0JI0rH1eCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKHM Leeco06pa3sHOro OTHOIIEHHUs K NPUPOJIE, KaK UCTOUYHHUKY CYINIECTBOBAHMS
JKU3HU Ha 3eMmiie;

MOHHMAHHUS [T00AIBHOrO XapakTepa SKOJOTHIECKHX NpOoOeM, BIMAHAS SKOHOMHIECKHX
IPOIIECCOB HA COCTOSHUE IPUPOJTHOR M COLMATBHOM CPEABL;

0CO3HaHHUS HEOOXOAMMOCTH HMCIIONB30BAHMS JOCTHKECHHUN XUMHH JJISL PEIICHUSA BOIIPOCOB
PaAOHATBHOIO IIPUPOOIONb30BAHMS;

AKTHBHOTO HENPHATHA AHCTBHM, NPUHOCSIIKX BpPeJ OKpYXarolleH IPMPOIHOH Cpere,
yMeHHMsI TPOrHO3UPOBATh HEGIArONMPHATHEIE 3KOJOTMYECKHEe MOCIEACTBAA INPEANPHHHMACMBIX
JeHCTBHM U IPEeIOTBpAIlaTh UX;

HaJM4hsA Pa3BHTOTO JKOJOTMYECKOr0 MBIIIICHHS, SKOJOIHYSCKOH KyJIBTYphl, OUbITA
NIEITENLHOCTH DKONIOTHYECKOM  HAIpPABICHHOCTH, YMEHHMA PYKOBOACTBOBATBCA HMH B
I03HABATENEHON, KOMMYHHKATHBHOM M COIMATBHON NIPAKTHKE, CTIOCOOHOCTH 1 YMEHHS aKTUBHO
HIPOTHBOCTOSTE MIe0Joruu xeModobuu;

7) HEeHHOCTH HAYYHOI' 0 NO3HAHMA:

¢OpPMHPOBAHHOCTH MHPOBO33PCHHA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3sBHTHS HayKH U OOINECTBEHHOM IIPaKTHKH,



[OHMMaHHs COELMOUKE XHMHM KaK HAyKW, OCO3HAaHMA €€ poln B (GpopMUPOBaHUH
PAIMOHATIHHOIO HAYYHOTO MBIIIICHHS, CO3aHUH LET0CTHOrO TpeCcTaBleHns 00 OKpYKaomeM
MHpe KaKk O eMHCTBE NPHPOMBI U YeIOBEKa, B IO3HAHWM NPUPOIHBIX 3aKOHOMEPHOCTEH U
pelenuy IPoGIeM COXPaHEHHs IPUPOIHOTO PaBHOBCCHA,

y6exAEHHOCTH B 0CO0OH 3HAYMMOCTH XHUMHH I COBpEMEHHOM NHBHIM3ALMU: B €€
I'YMAHHCTHYECKOM HAMPABIEHHOCTH U BXHOW POJH B CO3JAHHMU HOBOI 6a3bl MaTepHaILHOM
KyJIbTYpEI, PEIIEHIH [I0GAIBHBIX NPOGIeM YCTONIMBOTO Pa3BUTHS yeI0BEYECTBA — CHIPHEBOH,
SHEpreTHYecKod, IHIEBOH M OKONOTHIeCKOH Ge30MacHOCTH, B Da3BUTHM MeIHUIMHEL
o6ecIeueHrH YCIOBHH yCIIENHOr0 TPY/a U IKOIOTHICCKH KOM(OPTHOM KU3HA KQXKJOTO WieHa
00I1eCTBA;

CCTECTBEHHO-HAYYHOM TIPAMOTHOCTH: HOHHMMAHHs CYIIHOCTH METOZIOB  IIO3HAHMA,
MCTIONE3yEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOGHOCTH HCIONB30BAT MOy IacMbIC 3HAHUA 1A
AHATE3a ¥ OGBACHEHHS SBJEHUH OKPY)KAIONEro MHpa M MPOMCXOASIIMX B HEM U3MEHEHHH,
YMeHMs [eJiaTh 0G0CHOBaHHbIE 3aKII0YCHHAA Ha OCHOBE HaydHBIX (aKTOB U HMEIOINMXCS TAHHBIX
C IEJIBIO MOJIYUeHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOGHOCTH CaMOCTOSTEIHHO HUCIIOJB30BaTh XUMUIECKHE SHAHUS UL PEIICHAA npobieM
B PEAIBHBIX KU3HEHHBIX CHTYalHAX;

MHTepeca K O3HAHMIO M UCCIIEI0BATENBCKOH NS TENBbHOCTH;

FOTOBHOCTH ¥ CIIOCOBHOCTH K HETPEpHIBHOMY OOpasOBaHHIO H camMo06pa3oBaHmIo, K
AKTMBHOMY TONydeHHIO HOBBIX 3HAHUM N0 XMMHMM B COOTBCTCTBHMH C YKHU3HEHHBIMHA
OTpeOHOCTIAMH,

pHTEpeca K OCOOEHHOCTAM TpyJa B  PpasiHiHBX chepax npodecCHOHATLHOM
JeSTEIHOCTH.

