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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanust pazpaboTaHa Ha OCHOBE
®denepanbHOro 3aKk0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (emepalibHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenmmu npemnopaBanusi yaeOHOTO Tpeamera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparnu, peaan3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepanun Ha nepuoy 10 2025 rona» (Pacnopsikenue I[paBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICTICHUIO 00IIEeH CTpaTeTnu
o0y4eHHsl, BOCTIUTAaHUS M Pa3BUTHUS OOYJArOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUsD»
g 10-11 kiaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KOHLENTyanbHbIe nosioxxenns ®I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIEJIeH, CoepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIy)KHUT
3aBEpIIAIONINM ATAllOM pPEaTH3aldi Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITFOYEBBIX
[EHHOCTEH, MPUCYIINX [IETOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHuUsl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS U O0IIEH KyJIbTyphl YeloBeKa, a
TaK)Ke 9KOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpejie.
Peamuszyercs xumuueckoe oOpa3oBaHuME OOydYaOIIMXCS HA YPOBHE CpeIHEro oOIIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOCHHE KOTOPOTOo
oTpeJieNieHbl B MpOrpaMMe MO XUMHHU € YYETOM crenupuKd HayKu XUMHUH, €€ 3HAYeHUS B
MO3HAHUU MPHUPOJBI U B MaTepUalbHON >KU3HMU OOIECTBA, a TaKKe C y4ETOM OOIIMX Lieiel u
MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME€ CHCTEMBbI CpeJHero ooOuiero
obOpazoBanus B Poccuiickoii deaepanum.

XUMUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIPaeT 0COOYIO0 POJib B COBPEMEHHOM
LUMBUIIU3ALMU, B CO3JaHUM HOBOHM 0a3bl MarepuaibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHUpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIJaHUE LIEJIOCTHOTO MPEACTAaBICHUS
00 OKpy>KaroleM MUpe Kak O €IMHCTBE IPUPO/IbI U YeIOBeKa, KOTOpoe GopMUpyeTcs B XUMHUH Ha
OCHOBE IMOHMMAHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MHpA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3auMOAEUCTBYSI C IPYTUMH €CTECTBEHHBIMU HayKaMU, XMMUS CTaja HEOTheMIIEMON
4acTbI0 MUPOBOHM KyIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIICUIHOTO TPyAa U KU3HH Ka)J0TO
yiieHa oOmectBa. CoBpeMeHHass XMMHUS KaK HayKa Co3uJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha pelleHHe TIJI00albHBIX MpoOJieM YCTONYMBOIO pa3BUTHS
YeJI0BEUECTBA — ChIPhEBOM, SHEPIreTUUECKOM, MUIIEBOM, IKOJOTHUECKOM O€30ITaCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBMM ¢ OOmIMMM LETSIMM M NPUHLMIAMM CpelHero oOmero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocraBisirolmMHA  peaMeTa «XUMUsD» SBISAIOTC 0a3oBble Kypchl — «OpraHuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HaHUH U3 001IeH XUMHIH) U OpraHMYECKON XUMUU. POPMHUPOBAHHE TAHHOM CHCTEMBI 3HAHUH MTPH
U3Y4YEHUHU IpeaMeTa 00ecredyMBacT BOZMOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpa3us BELLECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHPOBAHA B TPOTPAMME TI0 XHMHH Ha OCHOBE CHCTEMHOIO IMOJX0J]Ia K M3YYCHHIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKOM TEOPUH CTPOEHUSI OPraHMYEeCKHX COEIMHEHUi, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH AKTUBHBIX COCIMHEHHH. B Kypce OpraHM4ecKkol XWMHUM MOJTY4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YrJIOM 3peHHs B TpeaMeTe «XuMHus» 0a30BOTO YPOBHS PaccMaTpUBACTCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeOpraHuyeckasi XuMus» 00ydaroIUMCcs MPeIOoCTaBIISAETCS BO3MOXKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIUX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKH M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUN XUMHUH, TIOMOTAa0T BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coaepxaHue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb MPUPOIHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX TEXHOJIOTMI U MaTepUaJIoB.

B nutane perienus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COITMAIN3AIINN O0YJYarOIINXCS IPUHSATHIC
MporpaMMoON MO XUMHH MNOAXOAbl K ONPEIEICHUIO COJEPKAHUS U TOCTPOEHUS IpeaMeTa
penycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCAIBbHBIX Y4eOHBIX ACWCTBHIA, MMEIOIIUX 0a30BOe
3HAUEHUE ISl PA3IMYHBIX BHJIOB JEATEIHHOCTH: pPEIICHHUS MpoOleM, MOWCKa, aHalIu3a Hu



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npemnoaaBaHusi XMMUHU KaK Ha YpOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs, TaK U
Ha YpOBHE CpeaHero o0miero o0pa3oBaHusi, IpU OTPEICICHUHN COAEPIKATEIBHON XapaKTePUCTUKU
Hesnel M3y4eHUs TpeaMeTa HaNpaBICHHWEM IEPBOCTENICHHOW 3HAYMMOCTH TPAaIUIIOHHO
npu3Haércss (OPMUPOBAHME OCHOB XHMHUYECKOW HAayKH Kak oOO0JaCTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUIECKOH AATEIHHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. C METOIMYECKON TOYKHM 3pPEHUSI TAKOW IMMOAXOJ] K ONPEACICHUIO LeJed HM3yd4eHUs
MpeaMeTa SBISIETCS BIIOJIHE ONPaBJIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(yHAMEHTAJIbHBIE 3aKOHBI M TEOPUHM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHMEM XHUMHUYECKOTO DJKCIEPUMEHTa, COOJI0IECHHEeM TIpaBmWiI 0OE30TacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMHH YTOUYHEHA ¥ CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU B
cucteMe cpeaHero oomero oopasopanus. CeroaHs B MPETNOIaBaHUA XUMHUH B OOJIBIIICH CTETICHU
oTaéTcs MPeaNoUTEeHUE MPAKTUYECKON KOMIIOHEHTE COJIepyKaHusi 00yueHusl, OPUEHTUPOBAHHOM
Ha TMOJATOTOBKY BBIMYCKHUKA 00II€00pa3oBaTeIbHON OpraHU3aliy, BIAJCIONIEr0 He HabOpOM
3HaHMH, a (PYHKIMOHAIBHONW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M yMEHHUSMU aKTUBHOTO
MOJIy4eHUs] 3HAHUN U IPUMEHEHUS UX B PEeajbHOM )KU3HU 7Sl pelICHHsI MPAKTUYECKUX 3a/1au.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHUS» JOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIM U 3a7a4u, KakK:

