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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHON 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus yueOHOToO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromnux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccutickoit ®eaepannu Ha niepuoy 10 2025 rona» (Pacnopsixenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI O0yUYAIOMIUXCS CPEICTBAMH YYEOHOTO Mpenmera «XuMHUs»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIEeNTyalbHble nmonoxeHuss ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBITYCKHUKAaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCS HEOThEMJIEMOM 4YacThbl0 UX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIINX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (POPMHUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTYyphl YEIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pPOBbIO U IPUPOJHOM Cpere.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHUs CpeACTBAMU y4eOHOro mpeamera «XUMHs», CoAepxKaHue U NOCTPOEHUE KOTOPOTro
onpezeNieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(uKd HayKu XUMUHU, €€ 3HAYeHUsS B
MO3HAHUU TPUPOIBI U B MaTEpUATbHOM XKM3HU OOIIECTBA, a TakXke C y4eToM OOIMX Iened u
OPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0cOOYIO pOjib B COBPEMEHHOMU
[UBWIN3ALUM, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyiabTypbl. OHa BHOCUT CBOIl BKJaja B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LIETOCTHOIO MPEACTaBIECHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YEJIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTSMU IPUMEHEHHUSI.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUSI CTajla HEOTheMIIEMOM
YacThl0 MUPOBOU KYJIBTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPYyJa U >KU3HHU KaXKIOTrO
wieHa oOumiectBa. CoBpeMeHHass XMMHsS KaKk Hayka co3ujaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTHIl HalpaBjleHa Ha peuieHHe TIIo0aJbHbIX NpOo0JieM YCTONYMBOIO pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTIOTHUECKON O€30MaCHOCTH U OXPaHbI
3/10pPOBBA.

B cootBercTBUM C OOmMMMM IeNIMU M NPUHIUIAMH CPEIHEro oOuiero oodpazoBaHUs
conepkanue npeamera «Xumus» (10-11 kimacesl, 6a30BbIi yPOBEHb U3YUYEHHS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
IPOAOJKEHHU 00pa30BaHus B Pa3IMYHbIX 00IACTIX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
XUMH» 1 «OO011asi 1 HeOpraHMuYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HAYKU: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIOUEHUEM



3HAHWH U3 001IeH XUMHH) ¥ OpraHndeckor xuMun. GopmMupoBaHue JaHHON CHCTEMBI 3HAaHUH MTPU
W3YYEHUHU IpeaMeTa 00ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3usl BELLECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 Heopranuyeckas
XUMUA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
y4yeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYE€CKOM XHWMHHU BELIECTBA
paccMaTpUBaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIWHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
CBenenus 00 m3ydaeMbIX B Kypce BEUIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKkodl XMMHUU IOIYy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOro oOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Tox HOBBIM YTJIOM 3pEHHUs B MpeaMere «XuUMUs» 0a30BOr0 ypOBHS paccMaTpUBACTCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHum4yecKasi XUMHsD» O0yUJaIOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HAThH
3HaUEHUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX MO3UILIMM,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHNH, a TAKXKE 0 XUMHUYECKUX PEAKIHUSIX, X CYIIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaAHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHHUMAHUIO
B3aMMOCBSI3M XHMHU C JPYTMMH HAayKaMH, PAacKpbIBAIOT €€ poJib B IIO3HABATEIBHON U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)KEHHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUH XUMHUH, MOMOTAIOT BBIMTYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATEIbCKUX 3a7ad. B memom coxeprkaHue
yuebHoro mpeamMeTra « XUMHUS) TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00y4JaroIuXcsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS QUIOCODCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM U CTPOECHHEM, TO3HABAEMOCTh MTPUPOIHBIX SIBJICHUN MYTEM DKCHEPUMEHTA
U pElIeHUs MPOTHBOPEUYUN MEXTy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEIICHUH IKOJOTUYECKUX MPOOIIeM, a Takke MpodieM cOepexeHHs
HYHEPreTUYECKUX PECYPCOB, CHIPbS, CO3/IaHNS HOBBIX TEXHOJIOTMI U MaTEPHUAIIOB.

