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MHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XMMHH Ha YpOBHE CpeIHEro oouero oopa3oBanus pa3padborana Ha ocHoBe DeaepabHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepannny», TpedOBaHUN K pe3ybTaTaMm
OCBOCHMA (enepaabHOi 00pa3oBaTeNbHOM NporpaMMel cpeaHero odbmero obpasoBanus (POII COO),
npeacTaBieHHBIX B DenepaabHOM rocyaapcTBeHHOM oOpasoBarenbHoM ctanaapTe COO, ¢ yuérom Konnenimm
npernojiaBaHus yuyeOHoro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoii deneparum,
pean3yIoNX OCHOBHBIE OOpa30BaTENbHBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUS
Bocniutanust B Poccuiickoit @enepanuu Ha nepuon 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0/0B K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K ONpPEIeNIeHHI0 00lIeil cTpaTeruu oOyueHwus,
BOCIIUTAHMS M PA3BUTUS OOYYAIOUIMXCS CpPeICTBaMM ydeOHOro mpenmera «Xumus» st 10-11 kimaccoB Ha
0a30BOM ypoBHE cocTaBWIM KoHienrtyaiabHble monoxeHus ®I'OC COO o B3auM0O00yCIOBICHHOCTH IIEJIEH,
coJiep>KaHusl, pe3yIbTaToB 00y4eHHUsl U TPeOOBAHUIN K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pazoBaHMe, MOJy4yaeMOe BBITYCKHUKAaMH 00I11€00pa30BaTeIbHOM OpraHu3aliy, SBIsSETCS
HEOThEMJIEMON 4YacTbl0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM STalOM pealu3allMd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHON CUCTEME XUMHUECKOTO
o0Opa3oBaHMsl. DTH LIEHHOCTH KacaroTcs MO3HAHUS 3aKOHOB MPUPOAbI, (HOPMUPOBAHMSI MUPOBO33pEHUS U 0011IeH
KyJIbTYpBl 4EJIOBEKa, a TaKXKe HKOJOTHUECKH 0OOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBBIO U MPUPOIHOM
cpene. Peanmusyercst xummuueckoe oOpa3zoBaHue OOydalOIIMXCs Ha YPOBHE CpeaHero oolmiero odpa3zoBaHuUs
CpelacTBaMu y4eOHOro mpeamera «XUMHs», COAepKaHUe U MOCTPOEHUE KOTOPOIo OIpe/eeHbl B IporpaMMe
M0 XUMHUU € YUETOM crieuUKU HayKd XUMUH, €€ 3HaUeHHsI B TO3HAHUH TPUPOJIBI U B MATEPUATILHON JKU3HU
o0miecTBa, a Takke ¢ Yy4€TOM OOIMIMX ILeNied W MPUHIIUMIIOB, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI CpeHero obiiero oopazoBanus B Poccuiickoii demepariui.

XUMHUS KaK AJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK MIpaeT 0coOyI0 POjib B COBPEMEHHOM LUBUIM3ALUH, B
CO37IJaHUU HOBOW 0a3bl MaTepuaabHON KyJIbTyphl. OHA BHOCUT CBOW BKJIAJ B ()OPMHPOBAHUE PAIIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JIaHUE IIEIOCTHOTO MPEACTaBICHUS OO0 OKpYKAloIleM MHUpPE KaK O €IHHCTBE
NPUPOJBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCSs B XMMHMUM HAa OCHOBE IMOHHMMAHHs BEIIECTBEHHOI'O COCTaBa
OKpY’KaloIllero MUpa, OCO3HAHUS B3aMMOCBSA3H MEXAY CTPOCHHEM BELIECTB, UX CBOMCTBAMHU M BO3MOXHBIMU
00J1aCTAMU IPUMEHEHHS.

TecHo B3auMOAEWCTBYS C IOPYIMMH €CTECTBEHHBIMH HAayKaMH, XHMHS CTalla HEOTHEMIJIEMOH 4YacThbiO
MHUPOBOW KYJIBTYpPbI, HEOOXOJUMBIM YCIOBHEM YCHEIIHOIO TpyJa M KH3HH KaXJOro 4jeHa OOIecTBa.
CoBpeMeHHass XMMUSI KaK HayKa CO3MJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HallpaBJIeHa Ha pelIeHHe
MI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPhEBOW, JHEPreTHYECKOM, MHUIIEBOM,
AKOJIOTMYECKOI 0€30MaCHOCTH U OXPaHbI 310POBbSL.