METANIPEIMETHBIE PE3YJIBTATHI

MeTanpeAMeTHBIE DPE3YJIBTaThl OCBOCHUA yuebHOro mpenMeTa «XHMHA» HA YPOBHE
cpenHero o6Imero 06pa3oBaHHsl BKIOYAIOT:

3HauMMBle I8 (HOpMMPOBAHUS MHPOBO33PEHUA o0yJaromuxcs MEXIUCIUIINHAPHBIC
(MeXTpenMeTHBIE) 0OIIeHay IHBIC TTOHATHS, OTPaXKAIOIAC IIEJIOCTHOCTH HAyYHOM KapTHHBI MHPA
¥ crenEdUKy METONOB IO3HAHHUS, HCIIONB3YEMbIX B CTCCTBEHHBIX Haykax (MaTepwsi, BEIECTBO,
JHEprus, SBJICHHE, MPOLECC, CHCTEMA, HayuHBIH (aKT, IPHHIMIL, THIIOTE3d, 3aKOHOMCPHOCTD,
3aKOH, TEOPH, HCCIeJOBaHHe, HaOIOICHHE, H3MEPEHNE, SKCIICPUMCHT 1 IpyTHE);

yHHBEpCATbHEIE  yueOHBIE — JIEHCTBHA (mo3HaBaTEIbHBIC, KOMMYHHKaTHBHBIC,
perynsaTuBHBIC), 00€CIevHBaloIINe dopmupoBanre  QYHKIMOHAIBHOH —TPAMOTHOCTH M
COIMATIHLHON KOMIETEHIINH 00yYaronMXCs;

CIIOCOGHOCT  OOYYArOmMUXCA ~ MCIONB30BaTh  OCBOCHHLIC MEXIUCIUILIMHAPHBIC,
MHPOBO33pEHUYECKHE 3HAHHMS M YHUBCPCAIBHBIC yuyeOHBIE JEHCTBHS B [IO3HABATENIBHOM H
COITHAIILHOM MPaKTHKE.

MeranpeaMeTHble pe3ybTarsl OTPAKaIOT OBJIAACHHC YHMBEPCAIBHBIME  yICOHBIMH
103HABATEIHHBIME, KOMMYHUKATHBHEIMHA ¢ PETyJIATHBHbIMU JCHCTBASIMY.

OpBJageHne YHMBEPCAILHBIMH y4e0HbIMH M03HABATEILHBIMH JaeicTBHAMHE:

1) 6azoBble JormUecKHe JeiCTBHNA:

caMocCToSTeNnsH0 (OpMYyIHpPOBAaTh M aKTyaJlH3HpOBAThR npoGneMy, BCECTOpOHHE €8
paccMaTpUBarTh;

ONpeJIeNaTs UENH AEeATCTBHOCTH, 3a/@Baid IapaMeTphl M KpUTCpHH HX JOCTHIKCHHA,
COOTHOCHUTB PE3yJIbTAThI ACATENBHOCTH C IIOCTABICHHBIMH NEIAMH,



HCTIOJIb30BATh IPY OCBOCHHM 3HAHUH NPUEMBI JIOTHUECKOTO MBIIICHHS — BBLICILITH
XapaKTCpHBIE MIPU3HAKU HNOHATHH U YCTaHABJIMBATL HUX B3aUMOCBA3L, MCIIOJIB30BATE
COOTBETCTBYIOIIUE IIOHATHA I OOBSICHEHUS OTHCTBHBIX (aKTOB ¥ ABJICHHUIA;

BBIOMpPATh OCHOBAHMSA H KPUTECPHH s KIAaCCH(UKALMK BEIECTB B XUMHYECKHX PEaKIIHii;

YCTaHaBJIUBATh NIPHYMHHO-CIICICTBEHHBIE CBA3U MEXIY U3yIaeMBIMH ABIICHHUAMH;

CTPOMTR JIOTHYECKME pacCyXIEHMs (MHAYKTUBHBIC, MAENYKTHBHBIE, [0 aHAJIOTHH),
BBIABJLITE 3aKOHOMEPHOCTH M NPOTHBOPEYMS B PACCMAaTPHBAEMBIX SABICHUSX, (OPMYIHUPOBATEH
BBIBOZBI M 3aKITIOUEHHS,

[IPUMEHATE B IPOLECCE [IO3HAHUS, UCTIONB3YEMbIE B XMMHH CHMBOJHYECKHE (3HAKOBEIE)
MoJeIH, IpeoOPasoBLIBATE MOJEILHbIC IPECTABICHUS — XAMUYECKUH 3HAK (CHMBOJ) 3JIEMEHTa,
xumuyeckas (GopMyna, ypaBHEHHE XHMHYECKOM pEaKUMH — MPH pEmIeHHH y4eGHBIX
NIO3HABATCIIPHBIX M IPAKTHYECKMX 3a]ad, IPUMEHATh Ha3BaHHBIE MOJCIBHBIE IPEICTAaBICHUS
JUIA BBIABJICHUS XapaKTEPHBIX IIPU3HAKOB U3yJa€MBIX BEIIECTB H XUMHYCCKUX PEaKIIHii.

2) 6a30BbIe HCCNEN0BATEILCKHE JEHCTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HAYUHOI'O IIO3HAHUS BEINECTB U XUMHUYECKHX PEaAKIIHii;

GopMymHMpoBaTh IENH M 3aJaYd MCCIENOBAaHHs, HCIOIL30BATh IOCTABICHHBIE U
CaMOCTOATENBHO CHOPMYIHPOBAHHbIE BOMPOCH B KA4eCTBE MHCTPYMEHTA ITO3HAHHA H OCHOBBI
A7 GOPMHMPOBAHUS THIIOTE3EI [0 IIPOBEPKE MPABMIBHOCTH BBICKA3BIBAEMEIX CYXKICHHIH;

BIaJETh HABBIKAMHM CaMOCTOSTENBHOTO IUIAHHPOBAHWS M IPOBEICHHS YUCHHYECKHX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMONATh 32 XOJIOM IPOIECca, CaMOCTOSTENBHO
IPOrHO3UPOBATE €ro pe3ynbTaT, GOpMyJIHpOBAaTh OOOOIINEHMS M BLIBOABI OTHOCHTEILHO
JOCTOBEPHOCTH PE3YJIBTATOB MCCIIEAOBAHHUSI, COCTABIITh 0OOOCHOBAaHHBIH OTUYET O IPOJETaHHOM
pabore;

nproOpETaTh OMBIT YYCHUYECKOM HCCNENOBATENBLCKOM M IIPOEKTHOH MAeSTEIbHOCTH,
OPOSIBIATE CIOCOOHOCT M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOIOB PpEIIeHHS
IIPAaKTHYECKHX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METOJOB IIO3HAHHUA.