B nmane penieHus 3aa4 BOCIUTAHUS, Pa3BUTHS M COITUATN3AINN 00 YIAFOIIINXCS TPUHSATHIE
MPOrPaMMOM IO XHMHHU IOAXOAbl K OIPEIEICHUIOD COJIEPXKAHUS U IMOCTPOCHHUS MpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHUBEPCAIBbHBIX Y4YEOHBIX ACHCTBUIA, MMEIOIUX 0a30BoOe
3HaYeHWe i1 Pa3JIMYHBIX BHJIOB JEATEIBHOCTH: pelleHus MpoOieM, IMOoHCKa, aHalu3a U
0o0paboTku uHPOpMaIK, HEOOXOMUMBIX JJs TNPUOOPETEeHUs ONbITa MPAKTUYECKOH U
HCCIIEIOBATENILCKON IEATEIIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B TIO3HAHUY XUMHUH.

B mpakTuke nmpenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, TaK U
Ha YpOBHE CpeJHEro 00111ero oopa3zoBaHus, P OMPEIEIIEHUN COJePKATENbHON XapaKTepUCTUKU
Hejael M3ydeHWs NpeIMeTa HAlNpaBICHHEM MEPBOCTEIICEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércss (GOpMHUPOBAaHHE OCHOB XHMMHUYECKOM HAykM Kak O0OJacTH COBPEMEHHOTO



€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEILHOCTH YEJIOBEKA U KaK OJTHOTO W3 KOMITOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOJXOJ K OMPEICICHHUIO IeNield M3ydeHUS
MpeIMeTa SIBJISICTCS BIIOJTHE OTIPaBIaHHBIM.

CoriacHO JTaHHOW TOYKE 3PEHHS TJIABHBIMH IEJSIMU HM3y4YeHHUs NpeaMera «XHMHsS» Ha
0a30BOM ypOBHE SIBJISTFOTCSI:

e (GOpMHpPOBAaHHME CHCTEMbl XUMHUYECKUX 3HAHMM KakK Ba)KHEHIIEH COCTaBIISAIONICH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBHIC MOHSITHS,
(dyHIaMEHTAlIbHBIE 3aKOHBI M TEOPHH XHWMHH, OCBOCHHUE S3bIKA HAYyKH, YCBOCHHE W
MOHUMAHWE CYIIHOCTH JIOCTYITHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH MX PA3BUTHSI M CTAHOBJICHUS,

e (GOpMHPOBAHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHHUS BEIIESCTB H
XUMUYECKUX PEaKIUi, HEOOXOIUMBIX IS IPHOOPETCHUSI YMEHUM OPUEHTUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHX SBIICHUH, IMCIOIIHUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIIEPHUMEHTa, COOIIOJACHHEM TMpaBuil 0e301acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4y U3yuyeHus MpeaMera B
porpaMMme 1o XUMHUW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
CUCTeMe cpeaHero obmiero oopa3zoBanus. CeroqHs B MPEnoIaBaHuy XUMHUH B OOJIBIICH CTEIICHU
OTaéTCs MPEAIOUYTEHUE TPAKTHUECKONH KOMIOHEHTE COJIepKaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKAa OOIIE0O0pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTBIO, TO €CTh CIIOCO0AaMU W YMCHHSIMH aKTHBHOTO
TIOJTyYCHUS 3HAHUH Y IPUMEHEHUS MX B PEATbHON KU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBm3u c 5TUM Tpu U3YYEHHH TMpeaMeTa «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus 00yJaroIUXCs K YCIOBHSIM TMHAMUYHO Pa3BUBAIOIIETOCS MUPa, (POPMUPOBAHHE
WHTEIUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMOOOpa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHue Yy O0OydYaroIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIONNX YHUBEPCAIbHOE 3HAUYCHHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHWMHUU, a TaKXkKe JUIS OIEHKHU C
MO3UIUI KOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHYECKHX MPOIIECCOB
Ha OPTaHW3M YeJIOBEKa U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOJH30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHaN3a y4eOHOW W HayYHO-TIOMYJIIPHOW WH()OPMAIIMA XUMHUIECKOTO
COJIepKaHUS;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIMATUBHOTO U TIOTUYECKOTO MBITIIICHUS,
HAOJIOJTATSIIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPY TJIAHUPOBAHUH U MPOBEJACHUN XUMHYECKOTO YKCIIEPUMEHTA;