B cooTBeTcTBUY ¢ O0IIMMU LETSAMH U IPUHIMIIAMHU CPEIHET0 00IIero 00pa3oBaHus CoiepKaHue MpeaMeTa
«Xumus»  (10-11 xmaccel, 0a30BBI  ypOBEHb H3Y4YEHHS) OPHCHTHPOBAHO MPEUMYIIESCTBEHHO Ha
OOIIEKYIBTYpPHYIO TIOJITOTOBKY OOyYaromuxcsi, HEOOXOAMMYIO WM JJisi BBIPAOOTKH MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCIIEUTHOTO BKIIOYEHHUS B )KU3Hb COLIMYyMa, MPOIOJDKEHUST 00pa30BaHUs B Pa3IMUHBIX 00JIaCTsIX,
HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEH.

CocTaBisIOMUME MpeaMeTa «XUMUS» SBIAIOTCA 06a30BbIe Kypehl — «Oprannyeckas Xumus» u «O0mas u
HEOpraHUyecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJI€pP>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0230BOI HAYKHU:
CUCTeMa 3HAHMH MO0 HEOPraHMYeCKOW XMMHHU (C BKIIOYEHHEM 3HAHMNA W3 OOIIEH XMMHUHU) U OpraHHYecKOn
xuMuu. POpMHpOBAaHUE TAHHON CUCTEMbl 3HAHUM NpPU HM3YYEHHUHU IperMeTa 0O0ecreyrBaeT BO3MOXKHOCTb
paccMOTpEeHHs BCEro MHOT000pasus BEIIECTB HA OCHOBE OOLIMX MOHATHIA, 3aKOHOB ¥ TEOPUI XMMHU.

Crpykrypa comepkanusi KypcoB — «Opranumdeckas xumusi» u «OOmas U HEOpPraHWYECKash XUMUS»
chopMHUpOBaHa B MporpamMme M0 XMMHUHM Ha OCHOBE CUCTEMHOTI'O MO/IX0/1a K U3YyUEHHUI0 yueOHOro MaTtepuala u
00yCJIOBJI€Ha UCTOPUUYECKHM OOOCHOBAHHBIM PAa3BUTHEM 3HAHUH Ha ONpeAeTEHHBIX TEOPETUUYECKUX YPOBHSX.
Taxk, B Kypce opraHM4ecKoll XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUUECKON TEOPUHU CTPOEHUS
OpPraHMYECKUX COEIUHEHHH, a TaKkKe Ha YPOBHE CTEPEOXMMHYECKHX U 3JIEKTPOHHBIX HPEJCTaBICHUNA O
cTpoeHHH BellecTB. CBeneHs 00 U3yuaeMbIX B Kypce BellecTBaX JatoTcs B pa3BUTHH — OT YTJIEBOJOPOJIOB 10
CIIOKHBIX OWOJIOTMYECKH AaKTUBHBIX COEAMHEHHUU. B Kypce OpraHmyeckoil XMMHUU MONydYaloT pa3BUTHE



cOpMHPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs IEPBOHAYAIBHBIC MPEICTABICHHUS O
XUMUYECKON CBSI3M, KIIAaCCH(PUKAIIMOHHBIX TMPU3HAKAaX BEIIECTB, 3aBUCHMMOCTH CBOWMCTB BEIIECTB OT HX
CTPOCHHS, 0 XUMUYECKOUN PEaKInu.