ajanranus 00y4aroImuxcs K yCIOBUSM IUHAMUYHO Pa3BUBAIOIETOCS MUPa, GOPMUPOBAHKE
MHTEJUIEKTYaJTbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbBHOMY TMPUHSATUIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHIIHI),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoliemM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JEeSITEeNFHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMUH, a TAKKe IS OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX HUHTEPECOB, HHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTSAMU, UCTIONB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICPIKAHMS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOJI0JATEILHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCITUTaHHE Y 00YJArOIIHUXCS YOKAEHHOCTH B TYMAHHCTUYECKOM HANIPABICHHOCTH XUMHUH,
e€ BaKHOW pONHM B PEHICHWU TJIO0ATBHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IMOMOJIHCHUS DSHEPIrCTUYCCKHUX PCCYPCOB M COXpPAHCHUA IMPHUPOAHOIO0 pPaBHOBECHUA, OCO3HAHUA
HEOOX0JMMOCTH OEPEIKHOTO OTHOIICHUS K IPUPOJIE M CBOEMY 3/I0POBBIO, a TAKIKE TPUOOPETCHUS
OIIbITa UCIIOJIB30BAHUA TTOJTYYCHHBIX 3HAHUU I IPUHATUSA T'PaMOTHBIX peI_HCHI/If/'I B CUTyallusiX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMUA.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeI[MeTHOfI oOnactu «ECTCCTBGHHO-Hay‘IHI:Ie MpEeaAMETBID.

OOliee YMCIIO 9acoB, OTBEAEHHBIX ISl U3YyUCHUS XUMHUH, Ha 0a30BOM YpPOBHE CpPEIHETO
obiero odpasoBanus, coctaBisier 68 dacoB: B 10 kiacce — 68 wacoB(2 waca B Henemno), B 11
kiacce — 68 acoB (2 yaca B HeZEIiO).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHMueckux coequHenunit A. M. byrneposa,
e€ OCHOBHBIE MOJIOKEHUA. CTpyKTypHble (OPMYJBI OpPraHUYECKUX BellecTB. ['omoJorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenue o knaccu(uKaluy OpraHMuecKrx BeulecTB. HoMeHkIaTypa opraHu4eckux
coelMHEeHUH (cucTeMaTudeckas) ¥ TPUBHAJIbHbIE Ha3BaHUS BAKHEHIINX IpeCTaBUTENEH KIIacCOB
OpraHMYECKUX BEIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKUX BEIECTB, HaONIOJIeHWEe U ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPEICTaBUTENN AJIKAHOB: (U3NYECKUE U XUMUYECKHUE CBOWCTBA (PeaKuy 3aMeLICHHUS U TOPEHHUS),
HAax0’KJICHHE B IIPUPOJIE, IOJIyYCHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTABUTENN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpOBaHUS, TaIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CiocoOsl nepepaboTku HeTH: eperoHka, KpeKUHT (TEPMHUUECKUH,
KataguTuueckui), mnuponus. [lpoaykrel mepepaboTku HedTH, UX MpPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuekiuun «Hedpte» u «Yroabsy, MoJgenupoBaHue
MOJIEKYJ YIJI€BOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIIUN).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (PEaKIHMW C AKTUBHBIMH METAJUIAMH, TaJOT€HOBOJIOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (u3NYecKkue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMU METANIAMH, KAYeCTBEHHAs peaKIis Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@DeHOoI: CTPOEHUE MOJIEKYIIbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA. TOKCMYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunbpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XAMUYECKHE CBOWCTBAa (pEakIMU OKHCICHHUS W BOCCTAHOBJICHHS, KadeCTBEHHBIC DPEAKIINH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOcHHUE, PU3NIECKHe M XUMHUECKIE CBOMCTBA (CBOWMCTBA, OOIIHE TS KJIacca KHCIIOT, PEeaKIis
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJCTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MblTa Kak COJIM BBICIIUX KaPOOHOBBIX KHCIIOT, X
MOIOIIlEE IEHCTBHUE.

CrnosxHble 3GUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX F(PUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (U3NYEeCKHe U XUMHUYECKUE
cBoiicTBa (B3aumoeiicTBue ¢ ruapokcuaoM Meau(ll), okucienne aMMuayHbIM pacTBOPOM OKCHJIA
cepedpa(l), BoccraHoBiIeHHE, OpOKEHHUE TJIIOKO3bI), HAXOXKJIECHHWE B MPUPOJEC, MPUMEHEHUE,
o6uonorudeckas poiib. Dotocunres. PpykTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNE U OMHCAHHME JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KayeCTBEHHbBIC
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepeopa(l) u ruapokcumaom meau(ll), B3aumoaeicTBrue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOThI: CBOMCTBA PacTBOPA YKCYCHON KHUCIIOTHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIECTBA WIIH MPOAYKTa PEaKIMH 10 U3BECTHBIM Macce, 00hEMY, KOTMYECTBY OJJTHOTO
W3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKHUCIOTHI Kak aM(OTEpHBIE OpraHu4ecKue coenuHeHusl. Du3nuecKkue U XUMHUYeCKHe
CBOMCTBAa aMUHOKHCIOT (Ha TpuMepe IHIKHA). buonormvyeckoe 3HAYEHHE AMHHOKHCIOT.
[TenTuaer.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl U3YyYEHHUsl BEIIECTB M WX IPEBpALICHUIl: HAONIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aluu, CPEIHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3LamMu IpUpOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, KayqyyKoB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3NUEeCKHe BETMUMHBI U UHUIIBI UX
M3MEpEeHUsl.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIKH, YTIIIeBOAbI, JKUPHI, PEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOIYPOBHU. ATOMHBbIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrpeieneHus JICKTPOHOB M0 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos JI. .
MenpneneeBa. CBs3b NEepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
sanemeHToB JI. . MeHnneneeBa ¢ COBPEMEHHOM TEOPHEN CTpPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKas CBsI3b. BuUIbl XMMHUYECKOW CBS3M (KOBaJEHTHas
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTENEeHb OKUCIEHN. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTie o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 101
BEILECTBA B PaCTBOPE.

Knaccugukamnus Heopranudeckux coeanHeHnit. HomeHkiatypa HeopraHn4ecKux BEIIeCTB.
I'enernueckas cBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMYHBIM KJlaccaM.