BOCTIUTaHHE Y 00YJarOIUXCs YOKIEHHOCTH B TYMAHUCTUYECKOW HAPABICHHOCTH XUMHH,
e€ BaXHOW pONIM B PEUICHHH TJIO0ANBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOJONOIL30BAHUS,
MOTIOJIHEHUSI YHEPIeTHYECKUX PECypCOB M COXPAHEHHUS TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS



HEO0OXOIMMOCTH OEpPEKHOTO OTHOIIICHHUSI K TIPUPOJIC U CBOEMY 3I0POBBIO, a TAK)KE MPUOOPETEHUS
OIIbITa MUCIIOJIB30BAHUSA TTOJTYUCHHBIX 3HAaHUU AJI IPUHATUSA T'PAMOTHBIX peHleHI/IfI B CcUTyalusXx,
CBsA3aHHBIX C XUMHWYCCKUMU SABJICHUSIMU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOM 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO11ee 4ncIo 9acoB, OTBENEHHBIX JJIs U3YUCHUS XUMHH Ha 6a30BoM ypoBHE B 10 kimacce —
34 yaca (1 gyac B Heze0)

COJAEPKAHUE OBYYEHUSA
10 KUIIACC

OPI'AHUYECKASA XUMUA



TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMUM

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepus. XUMUYeCKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o K1accupUKAIKM OPraHUIeCcKUX BetlecTB. HoMeHkiaTypa opraHn4eckux
coeIMHEHN (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BAKHEHIINX IPECTaBUTENEH KJIACCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0Opa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONMCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IPU HarpeBaHUM (IUIaBJI€HUE, OOYIIIMBAHUE U TOPEHNUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMid psa. Meran um 3TaH — mpocTeiiiue
NPECTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (PEaKIK 3aMEICHHsI K TOPEHUS),
HaXO0XJICHNE B IPUPOJIE, TOIYYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U IPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHME CBOMCTBA (pEaKIMH TUAPUPOBAHHMS,
raJIor€HUPOBAHMUSL, THIPATAllUU, OKUCIICHUS U TIOJMMEPHU3ALINN ), TIOTY4eHUE U IPUMEHEHUE.

Anxanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
POCTEHIINNA MPECTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE U XHMHUYECKHE CBONCTBa (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYeHHE U NpUMEHEHue. Tonyon: cocmas, cmpoeuue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPO8arus U HUMpO8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
IIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOOB. [IprponHbIil ra3 U nonyTHble He(TAHbBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETrOHKA, KPEKUHT (TEPMHUUECKUH,
KaTtaiuThuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX TNPUMEHEHHE B
HNPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib 1 MPOIYKThI €ro NepepadoTKH.

OKCIIEpUMEHTAIbHBIE METO/bl M3YUYEHUS BEIIECTB M WX NPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iamu miacTMacc, KayuykoB U pe3uHbl, koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIECHHE INPAKTHUYECKOW pPabOOTHI:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJIHBIX BEIECTB MJIM MPOAYKTOB PEAKIIUN).

Kuciopoacoaep:kamme opranu4eckue coelMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (GU3NYECKue u

XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),
IpuMeHeHne. BotopoaHbIe CBA3U MEKIY MOJIEKYJIAMU CIUPTOB. J[elCTBUE METAaHOJIA U HTAaHOJIA
Ha OpraHU3M YeJIOBEKA.

MHoroaromMHble CHUPTHI. IJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUEe U
XUMHUYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAaUeCTBEHHAsl peaKkius Ha



MHOTOATOMHBIE CHUpPTHI). JlelicTBME Ha OpraHu3M uejoBeka. [IpuMeHEHHWE TiulepuHa |
STUJICHTJIUKOJISL.