[To HOBBIM yTTIOM 3pEeHUSI B PEAMETE « XUMUsD» 0a30BOT0 YPOBHS pacCMAaTPUBACTCS U3YUCHHBIN HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs TEOPETUYCCKHI MaTepHal W (HaKTOJIOTHYCCKHE CBEIACHHS O BEIISCTBAX U
XUMUYECKON peaknuu. Tak, B YacTHOCTH, B Kypce «OOmas M HEOpPraHUYecKas XUMHUS» OO0YydYaroIUMCs
MPEIOCTABISAECTCS BO3MOXHOCTH OCO3HATh 3HAYECHHE MEPHOJUYECKOr0 3aKOHa C OOMIETEOPETUYECKUX H
METOJIOJIOTUYECKUX TO3ULIMH, TIy0Ke MOHATh HMCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOTO 3aKoHa — OT
o0oO01aroniei 10 00bACHAIOIIEN U IPOTHO3UPYIOLLIEH.

Enunas cucrteMa 3HaHWN O BaKHEHIIMX BEIIECTBaX, UX COCTABE, CTPOCHWHU, CBOMCTBAX W NMPUMEHCHUH, a
TaK)K€ 0 XUMUYECKHX PEaKIIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS JOMONHsAETCS B Kypcax 10 u
11 kyaccoB ayieMeHTaMu COJIepKaHusl, UMEIOITUMHE KYJIbTYPOJIOTHUSCKUI U MPUKIIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT ITOHUMAHHIO B3aUMOCBSI3U XUMHH C JPYTHMH HAYKaMH, PACKPBIBAIOT €€ POJTh B IO3HABATEIIHHON
Y TIPAaKTUYECKOU JEATETLHOCTH YeIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBKEHHUS K MPOIECCY TBOPUYECTBA B
o0JacT TEOPUH M TMPAKTUYECKUX NPUIOKEHUN XHWMHUHU, MOMOTAIOT BBIMYCKHHKY OpPHUEHTHUPOBATHCS B
OOIIECTBEHHO U JWUYHOCTHO 3HAYMMBIX TNpoOJieMaX, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIUBATH
MH(OPMAIIHIO U IPUMEHSTE €€ IS TIOMTOJTHEHU S 3HAHUH, PEIICHUS] HHTEJUICKTYaIbHBIX U SKCTICPUMEHTAIBHBIX
HCCIIE0BATENIbCKUX 3a7a4. B memom comepikanue yudeOHoro npeamMera « XUMUs» TaHHOTO YPOBHS H3yYCHHS
OPUEHTHPOBAHO Ha (OpPMUPOBAHHE Yy OOYYAIOUIUXCS MHPOBO33PEHUYECKOW OCHOBBI ISl TIOHUMAaHUS
¢bunocopckux wuaeH, TaKUX KaK: MaTepUATbHOE EIWHCTBO HEOPTaHWMYECKOrO0 M OpPraHMYecKoro MHpa,
00yCIIOBIICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh MPUPOIHBIX SBICHHUHA MyTEM
AKCTIEPUMEHTA M PEIICHUS] TMPOTUBOPEYHM MEXKTY HOBBIMU (DaKTaMU M TEOPETUYECKUMH MPEIIOCHUIKAMH,
OCO3HAHUE POJIM XUMHUHU B PEIICHUH SKOJOTUUECKHUX MPOOJIEM, a TaKKe MpobieM cOSpeKSHUS SHEPTETHUCCKUX
PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MAaTEPUAJIOB.

B mutane perenwst 3a/1a4 BOCIIUTAHUS, PA3BUTHS U COIMATIN3AINN 00YUYaIONINXCS IIPUHATHIC TIPOTPaMMOM 10
XUMHH TIOJXOBI K ONPEACIICHUIO COACPNKAHMS U TOCTPOCHHUS MPEAMETa MPEAyCMaTPUBAIOT (HOPMHUPOBAHKE
YHUBEPCATbHBIX YUYEOHBIX JEHCTBHM, MMEIOMUX 0a30BOE 3HAYCHHE IS Pa3IMYHBIX BUIOB JCATEIHHOCTH:
penieHus mpobiem, oUcKa, aHamu3a U 00paboTku WHGOPMAIIUU, HEOOXOJUMBIX I MPUOOPETCHHSI OIbITa
MIPAKTUYECKON U MCCIIEA0BATEIHCKON JIEATEIHPHOCTH, 3aHIMAFOIIIeH BaXKHOE MECTO B MTO3HAHUU XUMUH.