3) pabora ¢ nundopmanmeii:

OPHEHTHUPOBATLC B pa3MUHBIX HCTOYHUKAX HHPOpMAmMH (HAy4HO-HOMYJISpHAs
JUTEpaTypa XHMHYECKOrO COJEpXKaHHUS, CIpaBouHBle Iocobus, pecypcsl WatepHera),
QHATM3MpPOBAaTh HHGOPMAIMIO pa3jIMYHBIX BHIOB M (DOPM IPEACTABICHHS, KPUTHUECKH
OLICHHBATD €€ JOCTOBEPHOCTH U HEIPOTHBOPEYHBOCTb;

(GopMyIMpOBaTh 3aIPOCHl ¥ NPHMEHATH pPa3IMYHBIE METOAbI NpH IMOHCKE M OTOOpe
MHGOpMaLuK, HeOOXOJUMOM IS BHIOJIHEHHS YUeOHBIX 33124 ONPEAEIEHHOr0 THIIA,

IpHOOPETATh ONBIT UCHOJIB30BAHUS MHPOPMAIMOHHO-KOMMYHHKATHBHEIX TEXHOIOTHM M
pa3sIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSATEIBHO BEIOMpPATh ONTHMANIBHYIO (OpPMY IpeAcTaBiIeHus UHGOpMaLuK (CXEeMBI,
rpad¥KH, JUarpaMMel, TaGaHIbL, PECYHKH U JAPYTHE);

HCIIONB30BaTh HAy4YHBIM SI3BIK B Ka4deCcTBE CpPEACTBA IpH paboTe € XUMHYECKOH
uHdopManyeli: NPUMEHATs MEXIpeAMETHEE ((PU3MYECKHE M MAaTEMAaTHYECKHE) 3HAKH M
CHMBOJIEI, (GOpMyIIHL, abOpeBUaTyphl, HOMEHKIATYPY;

HCIIOJIE30BATh M IIPpe0OpPa30BBIBATH 3HAKOBO-CHMBOIMYECKHE CPEICTBA HATJIAAHOCTH.

OBnagenne yHHBePCAIbHBIMH KOMMYHHKATHBHBIMH AeHCTBHAME:

3a[1aBaTh BOIMPOCHI IO CYHIECTBY OOCYXKIAaeMOM TeMbI B XOJe JUAJIora W/HiHd JUCKYCCHH,
BBICKA3bIBaTh HJAEH, (OPMynIHpOBaTb CBOM NPEMJIOKEHHS OTHOCHTENHLHO BBHIIOIHEHHUS
IIPEIIOKEHHOM 3a1auu;



BBICTYNIATh C NPE3CHTAHMEH pe3yJbTaToB II03HABATENBHOM IEATENBHOCTH, MOJTYyYEHHBIX
CaMOCTOSATENIEHO MM COBMECTHO CO CBEPCTHHKAMM IpY BBIIOIHEHMHM XHUMHYECKOIO
OKCIIEpUMEHTa, MPaKTHYEeCKOH paboThl [0 MCCICNOBAHHIO CBOMCTB HM3Yy4aeMBIX BEUIECTB,
peamu3anuy yueGHOro mpoekTa W (GOPMYNIHpPOBATL BEIBOABI IO PE3yIbTaTaM IPOBENEHHBIX
HCCIIeIOBaHMH Iy TEM COTTIacOBaHMs IO3UIHUK B X0/I€ 06CYKIeHHUs M OOMEHA MHEHUSIMH.

OBj1aieHue yHHBEPCAJILHBIMH PeryJIATHBHBIMH A¢HCTBHAMH:

CaMOCTOATENLHO IUIAHUPOBATh M OCYHIECTBIISTH CBOIO ITO3HABATENBHYIO NEATEIBLHOCTS,
omnpenesss e€ UelM W 3aJa49d, KOHTPOIMPOBaTh U 110 Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH
npe/jiaracMblii AJIFOPUTM JEeHCTBHUM MPH BHITONHEHWH Y4eOHBIX M HCCIIENOBATENLCKUX 3a1ady,
BBIOMpaTh Hanbosee 3p(heKTUBHEL COCO0 UX PEIIeHHS C YIETOM MOIydEHHs HOBBIX 3HAHHH O
BEIECTBAX U XUMHUYECCKUX PEaKIUAX;

OCYIIECTBJIATE CAaMOKOHTPOJH CBOEH JEATENTHHOCTH Ha OCHOBE caMoaHalm3a |
CaMOOIICHKH.

ITPEIMETHBIE PE3YJIBTATBI

10 KJIACC

[MpenmeTHBIE pe3yIbTaThi OCBOCHMS Kypca « OpraHudecKas XUMHUA» OTPaKaroT:

cOPMHPOBAHHOCTh TPECTABICHHA O XHUMHYECKOH COCTaBIIAIOIIEW €CTECTBEHHO-
HayYyHOM KapTHHBI MHpa, POIM XMMHH B [O3HAHHH SABICHHH NpHpOIbl, B (OPMHPOBAHHH
MBIIUICHAS M KyJbTyphl JIMYHOCTH, €& (PYyHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXONMMOH st
pEIIEHUS TMPaKTHYECKAX 3aJa4 M OKOJOTHYECKH OOOCHOBAaHHOIO OTHOIUEHHS K CBOEMY
3IOPOBBIO U IPUPOIHOM Cpere;