Xumunueckas peaxkuus. Kiaccupukanus XUMUYECKUX pPEaKIUl B HEOPraHUYEeCKON u
OpraHMYecKON XMMHUU. 3aKOH COXPaHEHMsI MACChl BEILECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMHUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecHe. DakTOpbl, BIUSIOIIME HA COCTOSHHE XMMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeOYHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIepUMEHTANIbHBIE METOJAbl M3y4YeHHUsS BEIIECTB W UX IMPEBpaIlCHUN: JEeMOHCTPALUs
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpUCTAINIMYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHue JEMOHCTPALMOHHBIX U
1ab0paTOpPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIIPENIETICHUE CPEllbl PAaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUN
WOHHOTO OOMEHa), MpOBEJACHUE MPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKHX PEAKLUNA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hewmerannsl. [lonoxenue HemeramioB B [lepuoanyueckoii cucteMe XUMUYECKUX AJIIEMEHTOB
J. 1. MenneneeBa u 0coOEHHOCTH CTpOEHHUs aTOMOB. Pu3nyecKkue CBONCTBA HEMETAJUIOB.
AmtoTponsi HEMETa/uIoB (Ha IpUMEpPe KUCIopoa, cepsl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN P HATPSHKEHUN
METaJIJIOB.

XUMUYECKHE CBONCTBA BaXHEHIIMX METANJIOB (HATPHM, Kaluii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O011re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHre MeTalioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX MPEBPALICHUI: H3ydEHHE
KOJUTEKIINH «MeTallbl U CIIJIaBbl», 00pa3lloB HEMETAIIOB, PEIlIEHUE YKCIIEPUMEHTATBHBIX 3a/1a4,
HaOJI0/IEHUEe W OIHUCAHME JIEMOHCTPAIMOHHBIX M J1TaOOPaTOPHBIX OIBITOB (B3aWMOJIEiCTBHE



TUAPOKCHUIA AIIOMUHUSA C paCTBOPaMH KUCJIOT M LIEJIOYEH, KAUECTBEHHbIE PEAKLUA HAa KaTUOHBI
METaJIOB).

Pacuérnble 3amaum.

Pacuérsl Macchl BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
W 00bEMY OJTHOTO M3 YYaCTBYIOIINX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYeCTBa
BEILECTBA) MIPOJIYKTOB PEaKLUH, €CJIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 006ecriedueHnH HKOJIOTHYECKOM, SHEPTETUUECKOM U MUIEeBOM 0€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHATHE O HayYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUECKUX PEAKIUH.

[IpencraBienust 00 OOIMMX HAYYHBIX IPUHIIAIIAX TIPOMBIIIIICHHOTO IMOJTYYEHUS BAKHEHUIITHX
BEILIECTB.

UYenoBek B MHpE BEIIECTB W MAaTEpPHANOB: BAXKHEHMIIME CTPOUTEIBHBIE MaTEpHAIIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMAaTepHaJlbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI00pEHUSI.

XWMHUS WU 3/I0POBbE 4YEJIOBEKA: IMPAaBWIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacHOTO UCTIOIB30BaHUS MPENapaToB OBITOBOM XMMHH B MOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH OOIIel M HEOpPraHM4YeCKOW XUMHUU B
11 kyacce oCyIIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, SBIISIIOIIUXCA CUCTEMHBIMU JUISI OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHBIN (PaKT, TUNOTE3a, 3aKOH, TEOPpHs, AaHATIU3,
CUHTE3, KIacCU(pUKalus, MEePUOJUYHOCTb, HAOIIOEHUE, HKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHUE, SIBJICHUE.

®u3nka: Marepus, SHEpPrus, macca, aTOM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaMoaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl ypOBEHb, BEIIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCcTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpasbl, FOpHBIE OPO/IbL, MTOJIE3HBIE CKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHONorus: XMMUYECKas MPOMBIIIIEHHOCTb, METAJLUTYprusi, IPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuajiosn, CEIIbCKOXO03MCTBEHHOE IIpoOn3BOJACTBO, nuuieBas IMPOMBINIIICHHOCTD,
@apMaHeBTHqCCKaH IMPOMBIINJICHHOCTD, IMPONU3BOACTBO KOCMECTHYCCKHUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAs MMPOMBIIIJIICHHOCTD,

HAaHOTCXHOJIOI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meTroanueckoii OCHOBOM Ui pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS NpeAMETa « XMMUS» Ha YPOBHE CPETHEr0 00111ero 00pa30BaHus BbIJIEIICHBI
CJIEYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYIIMMHU IIEJOCTHOM CHCTEME XUMHYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YAbTAThI OCBOEHUS IpeIMeTa « X UMUS» TOCTUTAKOTCS B €IMHCTBE yUEOHOM
U BOCIUTATEIbHON AEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUYECKHMMHM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U HJEAJAMHU POCCUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOpPMaMH M IPAaBUJIAMU IOBEJICHMS, CHOCOOCTBYIOIIMMHU IIpolieccam
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU 00YYaIOLINXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMU» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIHOCTU 00yUarOIUXCs 110 PeaTn3aluy NPUHATHIX
B 00I11€CTBE LIEHHOCTEH, B TOM YHUCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMsI 00Y4arOUIMMHCA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaK€HUS K
3aKOHY U NPaBONOPAIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATEIILHOCTHU MPH CO3/1aHUU YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 33/1ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYrux
IIPU aHAJIM3€ PA3IMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAy4HOMY HAacJEIUI0 OTEYECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTATIBHBIX TOUCKOB, IOCTOSIHHOTO TPy/a YUEHBIX U IPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHHUS,

CIIOCOOHOCTH OIEHUBAThH CHUTYAIlHH, CBSI3aHHBIC C XUMHUYSCKUMU SBJICHUSMU, U IPUHAMATH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX TIOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 310poBOTO M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MPaBWJI OE30MAaCHOTO OOpallleHus: C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUH W HENPHUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOIICHUS ATKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BocnuTaHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  YYeOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAHOBKM Ha aKTUBHOE YyYacTHEe B pPEIICHWH MPAKTHYSCKUX 3a7ad  COIUAIBHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHHUS K TPYY, JIOASIM TPYyJa U pe3ysibTaTaM TPYIOBOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOODY MHIAUBUAYAIbHON TPAeKTOPUH 00pa3oBaHusl, Oy mymieit
npodeccuu U pean3aluyi cOOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU HMCIIOIH30BAaHUS TOCTHKEHUN XUMUU JUIsl PEIICHUs BOIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBHUI, MPUHOCSIIMX BpEJ OKPYXKarollel HMpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIpPUHUMAEMBIX
JICUCTBUN U NPENOTBPAIAThH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYIbTYpBI, OIBITA
JEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHOU MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOTIOTUH XeMO(POoOHH;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMOHATBFHOTO HAYYHOT'O MBIIIICHHS, CO3/JaHUU LIEIIOCTHOTO MPEACTABICHUS 00 OKpYXKaroIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecrieYyeHnn YCIIOBUI yCHEIHOTO TPYyJAa U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KaXKJOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUS SBICHHUIM OKPYKaOLIEro MUpa M MPOUCXOISIIUX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B PEAIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

HMHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IudHbIX cepax mpodeccHoHaTbHON NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuMHUS» Ha YPOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexXTpeIMeTHBIC) OOIIeHAayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHbIH (DAKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, DIKCIIEPUMEHT U JAPYTHe);