®DeHouI: CTpoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoIa.
[Tpumenenue denona.

Anpaeruapl U kemouwl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
[IOJIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/iebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAs U YKCYCHasl KHCIIOTHI:
CcTpoeHue, pu3nvecKre 1 XUMUYEeCKUe CBOMCTBA (CBOICTBa, 001IMeE AJIs KJIacca KUCIIOT, PeaKIus
TepudUKaNMK), TOoNydeHHe U npuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IENUCTBUE.

CrnosxxHble 2Gupbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

YTneBopl: cOCTaB, KIIACCU(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HUECKHEe U XUMUYECKUE
cBoiicTBa (B3aumoiericTBue ¢ ruapokcuaoM meau(ll), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccTaHoBICHUE, OpOKCHHE TIIFOKO3BI), HAXOXKJICHHE B IMPHUPOJAE, NMPHUMCHCHUE,
Oouonoruueckas posib. @otocunTre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemitono3a Kak npupojHble noiaumepsl. CTpoeHrne Kpaxmana U LEeJUTH0JI03bI.
Ou3nyecKkue U XUMUIECKHE CBONCTBA KpaxMaina (THIPOIu3, KaYeCTBEHHAs PEaKklus C HOJIOM).

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHM: NpPOBEACHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
CupTOB (B3auMojeiicTBue ruiepuHa ¢ ruapokcugoM Mmenu(ll)), ampaerumoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoseiicteue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WJIH MIPOJYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckie COeINHEHNS.

AMUHOKHCIIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHns. Puzndyeckue 1 XUMUYecKHue
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIMHA). buojormuyeckoe 3HaueHHE AMHMHOKHCIIOT.
ITenTuaer.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa O€JIKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKCrepUMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MpEeBpalleHUI: HaOIoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalnus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peaxiuu OeIKOoB.

BbicokomouiekyasipHbIe cOeJUHEHHS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUHN — ITOJIMMEPHU3ALUs U MOJINKOHICHCALINS.

OKCIEpUMEHTAJIBHBIE METOJBI M3Y4YECHHs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIICHHUE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIUX ECTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U
MOHSTHM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mure ecTecTBEHHO-HAy4YHbIE IOHSATHS: SBJICHHE, HAy4HbIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, TEePHOAUYHOCTb, HAONIOJCHUE, HW3MEpEHHeE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®du3nka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3MUECKHUE BEIMUMHBI U €UHUIIBI KX
U3MEpEHUs.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeIIECTB B OpraHusme, (poTocHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKTHI, OCHOBBI PAIlHOHAIBHOTO MTUTAHMUS, MOIOIIIUE CPECTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPErapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[IPOTPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUIA

JIMHUHOCTHBIE PE3YJIBTATbBI



®OI'OC COO ycranaBnmuBaeT TPeOOBaHUS K pPE3ylbTaTaM OCBOCHHUS OOyYaIOIIUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOoTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « XUMHsI» Ha YPOBHE CPETHETO 00Iero 00pa3oBaHusl BbIICICHBI
CJIEIYIOIINE COCTABIISAIOILNE!