BIIQJIEHHE CHCTEMOM XHMHUYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJIArarollue
HOHATHSA (XMMHYECKHH JIEMEHT, aTOM, SJIEKTPOHHast 0007I04Ka aToMa, MOJNIEKYJIa, BaJICHTHOCTD,
3NEKTPOOTPHMUATENBHOCTh, XMMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pasBeépHyras H
COKpall€HHasi), MOJib, MOJIIpHAs Macca, MOJAPHBIH OOBEM, YIVEPOAHBIA  CKEIeT,
GyHKUHOHANBHAS TPYINa, PaJuKal, M30MEpHs, H30MepHl, TOMOIOTHYECKHH DS/, FOMOJOIH,
YIASBOAOPOIBI, KUCIOPOA M a30TCOAepKalMe COeIUHEHHS, MOHOMED, IIOJIUMEp, CTPYKTYpHOC
3BEHO, BHICOKOMOJIEKYJIIPHBIE COEAMHEHH ST); TEOPUH U 3aKOHBI (TEOPHA CTPOCHHS OPraHMIEeCKHUX
BemectB A. M. ByTmepoBa, 3aKOH COXPaHEHHMS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CHMBOJIHYECKHH SA3BIK XHMHH; MHPOBO33PEHUYECCKUE 3HAHMS, JIEXKAIIHe B OCHOBE MOHUMaHHA
IPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX SIBIICHUH, (haKTONOTHYECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, TTOTy9IEHHH U 6e30MaCHOM MCIIO/IE30BAHMY BKHEHIINX OPraHMIeCKUX BEIIECTB B OBITY
U IIPAaKTUYECKOU NEATENBHOCTH YEIIOBEKA;

chOPMHPOBAHHOCTH YMEHHI BBIIBILITH XapaKTEPHBIE IPU3HAKH MOHATHH, yCTaHABIMBATE
KX B3aUMOCBS3b, HCIIOJIB30BATH COOTBETCTRYIOINME IOHATHSA IIPY OIIMCAaHMH COCTaBa, CTPOCHUS U
IIpEBpAIEHUH OPraHuYeCKUX COCAHHEHHH;

c(hOPMHPOBAHHOCTh YMECHHH HCHOJB30BAaTh XMMHUYECKYI0 CHMBOJIHMKY JJII COCTaBICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3sBEPHYTOM, COKpAIIEHHOM) (OpMYN OPraHMYECKHX BEIECTB
U ypaBHEHMH XMMHMUYECKHX peaKUUi, H3rOTaBIUBaTh MOJEIM MOJIEKYJ OPraHMYEeCKHX BELIECTB
JUISL MIDTFOCTPALIMU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHIM YCTaHABIMBATh NPUHAIEHKHOCTh H3yYEHHBIX OPraHHYCCKUX
BEIIECTB IO HX COCTaBy M CTPOSHHMIO K ONpefe’éHHOMY KIacCy/TpymnIe COEIMHEHHH
(yrneBomopoApl, KHCIOPOX M  a30TCOJACPIKAIME COCJMHEHHs, BBICOKOMOJICKYISPHBIC



COCIMHEHHNS), JaBaTh MM Ha3BaHHA IIO cucremarnueckoin Homenkmarype (IUPAC), a taxxke
IIPMBO/IMTH TPHMBHAJBHEIE HA3BAHMA OTACNBHBIX OpraHMYECKMX BEIIECTB (oTHIEH, MPOIMIEH,
AlleTHIIEH, JTHICHIIMKONG, TimMuepuH, (eHon, (opMambIeruj, aleTalbICrui, MypaBbUHAas
KHCIIOTA, YKCYCHAs KHCJIOTA, ONEMHOBas KHCIOTA, CTEApYHOBAS KHCIOTA, NIIOKO34, dbpykTo3a,
KpaxMaJl, IIeJUTI0JI03a, [TIAIIMH);

c(OPMHPOBAHHOCTb YMEHHUS ONpPEACHATE BHJBL KMMHYECKOM CBA3H B OPraHHYECKUX
COEIMHCHHUAX (OJMHAPHBIC H KPATHEIE);

cOpMUPOBAHHOCTD YMEHHS IPAMCHATH NONOXCHHUS TEOPHH CTPOCHHA OpraHUYeCKHX
pemecTs A. M. Bytneposa At 0OBACHCHHS 3aBHCHMOCTH CBOWCTB BOIICCTB OT MX COCTaBA U
CTPOEHHSI; 3aKOH COXPaHEHHUs MaCChl BEIECTB;

cOpMHMPOBAHHOCTE YMEHHH XapakTepH3oBaTh COCTaB, CTPOCHHC, dusuueckue H
XIMHAYECKHE CBOMCTBA TUIIMYHBIX MPEeCTaBUTelIel pasIiYHbIX KIAaCCOB OPraHMieCKuX BEIICCTR
(MeTaH, 93TaH, OSTHIIEH, NpPONMJIEH, AlETHJICH, 6yraguen-1,3, meTunGyTamuen-1,3, GeHsol,
METaHOJI, STAHOJ, JTHICHIIMKONb, [IHIEPHH, QEeHON, aneTanbAern, MypaBprHas 1 yKCycHas
KHCIOTHI, IIFOKO3a, KpaxMmal, MHeJUIIoNo3a, aMHHOYKCyCHad KHCIIOTa), HJLTIOCTPUpPOBAThH
TFeHETHUECKYIO CBS3b MEXTY HHME YPaBHEHHMSMH COOTBETCTBYIOIMHMX XUMHYCCKHX peakuu# ¢
HCIOB30BAHUEM CTPYKTYPHBIX GOPMYIL;

cOPMUPOBAHHOCTE YMEHHsS XapaKTepH30BATh HCTOTHUKH YIIIEBOJOPOIHOTO  CHIPB
(He(Th, TPUPOAHBLA ras, yrojib), CHOCOOBI HX nepepaboTKH M IIPAKTHYECKOE NMPUMEHEHHE
IpOAYKTOB IepepaboTky;