YHUBEPCAIbHBIC yaeOHbIe JIeHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHHUKaTHBHBIC,
peryinatuBHble), obecreuynBaroniye QopMupoBaHHEe (QYHKIMOHATBHOW T'PaMOTHOCTH H
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ICWCTBHUS B IO3HABATEIHHOU U
COITMATbHOM MTPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
MO03HABATEIHHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBiajeHHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYNTUPOBATh W aKTyadU3UpOBaTh NPOOIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPEJIeNATh LEJN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTAaHABIMBATH WX B3aHMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIIUBATh IPHUYNHHO-CJICJICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHBHBIC, JICTYKTUBHBIC, TI0 AaHAJIOTHH ), BEISBIISTH
3aKOHOMEPHOCTH W TIPOTHUBOPEUYHS B PACCMATPUBACMBIX SIBICHUSIX, (POPMYITHPOBATH BHIBOJIBI U
3aKJIFOUEHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIb3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBBIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33/1a4, TPUMEHAITH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS JJIsT
BBISIBJICHHS XapPAKTEPHBIX MPU3HAKOB U3y4acMbIX BEIIECTB U XUMHUYECKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTMPOBaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOMI0JaTh 32 XOJIOM IPOIECcCca, CAMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW WCCIECIOBATEIHCKOM W TPOEKTHOW JAESITEIBHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBATh HH(GOPMALIUIO PA3IMYHBIX BUJIOB U ()OPM MpEACTaBICHUS, KpUTHUECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEPOTHUBOPEUNBOCTH;

¢dbopMynupoBaTh 3ampochl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU IOUCKE U OTOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hOpPMY MpencTaBieHHs] HHPOpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATH CBOU TMPEAJIOKEHUS OTHOCHTEIHHO BBIMIOJHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOW padOThl IO HCCIEJOBAaHUIO CBOMCTB M3Y4aeMbIX BEILECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYIIECTBIISATH CBOIO IO3HABATEIBHYIO AEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3HEeKTUBHBIN CIIOCOO MX PEIICHUS C YIETOM MOJTYYECHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLIEHKHU.

MHNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckass XUMUS OTPaXKaroT:

c(hopMUPOBAHHOCTh MPECTABICHUN O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHHWH SIBJICHUU TPUPOJBI, B (DOPMHPOBAHWH MBINUICHUS W
KYJIBTYPBl JIMYHOCTH, ©€ (DYHKIIMOHAIHLHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIS pelIeHUs
MPAKTUYECKUX 3a/ad M HSKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0pPOBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTromMa, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMMYECKasi CBsI3b, CTPYKTypHass Qopmyna (pa3BépHyras u
COKpaléHHas), MOJIb, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEpKalIUe COCTUHEHHS, MOHOMED, MOJKUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUYECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIe)Kalllue B OCHOBE MOHUMAaHUSA
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUM BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHbIE MPU3HAKU MOHATUH, YCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIBE30BATh COOTBETCTBYIOIINE OHITHS [IPH OMTUCAHUH COCTaBa, CTPOCHUS U
MpeBpAIEHUI OPraHUYECKUX COCTUHEHU;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaAIEHHON) (pOpMyNl OpraHMUECKUX BEIECTB
U YpaBHEHUU XMMUYECKHX pEaKlWi, U3rOTaBIUBATh MOJEIU MOJIEKYJ] OpraHMYECKUX BEIIECTB
JUISL WJUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAATIEKHOCTh U3YYCHHBIX OPTaHUYECKUX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(YrneBomopopl, KUCIOPOJ M a30TCOAEpIKAIlhe COEAUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHusA o cuctemarnueckoil HomeHkiarype (IUPAC), a taxxke



MIPUBOJIUTh TPUBUAIBHBIC HA3BAHUS OTACIHHBIX OPraHUYECKHX BEIISCTB (ITHIICH, MPOTIHIICH,
alleTUICH, STHJICHIJHMKOJb, TIHLUEpUH, (eHod, (GopmanbAeru, areraibIeru, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJEMHOBAsi KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIOK03a, (PyKTO3a,
KpaxmaJi, eJUII0J103a, TJIULHH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYCCKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMCHHSI TPHMCHSATH IOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYCeCKHX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAaHEHHS MAaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUECKHE W
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTtaH, JTaH, ATWIEH, MNPONWIEH, aleTwieH, Oyraauen-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, STaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (EHOJ, aleTaNbIeTH1, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj03a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH yYPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYECKUX DPEAKIHHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO  CHIPHS
(HeTb, MPUPOMHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepabOTKU U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCIICHUS [0 XHMHUYECKAM YpaBHEHUSIM
(Maccel, 00bEMa, KOTMYECTBA MICXOTHOTO BEIIECTBA HITH MTPOIYKTA PEaKIIMH M0 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIINH);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU MpPH M3YYEHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmrosieHne, W3MEpEHHe, OKCICPUMEHT, MOJICITUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HAarpeBaHUH, MOJYYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KaYECTBEHHBIE PEAKIIH OPraHUUECKUX BEIIECTB, IeHATYypalus OEJIKOB MPU HarPEeBaHUH,
L[BETHBIE PeaKIIMK OETTKOB) B COOTBETCTBHUHU C IIPABUIIAMH TEXHUKU 0€30M1aCHOCTHU MPHU 0OpaIieHnn
C BeIIeCTBAaMHU U Ja0OPATOpPHBIM 00OPYAOBAHHMEM, MPEACTABIATH PE3YAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHUU COOTBETCTBYIOIIUX peakuuid U (HopMynupoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3Yy/IbTAaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

C(OPMHPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOH MAEATEILHOCTH B ILEJISX COXPAHEHUS CBOETO 3/I0POBbI U
OKpY’Kalolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPTraHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIeCTB, MOHMMas cMbica mokaszarens [I/IK, mosicHaTs Ha
MpuUMepax CrocoObl YMEHBIICHHsI M TIPEJOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha OpraHU3M
Yel0BeKa;



JIIs 06yqaloumxca C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX MCTOJAaX IMMO3HAHW BCIICCTB U XUMHUUYCCKUX SIBJIGHI/II;'I;