OCO3HaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESTENBLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh ILENU U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE PE3yAbTaThl OCBOCHHUS NPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
Y BOCIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH M HJ€aJaMH POCCHUHCKOTO TpakJaHCKOTo OOIIecTBa,
OPUHATHIMU B OOIIECTBE HOPMAaMH M MpaBUJIAMU TMOBEACHHS, CIIOCOOCTBYIOIIMMHU MpOLeccam
CaMOIIO3HAHUs, CAMOPa3BUTHUSl U HPABCTBEHHOI'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOIIHUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITa TO3HABATENILHOMN U MPAKTUUECKON IEATENHHOCTH 00YUaIOLIUXCSI TIO pealli3aliy MPUHSATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HaHHUS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COLMAIbHBIX HOpPMaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M PUHUMATh MOTHBBI, HAMEPEHHUS, TIOTUKY U apTyMEHTHI JPYTHUX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOIIECCy TBOPUECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, UYTO JIOCTHIKEHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHMBOB B IIOJIYYEHHH M IOCIEAYIOLIEM aHalU3e
MH(pOpPMALIMHU O MEPEIOBBIX JOCTHXKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBSI3aHHBIC C XUMHUUECKUMH SIBICHUSMH, U IPUHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TFOTOBHOCTH OLICHUBATH CBOE IMOBEJCHUE M IOCTYNKHM CBOMX TOBApUUIIEH C MNO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUA LEHHOCTEH 3I0pOBOrO M 0€30MacHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus MmpaBuil 0€30MacHOro OOpalleHUs] ¢ BEUleCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHUMAaHUS IIEHHOCTU TMPaBUJl HWHIUBUIYAIBHOTO M KOJUJIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TMOCJIEJACTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTpEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEI0BATENHCKOM JICSITEIIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B pPELICHWU MPAKTUYECKUX 3a/ady COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYCCKOMY H3YYCHHIO TPOPECCHI Pa3IMIHOrO pojJia, B TOM YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM €SATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY WHIUBUIYaTbHON TPACKTOPUHU 00pa3oBaHusl, Oyaymien
npo()eCCuu U pean3alui COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIH30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
PaLMOHATBHOTO MPUPOAONIOIb30BAHMUS;

AKTUBHOTO HENPUATHS NEHUCTBUM, MPUHOCIIIMX BPEd OKPYKalIlled MpUpOIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEUCTBUM U NPEJOTBPALLATh UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HOpMUpPOBaAHUHU
PaIrMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYKArOIIEM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHrny IpodieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUIIM3AIMHU: B €€
TYMaHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEHICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSL YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
o0ecreyeHny yCIOBHUM yCIIEUTHOTO TPYAa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0TO 4JieHa
00111eCTBA;



€CTECTBCHHO-HAYYHOW TIPAaMOTHOCTH: IIOHUMaHMs CYIIHOCTH METONOB IIO3HAHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJydaeMble 3HAHUS /IS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHUS Jie7aTh 000CHOBaHHbIEC 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLIMXCS IaHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs IpoOieM
B PEAIbHBIX KU3HECHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUHM C >KM3HEHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/Jla B Pa3JIMYHbIX cepax npodeccuoHaNnbHON AeATeNbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yibTaTbl OCBOEHMSI yuyeOHOro mnpeaMera «XUMHUS» Ha YPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIUXCS MEXAUCIUILIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sBJECHUE, MPOLECC, CUCTeMa, HayuyHbI (akT, MPUHLUI, TUIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

yYHHMBEpCaJbHble  y4yeOHble  JeHcTBUS  (TO3HaBaTeJbHblE,  KOMMYHUKAaTHUBHBIE,
perynsTuBHblE), oOecrneuuBaroue (QopMUpoBaHUE (YHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh  OOYYarOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NPAKTHKE.

MeranpeamMeTHble pe3yNbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCAIbHBIMU Y4€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JIEHCTBUSAMMU.

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUIMU:

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJlM3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTth;

ONpEACIATh LENN JAEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTABICHHBIMU LENISMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICNATH
XapaKkTepHble TNPU3HAKK TOHATHMH W YyCTaHaBIMBaTb HUX B3alMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MMOHATHUS Il OOBSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHUS M KPUTEPUHU I KJIacCU(UKALIUY BEIIECTB U XMMHUUECKUX PEaKIIHii;

yCTaHaBJIMBATh TPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX SIBICHUSX, (DOPMYIMPOBATH BBHIBOJBI U
3aKIIIOYEHHUS;

IPUMEHATh B IpoOIecce MO3HAHUSA, UCIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MOJIeINU, IPe0OPa30BBIBATH MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakIuu — TpU pPELHIeHUH Y4eOHBIX