c)OPMHPOBAHHOCTD YMEHHH IPOBOJHMTE BBIYHCIICHUA IO XKUMHYECKAM ypaBHEHHAM
(Macchl, 06bEMa, KOIMYECTBA MCXOAHOIO BEIIECTBA WM NPOAYKTa peaKuuy II0 H3BECTHBIM
Macce, 06BEMY, KOMYECTBY OJHOTO M3 HCXOJHBIX BEIECTB M POAYKTOB pEeaKIvm);

chOpMHUPOBAHHOCTh YMEHHH BIAJETH CHCTEMOM 3HaHUl 06 OCHOBHBIX METOJIaX HAYYHOTO
[IO3HAHHMS, WCHONB3YEMBIX B XHMHH IIDH H3yYCHMH BEIECTB M XMMHUCCKHX sIBIICHUH
(gabmrozienvie, HM3MEpPEHHE, SKCHEPHMEHT, MOZETHPOBaHMe), HCIOJNB30BATE ~ CHCTEMHBIC
XMMHYECKHE 3HAHMUS [ IPHHATHA PElleHHH B KOHKPETHBIX KA3HCHHBIX CHTYAIMsX, CBSI3QHHBIX
C BEIIECTBAMHM M HX IIPUMEHEHHEM;

cOPMHPOBAHHOCTD YMEHHH COOMIONATH TIPaBHIIa IOIE30BAHI XUMHUYECKOM TMOCYIOH H
naGopaTopHbiM 060pYIOBaHHEM, a TAKKE NPABUIIA o6paleHys ¢ BEMECTBAME B COOTBETCTBHM C
MHCTPYKIMSMH [0 BEITOMHEHHIO Ta00PATOPHBIX XHMUUCCKAX OIIBITOB;

c)OpMHUPOBAHHOCTh YMEHHH IIAHWPOBATH M BBINOIHATE KUMHYECKUA OSKCIEPUMEHT
(IIpeBpaleHys. OPraHMYeCKHX BEIIECTB NP HArpeBAHMH, IOJyYeHHe STHIICHA W H3YYCHHUE €T0
CBOMCTB, KAaueCTBEHHBIC pEAKIMM OpraHMYECKHX BEIICCTB, neHaTypauus Oe€lKoB IIpH
HArpeBaHMHM, I[BETHEIE PeaKIUH GeIKOB) B COOTBETCTBHM C IpaBUIaMH TEXHHKH 0e301acHOCTH
IIpy O6pAIeHnH C BEIeCTBAME U J1abOpaTOPHBIM 06OpyOBaHKAEM, PEICTaBISTE PE3YIBTaThl
XAMEYECKOro SKCIIepEMEHTa B (opMe 3alCH yPaBHEHHH COOTBCTCTBYIOMIMX peakiui H
opMynHMpOBATh BEIBOJIB] HA OCHOBE 3THX PE3yNIbTATOB;

cOPMHPOBAHHOCTE YMEHHH KPUTHYECKH aHAIHM3HpOBaTh KUMHUYECKYIO HH(QOPMAIHIO,
TI0JIy4aEMYyIO U3 Pa3HBIX HCTOTHHKOB (CPE/ICTBa MaccoBo# uH(popMaIuy, VHTEpHET U JPYTHX);

cOpMHpPOBAHHOCT YMEHHH COOJIOATH MPABHIA 9KONIOIHYECKH  1e71ec000pasHoro
[IOBeJeHHsS B OBITY M TPYAOBOW NEATENHHOCTH B IEJAX COXPAHCHHS CBOEr0 3I0pOBbI U
OKpYKAIOIIeH NPUPOIHOH Cpelbl, OCO3HABATh OIACHOCTH BO3JIEHCTBHS HA XHMBBIE OPraHH3MBI
OIIpE/IeNIEHHBIX OPTaHMYECKHX BEIIECTB, IMOHUMA CMBICT NOKA3aTelld TIJIK, mOsCHATH Ha
IIpUMepax CIocoOBl YMEHbINCHHA H IPCAOTBPAIICHIA HX BpE/IHOrO BO3IEHCTBHUA HA OpraHHU3M
4eJIOBEKa;



s OGYYAKOLIMXCS ¢ OrPAHMYEHHBIMHA BO3MOXKHOCTSMM 3[0POBBS: YMEHHE NPHUMEHATH
3HaHUS 06 OCHOBHBIX JOCTYIHBIX METO/AaX MO3HAHKS BENIECTB M XUMUYECKUX SABICHUMH,

IS CHENBIX M CHa0OBHOANMX OOYYalOIMXCA: YMEHHE HCIIONb30BaTh pPENbedHO-
TOYEUHYIO CHCTeMY 0Go3HaueHn#t JI. Bpaitns a1 3anucy XxuMudeckux GopMyiL.