B mpaktuke mpemnogaBaHus XMMHW KaK Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs, TaK M HA YPOBHE
cpemHero oOmiero oOpa3oBaHMs, NMPHU OINPEIACICHUH COJEPKATEIbHON XapaKTEPUCTUKHU IICNIeH H3ydeHUs
MpeIMeTa HampaBiICHHEM MEPBOCTENEHHONW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (HOPMHUpPOBAHHE OCHOB
XUMHUYECKON HAyKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUYECKOM ICITETLHOCTH YEJIOBEKA U KaK
OJTHOTO M3 KOMIIOHCHTOB MUPOBOH KyJIBTYphl. C METOIMYICCKOW TOUYKHU 3PCHHS TAKOW IMOAXOJ K ONPEICTICHUIO
1eJiel N3y4eHUs IpeIMeTa SBISICTCS BITOJTHE OIPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3peHUs TTIABHBIMHU LIETISIMU U3yUeHUs IpeaMeTa « XuMus» Ha 6a30BoM ypoBae (10
—11 ki1.) IBASIOTCSL:

° (dhopMUpOBaHHE CHUCTEMBbl XHMHYECKUX 3HAHMA KaK Ba)KHEWIIEH COCTAaBISIONICH €CTECTBEHHO-
HAy4YHOUW KapTUHBI MHPa, B OCHOBE KOTOPOH JIeXKaT KITFOUEBbIE TOHATHS, (DYHIAMEHTAIbHBIC 3aKOHBI M TCOPHH
XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U TIOHUMAaHUE CYIIHOCTH JIOCTYITHBIX OOOOIICHHIA
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAaKOMJICHUE C UICTOPUEH WX Pa3BUTHUS U CTAHOBJICHUS;

° (hopMupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS BEUIECTB U XUMHUYECKHX
peakuuii, HEOOXOAUMBIX JUIsI MPUOOPETeHUsS YMEHHH OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX
SIBJIEHUM, UMEIOLIMX MECTO B IPUPOJIE, B IPAKTUYECKOM U ITIOBCEIHEBHOW KU3HU;

° pa3BUTHE YMEHHM M CHOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HaONIOJIGHHEM U OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTa, COOJII0ICHHEM TIPaBHII 0€30MaCHOTO OOpAIeHHSI C BEIECTBAMHU.

Hapsy ¢ atum, conmepkarenbHasl XapaKTepUCTHKA TeJIeld W 3aJad M3Y4YeHHs IpeaMeTa B MporpamMme o
XUMUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH IMPUOPHUTETAMH B CHCTEME CPEIHETO O0IIero
oOpa3zoBanus. CerogHsi B MpenogaBaHUK XUMHUU B OOJBIIEH CTeneHn OTAAETCS MPEINOUYTEHUE MPAKTHIECKON
KOMITOHEHTE COJIepKaHUs 00y4YeHHsI, OPDUCHTHPOBAHHON Ha TIOJTOTOBKY BBIMMYCKHHMKA 0011e00pa30BaTeNbHOM



OpTaHU3aINH, BIAJCIONIer0 He HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSIMH aKTHBHOTO TTOJyYESHUS 3HAHWH M IPUMEHEHUS MX B PEANBbHON KU3HU /ISl PEIICHNS PAKTHUECKIX
3ajau.

B cBsi31 ¢ 3TUM NpU U3yUYSHHUHU TIPEeAMETa « XUMHESD JOMHUHUPYIOIIee 3HaYeHNE IPUOOPETAIOT TaKKUe IeNTH 1
3a7a4d, KaK:

amantanys OoOydYalomuxcs K  YCIOBHSAM JAWHAMHYHO — pa3BUBAIOIIETOCS MHUpa, (OPMUPOBAHUE
MHTEJUIEKTYyallbHO PAa3BUTOM JIMUHOCTH, TOTOBON K CaMOOOPa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEILHOMY
MPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX XKM3HEHHBIX CHTYallMsAX, CBSA3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