MIO3HABATEJIBHBIX U MPAKTUUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEIIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEeMBbIX BEIIECTB U XUMUYECKUX PEAKIIUA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJIbHOIO IIJIAHUPOBAHUS M IPOBEJIEHHUS] YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIOJAaTh 3a XOJOM IIpOLEecca, CaMOCTOSTENbHO
POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTEeNIbCKOM M MPOEKTHOM JesTeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYYHO-TIOMYJIsIpHAs
JUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIPaBOYHBIE TOCOOMS, pecypchl VHTepHera),
aHATM3MPOBATHh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(bopMynupoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHblE METO/Abl NPHU IMOUCKE M OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIbHYIO (OpPMY IpeicTaBieHus UH(OPMAIK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTIOJIF30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecKue M MaTeMaTW4yecKue) 3HakKu |
CHUMBOJIBI, (pOpMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OBsJaieHne YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIECTBY OOCYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIN JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (POPMYIHUPOBATh CBOU IMPEUIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIed pe3yabTaTOB MO3HABATEIBHOMN JEATEIBHOCTH, MOTYYSHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUECKOM paboThl MO HCCIEJAOBAaHUIO CBONCTB HM3y4aeMbIX BEIIECTB,
peanu3anu y4eOHOTO TMpoeKTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yNIbTaTaM IPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0J1€ OOCYXICHHsI 1 OOMEHa MHEHUSIMH.

OBJiaieHNe YHUBEPCAJIbLHBIMH PeryisTUHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO TO3HABATENBHYIO JEATEIbHOCTD,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npe/UiaraeMblii allTOPUTM JIEHCTBHI TPW BBITOJHEHUN YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/1ad,
BbIOMpaTh Haubosee 3(PPEeKTUBHBIN CIIOCOO MX PEelICHHUs C YUYETOM IOJIyYE€HHUs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUYECKUX PEAKIIMAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a M CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI



10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKOI COCTABIISIIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPUPOJBI, B (POPMUPOBAHUHN MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYecKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
MPUPOJHON Cpelie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOINE
HOHATHUS (XUMUYECKUHN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYa, BaJICHTHOCTb,
JNEKTPOOTPUIIATENIFHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, paguKan, HU30MEpus, U30MEpbl, TOMOJIOTMYECKUH psA, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOA U a30TCOJEPIKaAINE COETUHEHUSI, MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHUYECKUX
BemiectB A. M. byTiepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAllUe B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JESATENbHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKT€pPHbIC MPU3HAKU MOHATUMN, YCTaHABIUBATD
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUN COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHU4YECKUX COEIMHEHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMH) (hOpMYIT OPraHNYECKUX BELIECTB
Y YpaBHEHUN XMMHUYECKHX pEeaKlUi, U3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh NPUHAIJIEKHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKalllue€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoi Homenkinatype (IUPAC), a Taxxke
IOPUBONUTH TPUBHAJbHBIE HA3BAaHUS OTJEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMJIEH,
alleTUsIeH, STHJIEHIJMKONb, TJIHMLEPUH, (eHOod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsI KHUCIOTA, TIIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeniecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (QU3HUECKUEe U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENEH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyraaueH-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJI, STaHOJI, STUJICHTINKOIb, TTUIEPUH, (PEHOI, aleTalbJeTH1, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKLIHH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



C(OPMHUPOBAHHOCTE YMEHHUS XapaKTE€PHU30BaThb HCTOYHHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBIA Ta3, YroJyib), CIOCOOBI HMX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJYKTOB EPepadOTKH;