JUISL CIIENIBIX U CIIA00BUISIIUX O0YJAIONIUXCS: YMEHHE UCIIOIb30BATh PENbePHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiinst st 3anvicu xumudeckux Gopmyi.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0I1as 1 HeopraHu4ecKast XUMHs OTPaKaroT:

c(hOPMHUPOBAHHOCTH IPEJICTABJIICHUN: O XHMHYECKOM COCTABIISIONICH €CTECTBCHHO -HAYYHOU
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHWH SIBJICHUHA TPHUPOJIBI, B (GOPMUPOBAHUHN MBIIUICHHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW MJid pelieHus
MPaKTUYECKUX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIATAIONINE
MOHATHS (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, MeETaJuIMuecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECCKAS NUCCONUANNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKON PEeaKINy, XHMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS AIEKTPOTUTHIECKOM
qycconranuy, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIlCHUsS SHEPIUU MPU XUMHUYECKHX pEeaKlusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUs, JIEKAIMEe B OCHOBE IMMOHUMAaHUS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOrMYecKue CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U O€30MacHOM HCIOJIb30BAHUM Ba)KHEHIIMX HEOPraHWYECKHX BEIIECTB B
OBITY U IPAKTHYECKOMN AEATEIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEepHbIC MPU3HAKHU MMOHSATHH, YCTaHABINBAThH
MX B3aMMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHATUS MPU ONHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JIi COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMHUYECKHUX pEaKUUd, CHUCTEeMAaTUYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKHUX BEHICCTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHash M3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHH ONpEAETATh BaJICHTHOCTh U CTETIEHb OKUCICHUS] XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOAHAS) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKONW PEHIETKH KOHKPETHOTO
BeIeCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METAIJIMYECKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyNIe cCoeTnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBaHUS, KHUCIOTHI, aMQOTEPHBIE TUAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;



cOPMHPOBAHHOCTh ~YMEHUH  XapaKTepuU30BaTh JJCKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHYECKHX ODJIEMEHTOB M HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (ONMMCHIBATH) OOIIIE XUMUIECKHE CBOWCTBA
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYLIECTBOBAHUE I'€HETUYECKOMN
CBSA3M MEXKJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHMIO CTENEeHEH OKUCIEHUS 3JIEMEHTOB, 0OPaTHUMOCTH peaKkli, Y4aCcTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT A0 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEHICHHs XMMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3aeiicTBus (mpuniuin Jle [laTensbe);

chOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUYECKHUE MTPOLIECCHI, JIeKaII1e B OCHOBE
MIPOMBIIIJIEHHOTO TOJIY4Y€HHUS CEpHOM KHUCIOTHI, aMMHaka, a Takke CHOpMHUPOBAHHOCTh
MpeacTaBieHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOoOiIeMax XUMHYECKOIrO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C HCIOJb30BAHUEM TOHSATHS
«MaccoBasi 0N BEIECTBA B PacTBOpe», OObEMHBIX OTHOUICHUI Ta30B NpPU XUMHYECKUX
peaxusix, Macchl BelecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UITU
00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEUIECTB, TEIIOBOro 3 deKTa peakuu Ha OCHOBE
3aKOHOB COXPAaHEHHUSI MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh YMEHUN COONIIOATH MpaBUia MOJB30BAHUS XUMHUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBHiia 0OpaIlleHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJIHATH XUMHYECKUN JKCIEPUMEHT
(paznmokeHHe TMEpoKCcHIa BOAOPOJa B MPHUCYTCTBUU KaTaiau3aTopa, OIpeAesicHHE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-aHUOHbI, HA KaTUOH aMMOHMS, pEIIeHHE HKCIEPUMEHTAIbHbBIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyJINPOBATEH BBIBO/IbI HA OCHOBE ATHUX PE3yJIbTaTOB,;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MaCCOBOM KOMMYHMKALIUU, IHTEpHET U IPpyrux);

chOpPMHUPOBAHHOCTh YMEHHI COONOATh IMpaBWJIa DKOJOTHYECKH IIEIecO00pa3HOro
IIOBCICHUA B 6BITy u pr2[0BOI>i ACATCIIbHOCTH B MECIAX COXpPAaHCHHA CBOCTrO 3J0pPOBbA U
OKpYKAroIlel MPUPOJIHON Cpelbl, 0CO3HABAaTh OMACHOCTh BO3JCHCTBHS Ha KHBBIE OPTaHH3MbI
omnpeeNEHHBIX BEIIECTB, MOHMUMAas cMbica nokasarens [1JIK, mosicuaTes Ha mpuMepax crocoObl
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOTO BO3[[€I\/JICTBI/I$I Ha OpraHu3M 4€JI0OBCKaA,

JIIsA O6y‘-IaIOHH/IXC$[ C OI'paHUYCHHBIMU BO3MOXHOCTAMU 3I0POBBA: YMCHHUC NPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAaHUsS BCIIECTB U XUMHUYCCKHUX ﬂBHCHI/If/i;

JUTSL CIIETIBIX U CIIA00BUISIINX OOYJAIONIUXCS: YMEHUE HCIIONB30BATh PEIbePHO-TOUCUHYIO
cucremy o0o3Hauenuii JI. bpaiins muis 3anucu XuMuueckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Teopus XUMHUYECKOTO CTPOCHHUS
Pasmen 1. |opranuueckux  coenuHenui.  Ilpupona 7 - 1
XUMHUYECKUX CBSI3EH.
Paznen 2. VYreBoa0po bt 18 1 1
Kucnopoacoaep:xaiiiue oprannyeckue
Pasien 3. P P P 25 1 2
COEIMHEHUS
A3oTcoepxalye OpraHnyecKue
Pasznen 4. Alepratt p 8 1 1
COeIMHEHUs
Pasznen 5. BricokoMoIeKyIsIpHBIE COSTMHECHUSI 10 1 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 5

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uupposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Paszmen 1. |BaXHewre XUMUYECKUE TIOHATHS M 3aKOHBI 8 1 -
Paznen 2. | Crpoenue BemecTa 7 1 -
Paznen 3. | Xumuueckue peakuuu 7 - 1
Paznen 4. | PactBopsl 7 - -
Pazgen 5. | DnekTpoxuMudeckre peakiuu 5 - -
Pasnen 6. | Meramisl 12 1 1
Pasnen 7. | Hemeramist 10 1 1
Pasnen 8. | Xumus u xu3Hb 12 1 4
OBIIEE KOJIMYECTBO YACOB I10 68 5 7