¢dopmupoBanne y OOy4arOmMXCsl KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIUH), HMEIOLINX
YHHUBEPCAJIbHOE 3HAYCHHE JAJS Pa3IM4YHbIX BUAOB JIEATENBHOCTH: pelIeHHs MpoOjeM, MOMCKa, aHalu3a U
00paboTku HHPOPMAIUH, HEOOXOIUMBIX I TPUOOPETEHUS OMBITA eI TeIbHOCTH, KOTOPask 3aHUMAET BayKHOE
MECTO B IMO3HAHUH XHMHH, a TAKXKE JIIS OLEHKH C TIO3UIIUH SKOJIOTHYECKON 0€30IacHOCTH XapaKTepa BIUSHHS
BEIIECTB M XUMUYECKUX MPOILIECCOB Ha OPTaHNW3M YeJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH O0OydaroLIMXCs:
CIOCOOHOCTH CaMOCTOSITETIbHO MpUOOpeTaTh HOBbIE 3HAHUS MO XUMHHM B COOTBETCTBHU C YKM3HEHHBIMU
MoTPeOHOCTSIMH, UCTIONB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs IIOMCKA U aHaIM3a y4eOHOM
Y Hay4YHO-TIOMYJISIPHON MH(OPMALIMH XUMHUYECKOTO CO/ICPKAHNUS;

dopMupoBaHME U pa3BUTHE Yy OOY4YaIOMIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO  MBIIUICHHS,
HaAOII0AAaTENbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpBbIE OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTHU, IPH
TUTAHUPOBAHHUH U TIPOBEICHIH XUMUYECKOTO SKCIIEPHMEHTA,

BOCITUTAaHUE Y 00yJaronmxcs yOekIEHHOCTH B TyMaHHCTHUECKON HAITPABICHHOCTH XUMHUH, €€ BaYKHOW POIH
B PELICHWU TJO0AIBHBIX IMPOOJEM PalMOHAIBHOTO IPUPOIOINIONIB30BAHUS, TOMOIHEHHS SHEPreTHUSCKUX
PECYpCOB M COXpaHEHHsI MPUPOJHOTO PAaBHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpPEeKHOTO0 OTHOIICHUS K
NPUPOJIE U CBOEMY 3JI0POBBIO, a TaKXKe MPUOOPETEHUs OMbITa HMCIIOJIB30BAaHUS TMOJYYCHHBIX 3HAHUU JUIS
MPUHSATHUS TPAMOTHBIX PEHICHUH B CUTYaIUsX, CBSI3aHHBIX C XUMHUUECKUMHU SIBIICHHUSIMH.

B y4eOHOM 1utaHe cpemHero o0Imero o0pa3oBaHus MpeaAMET «XUMHs» 0a30BOrO YPOBHS BXOJAUT B COCTaB
npeaMeTHoi o0iactu «EcrecTBeHHO-HAayuUHBIE TIPEAMETHD».

OOmiee 4YWCIO YacoB, OTBEAEHHBIX JUISI M3yYeHHs XHMMHUH, Ha 0a30BOM YpOBHE cpenHero oOIiero
oOpa3zoBanusi, coctaBisieT 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Hezmento), B 11 kiacce — 34 yaca (1 yac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHUYeCKOH XUMHU

[Ipeamer opraHn4yeckoi XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHUE B TIOJYYEHHH HOBBIX BEILIECTB U
MarepuanoB. Teopus cTpoeHus opraHudeckux coeanHeHuil A. M. BytiepoBa, €€ OCHOBHbBIE MOJOKEHHUS.
CrpykrypHBIe (OPMYIIBEI OPraHUYecKUX BemlecTB. [ oMonorus, n3oMepusi. XUMUYECKas CBS3b B OPTaHUIECKHIX
COCTMHECHUSX — OJIUHAPHBIC M KPaTHBIC CBSI3U.

[IpencraBnenue o kiaccUPUKAUU OpPTaHUYECKUX BellecTB. HoMeHKIaTypa OpraHUYecKuX COEAMHEHUN
(cucremaTuyeckas) U TpUBUAIbHbIE HA3BaHUS BAXKHEHIIMX MTPEACTABUTENEH KIACCOB OPIraHMYECKUX BEIIECTB.