Cc(OPMHPOBAHHOCTE YMEHUH MPOBOJAUTH BBIUUCICHHUSI 10 XUMHUYECKUM YPAaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA MIIM IPOAYKTA PEAKLIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILECTB WA IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BIA/IETh CHCTEMOI 3HaHWI 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHU IIPM M3YYCHMM BEILECTB M XUMHYECKHX SIBJICHUHI
(HaOmoeHue, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI JUIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalLlUAX, CBSI3aHHbBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)KE ITPaBUiIa OOpAIEHUs C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIHUSMHU TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HarpeBaHUH, MOJYYECHUE ITUIICHA U U3Y4YEHHUE €ro
CBOWCTB, KAUECTBEHHbBIE PEAKLIUU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB ITpU HarpeBaHUH,
[[BETHBIE PEAKIIMU OCITKOB) B COOTBETCTBHUH C IPABMIIAMHU TEXHUKU 0€30MaCHOCTH IpH 00paIeHnn
C BEILIECTBAaMH U JIa0OpaTOpPHBIM 0O0OPYJOBaHHMEM, INPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCHEepUMeHTa B (opMe 3alucu YPaBHEHUH COOTBETCTBYIOIIMX peakuuil u (opMynupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LEISIX COXPAaHEHHS CBOErO 37I0POBbI U
OKpY’Karollel MpUPOJHOIN cpenbl, 0OCO3HaBaTh ONMACHOCTh BO3AECMCTBHS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEIHOIO BO3/AEHCTBHS Ha OpraHHU3M
4eJI0BEKa;

JUIsi 00y4arolUuXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbS: YMEHHE NPUMEHSTH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL CJIETIBIX U CIIa0OBUIAIIMX 00yUarOIIUXCsl: YMEHUE HCIIOb30BaTh Pelibe(hHO-TOUECUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaunMenoBaHue pa3aesioB H TeM udposeie
Ne i/l pasi Konrpoubusie Ilpakruyeckue (ipp )
NMPOrpaMMblI Beero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI OPraHUYECKOH XUMHH
. bubmuorexa [JOK
[TpenmMeT oprannyeckoit xumuu. Teopus )
- https://m.edsoo.ru
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. BvIIenosa bubmuorexa POIII
$ PYHIEP https://resh.edu.ru
Wroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
bubmuorexa [JOK
2.1 [IpenenpHbIE YIIEBOLOPOIBI — AJKAHBI 2 htips://m.eds00.ru
' ped T HOPOA Bu6nunotexa PO
https://resh.edu.ru
bu6mmoreka [IOK
29 HenpenenbHbIe yTIeBOJOPOIbI: AIKSHBI, 6 1 https://m.edso0.ru
' aJIKaJueHbI, aJTIKHHBI bubnuorexa POII
https://resh.edu.ru
bu6mmorexa [IOK
2.3 ApoMaTH4eCKue YIIIEBOIOPOIbI 2 https://m.edso0.1u
' P A HOPOA Bu6nuorexa POIII
https://resh.edu.ru
24 [TpupoHBIE KICTOUHUKH YTIICBOIOPOIOB U 3 1 bubarorexa [JOK

uX rnepepadoTka
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13

Pa3znen 3. Kuciopoacoaepsxamue oprannyeckue coeIuHeHust

bubmuoreka [JOK
31 Cruprs. deron 3 https://m.edso0.ru
Bubmmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
3.2 Aunpaerunsl. KapOOHOBBIC KHCITIOTHI. 7 https://m.edsoo0.ru
' CrnoxxHbIe 3UpBI bubnmorexa POIII
https://resh.edu.ru
bubmuorexa [JOK
33 ST 3 https://m.edsoo.ru
bubmuorexa POIII
https://resh.edu.ru
Wroro mo paszneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKue coeMHeHUus
bu6mmoreka [JOK
4.1 AwmuHbl. AMUHOKUACIIOTEIL. beiku 3 https: //m.edso0.ru
bubmmorexka POIII
https://resh.edu.ru
Hroro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
bubmuorexa [JOK
51 [Mnactmaccel. Kayayku. Bonokna 2 https://m.eds00.1u
Bbubmmorexa POIII

https://resh.edu.ru
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
(]
JJ;H Tema ypoka Beero Kourpoabnble IIpakTHyeckue i[:;:eﬂl/lﬂ :)lg[()l:ll;zil;fenbﬂue
padoThI padoThI pecypesI
1 IIpeamer oprann4eckor XUMuH, € 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoeHHs OpraHUYEeCKUX
2 coequHenunit A. M. bytieposa, eé 1
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o knaccuukanum
3 opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTuveckasi) U TPUBUAIbHBIC
Ha3BaHUS OPTaHUYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKHUU sl
5 MeraH u 3TaH — npocTenIre 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
; OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJTKEHOB
8 [TpakTuueckas padorta Ne 1. «Ilomyuenue 1 1
STUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 MeTmnoyranuen-1,3. [Tomyuenue 1
CUHTETHYECKOTO KaydyKa U Pe3UHBI
10 ATNKHUHBIL: COCTaB U 0COOEHHOCTH 1

CTpPOCHUA, TOMOJIOTHYECKHI pAan.