I[TPOTPAMME




IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoxka Homaninee Cpoxu npoBenenust | [Ipumeu
ypo 3a/1aHue Tomm oy aHue
Ka
1 |Teopussi XMMH4YeCKOro0 CTPOeHUsI opraHuvyeckux coenmHenmii. Ilpupona | § 1, ynp. 1-5, (c. | 05.09
XUMHMYECKHX CBs3ei. 74 7)
[Ipeamer opranudeckoit Xumun. Beoonuwiti uncmpyxmasic no Th.
2 |Teopust XAMUYECKOTO CTPOCHHUS OPTaHHIECKUX BEIISCTB. § 2, ynp. 1-6 07.09
3 |Ilpakmuueckasn paboma 1 «KadecTBeHHOE OIpEJICIICHAE YIIIEPOa, 83 12.09
BOJIOPO/JIa M XJIOPAa B OPraHUYECKUX BEIIECTBAX)
4 |CocTOosiHHE DJIEKTPOHOB B aTOME. §4, TecToBble 14.09
3aaHus
5  |DnexkTpoHHAas NpUpoa XUMUYECKUX CBA3EH B OPraHU4eCKUX COCTUHEHUSX. §5, ynp. 1-3 19.09
6 Knaccudukanus opraHMuecKux coeMHEHUN. §6, ynp. 5 21.09
7 |O6ob6marouit ypok 1no teme «Teopust XMMU4eCKOro CTPOSHUS 81-6 26.09
OpraHuyecKux coeauHeHui. [Ipupona XuMuyeckux cBA3eii» MOBTOPEHHE
8 |IlpenesbHbIe YrieBoaOPOabI (AJIKAHbI WM apaduHbl) 44 §7ymp. 5-6 28.09
DNEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.
9 |I'omosnoru u U30Mephl aJIKAaHOB. §8 TecroBeie 03.10

3aJaHus




10 |Meran — npocTelnii MpeACTaBUTEh AJTKAHOB. § 9 ynp. 6-9 05.10
11 |Pemenue pacueTHBIX 3a7a4 HA BBIBOJ (POPMYJIbI OPIraHUYECKOTO BEIIECTBA [0 |pELICHHE 3a71a4 10.10
MPOIYKTaM CTOPaHUSsI.
12 |HenpeneabHble yIriieBoAOPOIbI (AJTKEHbI, aJIKATUEHbI H AJIKHHBI). 74 8 10 rectoBbIC 12.10
HenpenenbHble yraeBoIOpOabl. AJKEHBI: CTPOSHHE MOJICKYJI, TOMOJIOTUS T [3aJIaHHSI
n30Mepusl.
13 |IlomydeHue, cBOMCTBA M IPUMEHEHHUE AJTKEHOB. § 11, ymp. 5-9 17.10
14 |IIpaxmuueckas padoma No2 «[lonydeHue 3TUIIEHA U OIIBITHI C HUM. OTYeT 19.10
15 |AnkagueHsl. §13, yop. 4-5 24.10
16 |AlETWICH U €ro TOMOJIOTH. § 14, ymp. 6-7 26.10
17 |Pemenue pacyeTHBIX 3a7a4 IO TEME. pemenue 3agaud | 07.11
18 |OGoOmatomuii ypok mo teme: «HemnpenenabHbie yrieBoA0pOAbI (aJTKEHBI, pemenue 3agaud | 09.11
QIIKaJIMCHBI U AJIKHHBI)».
19 |Apenbl (apoMaTHYeCKHE YII€BOAOPOAbI) 34 § 15, ynp. 1-4 14.11
beH3ou u ero romosory.
20 |CpoiicTBa O€H30J1a U €TI0 TOMOJIOTOB § 16, ymp. 2-4 16.11
21 |PemeHue pacyeTHBIX 3a7a4 [0 TEME. pelieHue 3a1a4y 21.11
22 |[IpupoaHble HCTOYHNKH YIJI€BOIOPOI0B U NepepadoTka yriaesoaopoaos |(§ 17, ynp. 1-4 23.11
4q
[TpupoHBIE HCTOYHHUKH YTIIEBOJOPOIOB.
23 |IlepepaboTka HEPTH. § 18, puc 27 28.11




24 |O606maromuil ypoK Mo Teme «YTJIeBOA0PObD» TECTOBBIC 30.11
3a/1aHus

25 |Konmponvnana paooma 1 1o temam «Teopus XMMHUYECKOTO CTPOCHUS 05.12
OPraHUYEeCKUX COCTUHEHUIN», «YTIEBOIOPOIBI».

26 |CrnupThl U (peHOIBI 64. §19, ynp. 3-5 07.12
OnHOATOMHEBIE MPENENbHBIE CITUPTHI.

27 |Ilomy4yeHue, XUMHUYECKHE CBOMCTBA U IPUMEHEHHE OTHOATOMHBIX §20, ymp. 5 12.12
MpeIeNTbHBIX CITUPTOB.

28 |MHOroaTOMHBIE CITHPTHI. § 21, TecroBbIe 14.12

3aaHus

29 |DeHOoBI 1 apOMaTHYECKHE CITHPTHI. §22, ymp. 7-9 19.12

30 |Pemenue pacdeTHBIX 3a7a4 110 TEME. penieHue 3a1aq 21.12

31 |O6Go6maromuii ypok mo teme «CrupThl U (PEHOTBDY penieHue 3a1aq 26.12

32 |Anbaerubl, KeTOHbI H KAapOOHOBbIE KHCJIOTHI 94. §23, ynp.7-9 28.12
KapOoHusbHble COeTMHEHMS — allbJICTH/Ibl U KETOHBI.

33 |CBoiicTBa U IPUMEHEHHUE AJIbJICTUIOB. IIpe3eHTalNs 09.01

34 |KapOoHOBBIC KUCIIOTHI. §25, ynp. 6,8 11.01

35 |Xumuueckue CBOMCTBA U MPUMEHEHHUE OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT.  (§26, ynp. 9 16.01

36 |(Ilpakmuueckas padoma 3 «IlonydeHue u CBOMCTBa KAPOOHOBBIX KHUCIOT» OTYET 18.01

37 |lIpakmuueckaa padboma 4 «PenieHne SKCIEPUMEHTANbHBIX 33124 Ha OTYET 23.01

PaClo3HaBaHUC OPTraHNYCCKUX BCUICCTB).




38 |HenpeoenvbHuvle KapOOHOBbIE KUCIOMDL. pemenue 3amaqd | 25.01

39 |Pemenue pacueTHBIX 3a7a4 MO TEME. pewenue 3agaud | 30.01

40 |OO6oO6maromuMii ypoK 1mo TeMe «AJIbJeTHU/IbI, KETOHBI U KapOOHOBBIE KUCIOTBD» |TECTOBBIC 01.02

3aIaHHs

41 |Caoxublie 3¢pupsbl. JKupsbl 44. §29, ymp. 5-6 06.02
CrnosxHble 3(upsbl.

42 | ’Kupsl. Moromue cpencTa. §30, Bonpocsl 08.02

43 |O6o06maromuii ypok mo Teme «Kuciaopoicoaepikanine opraHndecKkue perieHue 3aaaq 13.02
COCIIMHEHUS

44 |Konmponwvnaa paboma 2 to teme «Kucmopomaconepskamye opraHUYeCKHe 15.02
COEJIMHEHUS

45 | ¥Yraesoabl 64 §31, yop. 3-5 20.02
Vrinesonrl. [ roko3a.