11 KJIACC

IMpeaMeTHbIe pe3ynbTaThl OCBOeHHS Kypca «OOmas M HeopraHudvecKas XHUMHS»
OTpaXaroT:

c(hOPMHPOBAHHOCTL MPEACTABICHHN: O XMMHYECKOH COCTABIAIOIIEH €CTECTBEHHO-
HAYYHOM KAPTHHBI MHpA, PO XUMHHM B IIO3HAHWM SBICHHUH IPHPOIEBI, B (GOPMUPOBAHHH
MBIIUIEHHAS U KyIBTYPHl JIMYHOCTH, €€ (DYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOMMMOH 1jist
pellleHusT MPaKTHYECKHX 3a7ad ¥ OKOJIOTMYeCKH OOOCHOBAHHOIO OTHOLUEHUS K CBOEMY
3[IOPOBBIO U IPUPOIHOM Cpee;

BIIaJIEHHE CHCTEMOM XWUMHYECKHMX 3HAHHWM, KOTOpas BKIIOYAeT: OCHOBOIOJIAraroIiye
TOHATHS (XMMUYECKUH DJIEMEHT, aTOM, M30TOIL, S-, P-, d- 3JIEKTPOHHbIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJla, MOIb, MOJSIpHBI OOBEM, BAaIEHTHOCTh, 3JIEKTPOOTPULIATENBHOCT, CTEHEHb
OKHCIIGHHS, XHMMYecKas CBf3b (KOBWJICHTHAs, MOHHAs, MeTalIidecKas, BOJOPOIHAs),
KpHCTaJUTMYeCKasd  pemérka, THOBI XUMHMYECKHX  DEaKiui, pacTBOp, 3JICKTPOJIHUTHL,
HE3JIEKTPOJIMTEI, JJIEKTPONMTHYECKAA JUCCOIHUAIHA, OKUCIMTENb, BOCCTAHOBHUTENb, CKOPOCTbH
XAMHYECKOM  peakiMd, XHMHYECKOE  DAaBHOBECHE); TEODHH M 3aKOHBI  (Teopus
SIEKTPONUTHYECKOM aucconmanuy, uepuopuyeckuit 3akoH JI. WM. Menneneesa, 3akoH
COXpaHEHHSA MAacChl BEINECTB, 3aKOH COXpaHEHHs W IIPEBPAIlCHUS SHEPrud NpHU XAMHUYECKHX
pEaKNusIx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SA3bIK XHMHMH, MHPOBO33DEHYCCKHE 3HAHHMI,
JIeXalmde B OCHOBE IIOHMMAHMS IIPHYMHHOCTH ¥ CHCTEMHOCTH XHMHYECKHMX SBJICHHH,
daxTonoruyecKue CBEIEHHUS O CBOMCTBaX, COCTaBe, MOMydYEeHHH M 0€30I1aCHOM HCIOJI30BAHHH
B)KHEUIIHX HEOPTaHMUYESCKHUX BEIIECTB B OBITY M IPaKTHYECKOH AEATEIBHOCTH YeIOBEKa,

c(hOpPMHPOBAHHOCTh YMEHHH BBIBISATH XapaKTePHBIE NIPU3HAKH IIOHATHH, YCTaHABIMBATh
UX B3aUMOCBS3b, MCIOJIB30BATE COOTBETCTBYIOUIME MOHSTHS IPU ONMCAHHH HEOPraHUYECKHX
BEIIECTB U UX NPEBPALICHUH,

cOpPMHPOBAHHOCTh YMEHHH HCIONIB30BATh XHMHYECKYIO CHMBOJIMKY AJIA COCTaBICHHS
GopMyn BEIECTB M YpaBHEHHN XUMHMYECKHX pEaKLHH, CHCTEMaTH4eCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHAlbHBIE Ha3BaHHWA OTHEIBHBIX HEOPraHMYECKHX BEINECTB (YrapHBIA ras,
YIIEKHMCIIBIA Ta3, aMMHaK, raliéHas W3BeCTh, HeTalléHas H3BECTh, MUTHEBas COJa, MUPUT H
IpyTHE);

chOpPMHPOBAHHOCTE YMEHHIA OIPEEIATh BAJIEHTHOCTD M CTEIEHb OKUCICHU XUMHYECKUX
3]IEMEHTOB B COCIMHEHUAX PA3IMYHOrO COCTaBa, BU XUMHYECKOH CBI3U (KOBAICHTHAS, HOHHAS,
MeTaJUTHYECKast, BOJOPOAHASA) B COCAMHEHMSK, THII KPHCTAUIMYECKOH DPEIIETKH KOHKPETHOI'O
BEIECTBA (ATOMHAs, MOJIEKYJApHAs, MOHHAS, METAUIMYecKas), XapakTep Cpeisl B BOIHBIX
pacTBOpax HEOPraHHYECKHUX COCIUHEHUH;

cOPMUPOBAHHOCTh YMEHHH YCTAHABIMBATH MPHHAIICKHOCTh HEOPIraHHYECKHX BEIECTB
IO X COCTaBY K OIPEAEIEHHOMY KJIacCy/Tpynne CoeTHHEeHHH (IIPOCTEIE BEIECTBA — METAIIIBI K
HEMETaIUIbl, OKCHIbI, OCHOBAHHS, KHCIOTEL, aM(OTEpHbIE THIPOKCHBI, COIIH);

cOpMHPOBaHHOCT: YMEHMH pacKpBIBATH CMBICH Tepuonudeckoro 3axoHa I .
MeHzgeneeBa H  JEMOHCTPHUPOBATH €r0  CHCTEMAaTHU3UPYIOLIYIO, OOBACHHUTENBHYIO H
IIPOTHOCTHYECKYIO (PYHKIHY;



C(bOpMHpOBaHHOCTL YMeHI/Iﬁ XapaKTCPH30BaTh  JJIEKTPOHHOE CTPOCHHC aTOMOB

XHMUECKUX 311eMeHToB 1-4 meprozos Ilepromiueckoii cucteMer xuMuueckux snementos J1. U.
MenyeneeBa, UCTONB3ys MOHATHSA «S-, p-, d-DIEKTPOHHbIE OpOMTAIIN», «IHEPreTHYECKHE
YPOBHH», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHMS CBOMCTB XUMHUECKHMX SIEMEHTOB M HX
COC/IMHEHHH 110 IepHOZiaM U Ipyrmam [TepHoaudeckoil CHCTEMBI XMMHYECKHX dTeMeHToB [, 1.
Mengerneena;