DKCTepUMEHTAIHBIE METOJbI M3Y4YeHHUS BEIIEeCTB M HX TPEBpAICHUN: O3HAKOMIIEHHWE C oOpasuamMu
OpPraHMYeCKHUX BEILECTB U MaTepUajaMH Ha UX OCHOBE, MOAEIMPOBAHUE MOJIEKYJ OPraHMYECKHUX BEILECTB,
HaOJIfo/IeHHe W OMHMCAHHME JAEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAIICHHUIO OPraHMYECKHX BEIIECTB MpPH
HarpeBaHuu (TIaBJIeHUe, 00YTTUBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH — NPOCTEHIINE TPEACTABUTENHN AIIKAHOB:
¢bu3znyecKkre U XUMHUYECKHE CBOMCTBA (PEaKMu 3aMEIEHUS U TOPEHHS ), HAXOKICHHE B IPUPOJIE, MOJTyYeHHE
Y IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN Psifl. DTUJIEH U MPOIUJIEH — NPOCTEHIITNE TIPEICTaBUTENN
QJIKCHOB: (PU3WYECKHUE W XUMHYCCKHE CBOWCTBA (PEaKIUU THIPUPOBAHUS, TaJOTCHUPOBAHUS, THIPATAIIHH,
OKHCJICHUS U TOJMMEPHU3aluN), OJTyYeHHE U IPUMEHEHHUE.

Anxaauensl: Oytagues-1,3 u metunOyraauen-1,3: ctpoeHne, BaxXHEHIINEe XUMUYECKUE CBOICTBA (peakius
nonumepusanun). [lonydenre CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHH S, TOMOJIOTHYECKUN PAAJl. ALIETUIICH — MPOCTEHIINIA TIPEICTAaBUTEIb
AJIKUHOB: COCTaB, CTPOEHHE, PU3NUEeCcKre 1 XUMUYECKUE CBOICTBA (peakLuy F'MAPUPOBaHUs, FaIOT€HUPOBAHUS,
rupaTalyu, TOPeHHs ), TOTyYeHUE U IPUMEHEHHE.

Apensl. beHszon: cocra, cTpoeHue, pu3ndeckre U XMMUYECKHUE CBOMCTBA (peaKIMK TaJOreHUPOBAHUS U
HUTPOBAHUS), IOJyYSHHE U MIpUMEHeHHe. 101yon: cocmas, cmpoenue, usuieckue u Xumuieckue c8oucmeda
(peaxkyuu 2ano2eHupo8anUs U HUMpPOBAHuUs), noayienue u npumerenue. TOKCUUHOCTh apeHOB. | 'eHeTnueckas
CBA3b MEXIY YIJIEBOJOPOAAMH, MPUHAJICKAIIUMU K PA3TUYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKH YrieBOAOpoaoB. [IpupoaHblii ra3 u momyTHble HeTsAHBbIE Ta3bl. HedTh u eé
npoucxoxaeHne. CrnocoObl mepepaboTKu HEPTH: TMEPEeroHKa, KPEeKUHT (TePMUYECKH, KaTaTUTHYECKUN),
nuponns. [IpoaykTsl mepepadoTku HePTH, UX MPUMEHEHHUE B MPOMBIIIJIEHHOCTH U B ObITY. KameHHBII yroas u
MPOJYKTHI €r0 nepepaboTKu.

DKCTepUMEHTAIbHBIE METOJAbI M3Y4YEHHUS BEIIEeCTB M MX MPEBpallleHUi: O3HAKOMIIEHHE C oOpasuamMu
IacTMace, KaydykoB M pe3uHbl, koutekiun «HedpTb» u «YTomb», MogemupoBaHue MOJIEKYJT YTIEBOIOPOIOB
Y TAJIOTC€HONPOU3BOIHBIX, TPOBEACHUE MPAKTUICCKON paOOThI: MOTYyUYEHHE dTHICHA U U3yUYE€HHUE €0 CBOMCTB.

Pacuérnble 3anaumn.

Brruncnenus mo ypaBHEHHIO XUMUYECKON peakinu (Macchl, 00bEMa, KOJTUYEeCTBa UCXOAHOTO BEIIeCTBA HIIN
MPOJYKTA PEAKIIUU 10 U3BECTHBIM Macce, 00bEMY, KOTUIECTBY OJTHOTO U3 MCXOHBIX BEIIECTB WIH MPOIYKTOB
peaKIum).