AneTuieH — MpocTenmii
IIPEICTaBUTEND aJIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peaxkuuu

12 ApeHnsbl: 0eH3011 1 TOIyoJ. TOKCHYHOCTD
apeHOB

13 I'eneTnueckas cBs3b YIi€BOJOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

14 MIPUPOHBIN a3 U NOMyTHBIE HEPTSIHBIC
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th ¥ MIPOAYKTHI €€ rmepepaboTKu

16 KontponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

18 MHOroaTOMHbI€ CIIUPTHI: TUIIEHTITUKOIb
U TJIMLEPUH
@DEHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢u3nyecKkrue 1 XUMHUYECKHE CBONCTBA,
IpUMEHEHHE

20 Anbnerunsl: GopMaNbIeTUa U
aneTanpaerul. AeToH

21 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI

29 [TpakTruyeckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBD)




23

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCJIOT

24

25

MpbLa KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. ' MAPOIIN3 CIIOKHBIX
a¢upoB

26

27

JXKupsl: ruaponu3, NpuMeHeHHUE,
OuoJIOTNYecKast POJIb KHUPOB
VYTneBobl: COCTaB, KJIACCH(UKAIHSL.

Baxkueiimume npencTaBuTeNn: IIII0K03a,
bpykTo3a, caxaposa

28

29

Kpaxmai u nemirono3a Kak npupoHbie
MIOJINMEPBI

KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaiine opraHuuecKue
COEIMHEHUS»

30

31

AMWHBI: METHJIAMUH W aHUJINH

AMHWHOKHCIOTBI KaK aM(I)OTepHBIe
OpraHn4Y€CKUC COCAUHCHU A, UX
OHOJIOTHYECKOE 3HAUCHHE. IlenTuamer

32

33

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHNUS

OCHOBHbBIC IOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€IUHEHMI

34

OCHOBHBIE METOJIBI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COSIMHEHUH.
[Tmactmaccel, kKaydyyku, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 34



YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Pymsutuc I'.E. Xumus. Oprannueckas xumus 10 kaacc: yueOHUK 17151 00111e00pa3oBaTeIbHBIX
yupexaenuii: 6a3ossiii yposens / I'.E. Pymsutuc, ®.I'. ®enpaman — 14-e uzganne — M.
[Ipoceemenue, 2022. — 192 c.
METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
1. H.H. I'apa. MeToanueckoe nocodue k yueoOHukam xumun aBtopoB I'.E. Pym3utuc, ©.I.
@®enpaman s 10-11 kiaccoB 0611e00pa3oBaTENbHBIX YUpekIeHUH (0a30BbIi YPOBEHB).
2. Ps60B M.A. COopHuK 3a1ay, ynpaxHeHuil u tectoB no xumuu: 10 knacc k yueOHuky I'.E.
Pynzutuca, ©.I'. ®enpamana «Xumus: 11 kiace» - M.: U3gatenbctBo «Ox3amen», 2015r.
3. Pagenxuit A.M. Xumus. {unaktudeckuii marepuain. 10-11 knaccel. [Tocobue nns yuureneit
obmieoOpasosar. yupexacauii — M.: [Ipocsemenue, 2014 r.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbhI CETU UHTEPHET
http://www.chemnet.ru I'azeta «Xumus» u cailt 11t yuurens «f uay Ha ypoKk XUMHK»
http://him. 1september.ru Equnas komnexus L{OP: [IpenmerHast Kommekius « XUMHs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbBIC SIKCTIEPUMEHTBI: XHUMHUSL.
Konnexnust Poccuiickoro o0rieo0pa3oBaTeasHOTo moprasia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. Anuk6epoBoit