C)OPMHUPOBAHHOCTh YMEHHH XapaKTepH30BATh (onMCEIBAaTB) OOIIME XHMHYECKHE
CBOHCTBA HEOPraHMYeCKHX BEIIECTB DPAa3NMYHBIX KIACcCOB, MONTBEPXIATH CYIIECTBOBAHHE
TCHETAYECKOH CBA3M MEXKIy HEOPraHHYECKHMH BEIIECTBAMH C  [IOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIIMX XUMHYECKHX PEAKLIUIA;

chOPMHPOBAHHOCTE YMEHHs KIaCCH(HIHUPOBATE XHMHYECKHE PEAKLHH 0 Pa3THIHBIM
IpU3HAKaM (YHCY M COCTaBY DEArHpyIOUIMX BEINECTB, TEINIOBOMY d((EKTy peaKiwmi,
H3MCHCHHIO CTENEHEH OKHCIICHNS YIEMEHTOB, 06PATUMOCTH PEaKLMy, YUaCTHIO KaTaIi3aTopa);

Ch)OPMUPOBAHHOCTH YMEHHIi COCTABIATH yPABHEHHS PEAKIMi Pa3/IAIHEIX THIIOB, MOIHbIE
M COKPaIIEHHBIC YPAaBHEHHs PEaKUMH MOHHOTO OGMCHA, YYMTHIBasA YCIOBHS, IPH KOTOPBIX OTH
PEaKIuy UIYT IO KOHIIA;

COPMHPOBAHHOCTh YMEHHH IPOBOJMTb PEAKIHH, MNOATBEPXKIAIOIAE KAuYeCTBEHHBIH
COCTaB pasIWYHBIX HEOPraHWYECKMX BEIIECTB, pACIIO3HABATbH ONBITHBIM ITyTEM HOHBI,
IPUCYTCTBYIOLIHE B BOAHBIX PACTBOPAX HEOPraHMYECKHX BEIIECTR,

CHOPMHPOBAHHOCTE YMEHHI PAaCKPHIBATH CYHIHOCTH OKHCIIMTENEHO-BOCCTAHOBHTEIBHEIX
PEaKIHH OCPEACTBOM COCTABIEHHA JIEKTPOHHOIO GanaHca STHX PeaKIiiii;

¢hOpMUPOBAHHOCTE YMEHHI OGBICHATE 3aBHCUMOCTE CKOPOCTH XMMHYECKOH PEaKyH OT
Pa3IHYHBIX (HaKTOPOB; XapaKTep CMELICHHS XHMMYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHEIIHET0 Bo3aencTBu (npuHnun Jle [Tarense);

CHOPMMpPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHMHYECKHE IPOLECCH], JEXKAllhe B
OCHOBE NPOMBIIIIIEHHOTO MOYYEH s CEPHOM KHCIIOTEL, aMMHaka, a Taikke COPMHUPOBAHHOCTH
TpeCTaBICHAN 00 O6IMX HAayYHBIX HPHHIMNOAX M SKOJOTHYECKHX NPOBIeMax XHMHYECKOTO
HpPOU3BOCTBA;

ChOPMHUPOBAHHOCTE yMEHHMH NPOBOJMTL BHIYMCIEHHS C HCIONb30BAHMEM TOHSATHS
«MaccoBasd JIONIf BEIIECTBA B pAacTBOpPE», OOBEMHBIX OTHOINCHHM TIa30B IIPH XHMHYECKHX
PEaKUHsAX, MacChl BEIeCTBA WM 00BEMA ra3oB IO M3BECTHOMY KOJHMYECTBY BEIECTBA, MAcce
uaE 06BEMyY OIHOTO M3 y4aCTBYIOLIMX B PEaKIHMH BELIECTB, TEMIOBOTo s(dexrta peaxmuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MACCHI BEIECTB, IIPEBPAIICHHS U COXPAHEHUS SHEPIHH;

C)OPMHUPOBAHHOCTh YMEHHI COGIONATH MpaBHIa TOJH30BAHAA XHMHUECKOM HOCYHON 1
nabopaTopHEIM 0GOPYIOBAHHEM, & TakkKe MPaBHIIA OOPALICHHS C BEIIECTBAME B COOTBETCTBHH C
HHCTPYKLMAMH [0 BBITOTHEHHIO JIaG0OPATOPHBIX XUMHYECKHX OIBITOB;

COPMHPOBAHHOCT YMEHHH IUIAHHPOBATE M BBIIONHATH XAMHYECKHH SKCIEPHMEHT
(pa3snoXeHHMe TIEPOKCHAA BOLOPOJA B NPHUCYTCTBHM KATalHM3aTopa, OIIPENENCHHS cpelsl
PacTBOPOB BELIECTB C IOMOIIBIO YHHBEPCATLHOIO HHAMKATOPA, BIMAHIE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTh XMMHYECKON DEaKLMd, PeaKIMd HOHHOIO OOMEHa, KAyeCTBEHHBIE pEaKIMH Ha
cyabgar-, KapOoHaT- H XIOPH/-aHHOHBI, HA KATMOH aMMOHHS, PEIeHHE SKCIEPHMEHTAIBHBIX
3ana4 mo TteMam «Mertamne» u «HeMerawiel») B COOTBETCTBHH C IIPaBHIIAMH TEXHHKH
GesonacHOCTH pu OGpALIEHHH C BEIIECTBAME U Ta6OPaTOPHBIM 0GOPYIOBAHHEM, [IPEACTABIIATE
Pe3ynpTaThl XHMHYECKOTO SKCIEPUMEHTa B (JOpPME 3alMCH YpPaBHEHHH COOTBETCTBYIOLIMX
pealcum‘fl u (I)OpMy.III/IPOBaTL BBIBOJBI HA OCHOBE 3THX PE3YyIABTATORB,