46 |Omurocaxapuabl. Caxapo3a. §32, ynp 3 22.02

47 |Ilomucaxapunsl. Kpaxmai. §33, ymp. 3-6 27.02

48 |Llemmrono3a. §34, ymp. 8 29.02

49 |Ilpakmuueckan paboma 5 «PemeHue -HKCIEPUMEHTANIbHBIX 3a7a4 Ha [OTYET 05.03
MOJIyYE€HHUE U pACIIO3HABAHUE OPraHUYECKHUX BEIIECTB

50 |OO6obmaronuii ypok 1no remMe «YrieBoIbh) penieHue 3aaa4y 07.03

51 |A3oTocomep:kanme opraHuYecKHe coenHeHns 8 4. §36, ynp. 6-7 12.03
AMUHBL.

52 |AMHMHOKHCIIOTBHI. §37, ynp. 4 14.03




53 |benkwu. §38, ymp. 1, 7 19.03
94 | AzoTcoaepikaliue reTepouukinyeckue coequuenus. Ilupuoun. [uppon §39, ynp. 1 21.03
55 |HyknenHoBbIE KUCTOTHI. § 40, ymip. 4 02.04
56 | Xumus 1 30pOBbE YEITOBEKA. coctaBuTh 3cku3 | 04.04
1o TeMe
57 |O6o0bmarmui ypok mo TeMe «A30TCoAepKaIIIe OPraHHIeCKIE penieHue 3ana4y 09.04
COCIIMHEHUS
58 |Konmponsvnaa paboma 3 1o TemMaM «YTJIEBOIBD», « A30TCOIepKaIiue 11.04
OpraHUYeCKUe COCAUHEHHSDY
59 | Xumus nosmmepos 10y. §42, ymip. 5-6 16.04
CuHHTeTHYECKHE MOJIMMEPBL.
60 |Konnencannonusie nosumepsl. [IeHOTIACTHI. §43, ymp. 2 18.04
61 |HarypanpHbIil Kaydyk. §44, yop. 3 23.04
62 |CHHTETHYECKHE KaydyKH. §45, ynp. 3-4 25.04
63 |CHHTETHYCCKHE BOJIOKHA. §46, ytip. 4 30.04
64 |Ilpakmuueckas paboma 6 «Pacrio3HaBaHUE IIACTMACC U BOJIOKOHY. OTYeT 02.05
65 |Opranuyeckas XHUMHUs, YEIOBEK U MIPUPOJA. §47, zapanue 1-3 | 07.05
66 |OOoO6maroMii ypok 1o reMe «XUMHsI IOJTUMEPOB) MMOBTOPEHHE 14.05
MPONJEHHOTO
MaTtepuana
67 |Hmozosas konmponvhas paboma Ned 16.05




68 |Ananuz konmponwvHoii padomut 21.05
69 |3auem no Kypcy 23.05
11 KJIACC
Ne Tewma ypoxka Howm. /laTa nmpoBeneHus [ [puMeyanus
YPOK 3a/1aHHe
a [Tnan dakt
Tema 1. BaikHeiimme XuMu4yecKue MOHATHS U 3aKOHBI (8 4acoB)
1. | Xumuyeckuii snemeHT. M30TOMEL. §1,¢.6.8.2-3 05.09
[ToBTOpenue npoiiaeHHoro B 10 KiI. [ToaroToBUTHCS K KOHTP. pad.
2. | Bxoonas konmponvnas paooma Nl 07.09
KonTtponpras padota 3a kype 10 kmacca
3. | 3aKoH COXpaHEHMS MACChl M SHEPTHH B XUMHUH §2,c.9.No2-4 12.09
4. | Ilepnoanueckuii 3akoH. Pacnipenenenue §3,c.14-15,Ne 2-4 TecThl 14.09
JJIEKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX
MIEPHO/IOB.
5. | Pactipenenenue s1ekTpoHoB B aToMax Oonbmux | §4,c.22 Ne 1-5 19.09
MIePHOJIOB
6. | ITomoxenue B [ICXD Bomopoaa, TaHTAHOUIOB, §5 ¢.25, N4 21.09
AKTUHOMJIOB UCKYCCTBEHHO MOJTYYEHHBIX
3JIEMEHTOB
7. | BaleHTHOCTB ¥ BaJICHTHBIC BO3MOXHOCTH aTOMOB | 8§86 26.09




8. | [lepuonnyeckoe U3MEHEHHE BaJICHTHOCTH U C.31 28.09
paguycoB aTOMOB. Ne4-7
Tema 2. CTpoenue BemecTBa (7 4acoB)
9. | OcHoBHBIC BHIBI XUMUYECKOH CBsi3u VIOHHAS 1 §7,m0 ctp. 33 03.10
KOBaJICHTHAsI CBS3b
10| CocraBneHune 31eKTPOHHBIX (HOPMYII BEIIECTB C §7 c.33-34 05.10
KOBAJICHTHOW CBS3BIO
11{ Merannudeckas cBsi3b. BomopoHas cBs3b. §8,c 37Ne3 tecThl 10.10
12| TIpocTpaHCTBEHHOE CTPOCHHE MOJICKYIT §9,c.43 Ne5, TecThI 12.10
13| Crpoenune kpuctaiuoB. Kpucrammnyueckue §9,c. 48 Ne5 17.10
peIIeTKH.
14| IIpuunHbI MHOrOo0Opa3us BEUIECTB §11,c.51 Ne4-5 19.10
15| Konmponwvnaa paboma Ne2 no temam 24.10
«BakHe#me XUMHYECKUE TOHSTUS H 3aKOHBD»,
«CTpoeHue BemecTBa»
Tema 3. Xumudeckue peakuuu (7 yacoB)
16{ Knaccudukanus XuMHUIECKUX peaKIuit §12,c 58 No 1-3, 26.10
5-7
17) Knaccuduxanus XMMHYECKUX peaKIiii §12,c 58 Ne 4,, 07.11
8-10
18] CxopocTh XMMHUYECKHUX peaKIni §13,TecTsl 09.11




19] Ckopoctb xumuyeckux peakiuii. Kunernueckoe | §13,koHCrekT 14.11
ypaBHEHHE PEaKLUH.