Kucnopoacoaepxkamme opranudeckue coeiMHeHUs




[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHO U 3TaHOJ: CTPOEHHUE, PU3NUECKUE U XMMHUYECKHE CBOHCTBA
(peakuuy ¢ aKTHMBHBIMH MeETajslaMH, TajloOT€HOBOJOpOJIaMHU, TOpPEHHE), NMpUMEeHeHHe. BomoponHbie cBs3u
MEX/1y MOJIEKYJIaMU CIIUPTOB. JeficTBHE MEeTaHOIIa U ATAHOJIA HA OPTaHU3M YeJIOBeKa.

MHoOroaTtoMHbI€ CHUPTHL. DTHICHTIIMKOIb U TJIMIEPUH: CTpOeHue, (QU3nueckue U XMMHUYECKHe CBOWCTBA
(B3auMOZENCTBYE CO LIENOYHBIMU METAJIJIaMH, KAUECTBEHHAs! PEAaKIMsl HA MHOIOATOMHBIE CIIUPTHI). JlelicTBre
Ha OpraHu3M uenoBeka. [IpuMeHeHne rMueprHa U TUJICHTTTUKOJISL.

®deHoII: CTPOCHUE MOJIEKYJIbI, (PU3nyeckne u XuMUueckue cBoicTBa. TokcuuHocTh peHomna. [Ipumenenue
(dhenomna.

Anbnerunipl U kemowusi. PopManbAerul, aleTaabIerua: CTpOeHHe, GU3NUECKUe U XMMHYECKHE CBONCTBA
(peakuuy OKUCIIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIINH ), IOJTYyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeleibHble KapOOHOBbIE KHUCIOTHl. MypaBbuMHAsi M YKCYCHasi KHUCIIOTBI: CTPOCHHUE,
¢busznyueckre W XUMHYECKHE CBOWCTBa (CBOICTBa, 0o0mIMe Ui Kiacca KHCIOT, peakuusi dTepudukaiuu),
nojiyyeHue u npumeHeHue. CTeapuHOBast U OJEUHOBAsE KUCIOTHI KaK MPEJICTABUTENM BBICIINX KapOOHOBBIX
KHUCJIOT. MblJIa KaKk COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHE.

CrnosxHble 3QUpbl KaK IPOU3BOAHbIE KAPOOHOBBIX KUCIOT. I 'naponus cinoxubx 3¢pupoB. Kupsl. ['uaponuns
#upoB. [Ipumenenue xupos. bronoruueckas posb KUPOB.

VYraeBoasl: cocTaB, Kilaccu(uUKalus yrieBoloB (MOHO-, IU- M MOJMcaxapuasl). I'roko3a — npocTeimii
MOHOCaxapu: 0COOEHHOCTH CTPOCHHS MOJEKYJbI, (PU3NYecKre U XMMUYECKHe CBOWCTBA (B3auMOJIeCTBHE C
rugpokcuaom menu(Il), okuciaeHrne aMMUaYHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIIEHUE, OpOKCHHE
TJIIOKO3b1), HAX0XACHHUE B MIPUPOJE, IpUMEHEeHHe, Ouonoruueckas ponb. GotocunTtes. OpykTo3a Kak U30Mep
TJIFOKO3BI.

Kpaxman u nemnronos3a Kak NpupoaHble nmoauMepsl. CTpoeHHe Kpaxmaia U Le/ulrosio3bl. Pu3ndeckue u
XMMHUYECKHE CBOICTBA Kpaxmaina (THIpoju3, KaUeCTBEHHAs PeaKkus C UOA0M).

DKCrepuMEHTAIbHbIE METOJAbl M3Y4YEHHS BEIEeCTB M HX MpeBpallleHui: MpoBeAeHHe, HaOII0JeHHe U
OMHCaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB
(okucnenue »srtaHona okcugom Meau(Ill)), MHOTOATOMHBIX CHUPTOB (B3aMMOJCHCTBUE TIIMIIEPHHA C
runpokcunom meau(ll)), anpaernoB (OkUcIEHNE aMMHAYHBIM pacTBOpoM okcua cepedpa(l) u rugpoxcuiom
menu(Il), B3ammomelicTBiEe Kpaxmajia C HOJOM), MPOBEACHUE MPAKTUYECKON pabOThI: CBOWCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

Pacuérnbie 3amaun.