c(h)OpPMHUPOBAHHOCTh YMEHMH KPHTHYECKH aHAIM3UPOBATH XMMHYECKYIO HH(POpMALHMIO,
IIOJIy4aeMyI0 M3 pa3sHBIX HCTOYHHKOB (CpeiicTBA MaccoBOM KoMMyHuKaimu, HHTepHeT H
JPYTHX);

cOpMHPOBaHHOCTE YMEHHH COOJIONATh MpPAaBHIA SKOJIOIMYECKH LENeco00pasHoOro
IOBEICHHUA B OBITY W TPYZOBOW IEATENBHOCTH B HENAX COXPAHEHHs CBOEr0 3[0pOBbS H
OKpy>arolel IpHpOJHOH Cpellbl, 0CO3HABATH OIIACHOCTH BO3ACHCTBHS HA JKUBBIC OPTaHH3MBI
olpenenéHHBIX BEIIECTB, TOHMMast cMbic rokasaresst [IJIK, moscuste Ha npumepax criocobsl
YMEHBIIECHUS ¥ IIPENOTBPALICHUS UX BPEHOTO BO3/IEHCTBYUS HA OpraHU3M 4YEIOBEKa,;

Uil 00ydJaroIyxcs ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMU 3J0POBBS: YMEHHE IIPUMEHATH
3HaHKs 06 OCHOBHBIX JOCTYIIHBIX METOJAX MO3HAHHS BEIIECTB H XUMHUYECKUX SIBJICHUH;

IUIA CclenbIXx #  CIaboBHAAIMX OOYYAIOIIUXCS: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYIO cucTeMy obo3naueHmii JI. Bpaitis ayis 3amucu XaMudeckux GopMyir.
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YUYEBHO-METOJUYECKOE OBECHEYEHUE OBPA3OBATEJLHOI'O ITPOITECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHAJIBI IS YYEHAKA

1. Xumus, 10 knace/ T abpuensn O.C., O6wecTso ¢ OrPaHUYEHHOMN OTBETCTBEHHOCTAIO
«JPODAY; AkumonepHoe o6mmecTBo «M3narenscTeo «Ipoceeruenuey

2. Xumus, 11 knace/ T abpuensn O.C., O6mecTro ¢ OTpaHMYEHHOH OTBETCTBEHHOCTHIO
«[IPODA»; AxumonepHoe omecTso «HM3parensctso «IIpocBeienuey

METOIWMYECKHAE MATEPHAJIBI AJIA YYUTEJISA

Beenure 1. O.C.T'a6puensn, T'.I".JIsicora «Xumus Metoguaeckoe nocobue — 6a30Bbii YPOBEHB) -
M.: Jlpoda 2022 rog.

2. O0.CT'abpuensn, U.I" -OctpoyMoB, «O6mas xumus B TecTax, 3afa4ax, ynpaxHeuusx. 11 kiace» —
M.: ipodha, 2023 rop.

3. O.C.I'abpuensn, I1H.Bepeskun, A.A.Ymakoea «Xumus 11 kiace: Kontponsusie u nposepounsie
PaboTe! k yueGHHKY. — M.: HApoda, 2021 r.

4. O.CI'abpuensu, I'.T JIeicoBa, A.I.Beegenckas «Xumus 11 kiacc: Hacronbnas kuura mis
yuaurens». Yacte 1 — M.: Jlpoga, 2019 rox.

5.0.CTabpuensan, I'.T JIeicoBa, A.I".Beenenckas «Xumus 11 kinacc: Hacronenasg kuura mis
yautens». Yacre 2 ~ M.: lpoda, 2022 rop.

6. O.C.I'abpuensm, I1.B.Pemeror, .I'.OcTpoymoBa «321a49H 10 XUMHUH H CMOCO6BI UX PEIICHHUD -
M.: «[Ipoda», 202 1rop.

7. B.I'. Mlenncona «Xumusa 11 kiace TI0ypotHbIe 1ankl 0 y4ebuuky O.C.I'abpuensna,
I'.I".JIeicoBoity - Bonrorpan» Yaurens 201 8rogx.

8. M.A.Ps6oga, V.10.Hegckasi, P.B.JIunko «TecTsl o xumu 11 Knace», - M.: Ok3zamen, 2019r.,
9.9. O.CIabpuensu, U.I -OCTPOYMOB «X MMHUYECKHI SKCIEPHUMEHT B 1mKojie 1 | Kinacey; - M.: Ipoda.
~2019 rog.

IAPPOBBIE OBPA3OBATEJILHBIE PECYPCEI M PECYPCHI CETU UHTEPHET

Beaute _ Beenurenannsichttp:/www.chemnet.ru Casera «XuMHA» ¥ CAUT A5 yaurens « 5 Wy Ha
YPOK XUMHM»

http://him.1september.ru Equnas xomrexuus HOP: Ilpeamertnas komnexups «XuMus»
http://school—collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHBIEC 9KCIIEPHMEHTHI: XUMHA.
Konnexuus Poccuiickoro ob1eo6pasoBaTesHOro noprana

http://experiment.edu.ru ATIXUMUK: caiir JLIO. Anuxbeposoi

http://'www alhimik.ru Beepoccuiickas OJTMMIIHAJIA IKOJBHUKOB IT0 XUMUHN
http://chem.rusolymp.ru Opranuyeckas XUMHs: 31eKTPOHHBIHN YYEOHUK [T CpeHei IIKOJTbI
http://www.chemistry.ssu.samara.ru OCHOBBI XHUMHH: SNEKTPOHHBIH y4eGHHK

http://www hemi.nsu.ru OTKpeITHI KOMIEmK: XuMus

http://www.chemistry.ru quctanumonnas ONTMMITHAJA IO XUMHH: TE€IEKOMMYHHKALIMOHHbIH
06pasoBaTelIbHbIN MPOEKT