20| Karamus §14,¢.70,Ne 4 Tecthl 16.11

21| Xumuueckoe paBHOBECHUE H CITIOCOOBI €ro §15,¢.73,Ne3,3amaun 21.11
CMEIICHHS

22| Ypox-0600meHnne mo teMe « XMMUYeCKHe 23.11
peaxmmm»

Tema 4. PacTtBopsbl (7 4acoB)
23| JlucniepcHbIE CHCTEMBI §16,c.78 Nel-3 28.11
24) Crioco0Obl BhIpaKeHHsI KOHIIEHTPAIUK pacTBopoB | 817 30.11
,c. 81 3an.1,2

25| Pemenue 3a7au Ha MPUTOTOBJIEHHE PAcTBOPA 05.12
OTIpeIeNIEHHON MOJISIPHOM KOHLIEHTpALUU

26| Ilpakmuueckasn paooma Nel T1puroToBiieHHE IToaroToBuTh OTYET 07.12
pacTBopa ¢ 33JaHHOI MOJISIPHOM KOHIIEHTpaluen

27| Dnekrponutudeckas nuccounanus. Bogopoausiii | §19¢ 88,Ne 2-7 12.12
MOKa3aTeb.

28| Peaknuu MOHHOTO OOMEHa §20,c. 92 No2-5 14.12




29| I'maposn3 OpraHuvYecKuX U HEOPraHMIECKUX §21,¢.97 Neb6-7 19.12

COCAVHEHUN

Tema «JiiekTpoxuMHuUeckune peakuun»(5 4acos)
30{ Xumuueckne UCTOYHUKU TOKa 21.12
31| Psin craHmapTHBIX JIEKTPOTHBIX MMOTCHITHAIIOB §23,c.107.Ne8-9 26.12
32| Koppo3ust METaJUIOB | €€ MPEeRyIPeKICHNE 824, c.112,Ne4-5 28.12
33| Dnekrposms §25, c. 118 Ne4,6. TlogroroButbes  (09.01
K KOHTp.paboTe

34| Ilposepounas paboma 10 pazueny 11.01

«TeopeTnyeckne OCHOBBI XUMUN»

Tema 6. Metajuibl. (12 yacoB)

35| OO0mas xapakTepruCTHKa METAJIIIOB §26,c. 123 Ne 6-7,Tectsl 16.01
36| O0630p METAIITMYECKUX JIEMEHTOB A-TPYIIII §27,c. 131 Ned-5,9 18.01
37| O6mumii 0630p METALITUISCKUX JIEMEHTOB b- §28,c.134 23.01

rpynm Neo3-4,tectsl
38| Mens §29,c. 137Ne4 25.01
39| [unk §30, c. 140,Ne4 30.01
40| TurtaH u xpoM §31,c 145,Ne2,3 01.02
41| XKene3o, HUKENb, IJIaTHHA §32,c.149Ne3-4, TecThl 06.02
42| CrnuiaBbl METaJIIOB §33,c.154Ne5-6 08.02




43| Oxcuapl ¥ THAPOKCUIBI METAIIIIOB §34,c.160Ne5,§35 npounrtats 13.02

44| Ilpakmuueckasa paboma Ne2 Penienue 15.02
DKCcIepUMEHTAIBHBIX 3314 10 TeMe «MeTauibly

45| Pemrenue 3amaq [ToarotoButhes k KOHTp. padore  (20.02

46| Konmponsnas paboma Ne3 1o Teme 22.02
«Mertamsn»

Tema 7. «Hemeranas» (10 yacos)

47| O030p HEMETAIIIOB §36,c.165Ne2 27.02

48| CpolicTBa 1 MpUMEHEHNE BaKHEHIIINX §37,c.172Ne4, TecTsl 29.02
HEMETAJIJIOB

49] CpoiicTBa U IPUMEHEHUE BAKHEHIITNX §37,c.172Ne6 05.03
HEMETaJIJIOB

50{ OOmast xapakTepucTHKa OKCHI0B HeMeTasioB U | §38,c.179Ne6 07.03
KHCIIOPOA0COIEPKALINX KUCTIOT

51| OxucnuTenbHbIE CBOMCTBA A30THOW U CEPHOM §39,c.183Ne4 12.03
KHCIIOT

52| CepHas KucCIIOTa ¥ a30THAsK KUCIOTHI. VX JlononHurensHas qureparypa 14.03
MIPUMEHEHHE.

53| BonmopoaHbie coeAMHEHNS HEMETAJIOB §40,c.186Ne3,3amaun 19.04

54| I'eneTnueckast CBsI3b HEOPraHUYECKUX U §41,c.189-B, Tecthl, nmaparpag 42 [21.03

OpraHU4YC€CKUX BCUICCTB




95| Ilpakxmuueckas padoma Ne3. Peuienue OTYeT 02.04
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«Hemertaibny

56| Konmponwvnas paboma Ne 4 1o teme 04.04
«Hemeramnbi»

Tema 8. Xumus u xu3ub (124.)

57| Xumust B TPOMBIIIIEHHOCTH. [IpuHIHATIET §43,c.198Ne6,7 09.04
MPOMBIIJIEHHOTO TIPOU3BOICTBA

58| XUMHKO-TEeXHOIOTHUECKUE TPHHITUATIBI §44,c.203Ne8 11.04
MPOMBIIJICHHOTO TIOTYYSHHS
MeTauioB.[ Ipon3BoIcTBO UyryHa.

59| IIpou3BoACTBO cTANIN §45,¢.208 N4 16.04

60| Xumus B ObITY §46,c.213tecthl 18.04

61| Xumuueckasi IpOMBILIICHHOCTh U OKpyXkatommast | §47,c.217Ne4 23.04
cpena

62| I1P/P Ne4 Pemienuie sKCriepUMEHTAIbHBIX 33134 25.04
110 HEOPraHU4EeCKON XUMUU

63| IIP/P Ne 5 Penienue sKCIepUMEHTAIbHBIX 3a/1a4 30.04
110 OPTaHUYECKOU XUMHH

64| IIP/P Ne6 Pemienue MpakTUYECKUX PACUETHBIX 02.05

3aaa4




65| IIP/P Ne7 TlonyueHue coOupanue u 07.05
pacro3HaBaHHE Ta30B

66| IToaroToBka K KOHTPOJIbHOM padboTe 14.05

67| Hmozosas konmponvhas paboma Ne5 16.05

68| Ananu3 KOHTPOJIBHOH paboThl. O600IEHHE 21.05
MIPOMIEHHOI0 MaTepuana

69| Pemenue 3amaq mo EI'D 23.05




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumus, 11 knace/ Pymsutuc I'.E., @enpavman @.I'., AKiinorepHoe 001IecTBO
«M3narensctBO «lIpocBemenue»

Xumus, 10 kmace/ Pymsuruc I'.E., ®enpaman @.I°., AKniioHepHOE 00IIECTBO
«M3narenscTBO «IIpocBemenue»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

Meroaunueckoe nocobue no yueoHuky Pymsutuca I'. E.

Hunaktuyeckuilt marepuan no xumun. 10-11kmnacc. Pagenkuii u mp.

3amaunuk no xumud. 11 kimace - Kyznenosa H.B., JIekun A.H.
HUAU®POBBIE OGPASOBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
UHTEPHET
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