Bolunicnenus no ypaBHEHHIO XUMUYECKON peakliMu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOIO BEIIECTBA WU
MPOJYKTa peakiuy Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJTHOTO M3 MCXOJHBIX BEIIECTB WIH MPOAYKTOB
peaKIum).

A3oTconeprkaliie OpraHn4eckiue COeTMHEHNS.

AMUHOKHCIIOTHl KaK amM(OTepHbIe OpraHuvyeckue coenuHeHus. Puzndeckne W XUMHUYECKHE CBOWCTBA
aMUHOKHCIIOT (Ha MpuUMepe IMHIKMHA). bruonornyeckoe 3HaueHue aMMHOKUCIIOT. [lenTusl.

benku kak mnpupogHbIe BBHICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAS W TPETHYHAsS
CTPYKTypa OeNKOB. XMMHYECKHE CBOMCTBA O€JIKOB: THAPOIIN3, IeHATYypallusl, KAUeCTBEHHbIC peaKIuU Ha OCNKH.

DKCIepUMEHTAIbHBIE METO/Abl M3Y4YCHHs BEIIECTB M HMX MPEBpallleHHi: HaOIIOJCHHE U OIMCaHHe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHaTypalys OEJNKOB IPU HarpeBaHUU, LIBETHBIE pEaKuu OEIKOB.

BbicokoMoJieKyIsIpHBIE COeTUHEHUSI

OcCHOBHBIE NOHATHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUN: MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPU3aLIUH, CPEIHSS MOJIEKyJIsipHas Macca. OCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MOJIMMepU3alus U NOJUKOHACHC AU

DKCrepuMEHTAIbHbIE METOJbl M3Y4YEHHUS BEIIEeCTB M MX MpEBpallleHHui: O3HaKOMIIEHHE C oOpasuaMu
IIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.



MexmpeamMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU M3yUYEeHUU OopraHuyeckoil xumuu B 10 kiacce ocyuiecTBisercs
yepes3 UCIOIb30BaHuE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK ¥ MOHSITHUMH, SIBISIFOIIUXCS CHCTEMHBIMU
JUIS OTZEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOme ecTecTBEeHHO-HAYYHbIC IMOHSTHA: SBICHHE, HAy4HbIM (akT, rHroTes3a, 3aKOH, TEOpHUS, AHAIM3,
CHHTE3, KIacCu(pUKaIHs, EPUOTUNIHOCTD, HAOIIOIEHIE, U3MEPEHHUE, YKCIEPUMEHT, MOJICTUPOBAHHE.

dusuka: MaTepus, YHEPTHsl, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SJHEPTeTUYECKUH yPOBEHbB, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHME BEIIECTBa, (PU3MUECKUe BETMUUHBI M €JMHULIBI UX U3MEPEHUS.

buonorus: knerka, opranu3m, Ouocepa, oOMEH BeIIeCTB B OpraHu3Me, (POTOCHHTE3, OHOIOTHYECKH
aKTUBHBIE BeleCcTBa (O€IKH, yTrIeBOIbI, KUPHI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, TOJIE3HbIE UCKOMAEMbIE, TOTUINBO, PECYPCHI.

TexHosOrKA: NUILEBbIE MPOLYKTHI, OCHOBBI PALIMOHAJIBHOTO IIMTAHMS, MOIOIIUE CPENICTBA, JIEKAPCTBECHHBIE
U KOCMETHYECKHE MPEeIapaThbl, MATEpUaIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAA XUMUA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHYECKUH JIeMEeHT. ATOM. Spo atoma, U30TOMbl. DJIEKTPOHHAsT 000I0YKa. DHEPreTHISCKUE YPOBHH,
MOAYpPOBHU. ATOMHBIE opOuTamu, s-, p-, d- ameMeHThl. OCOOEHHOCTH pacHpeleNeHus SJIEKTPOHOB IO
opOUTaNIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpalKs aTOMOB.

[Tepuoanueckuit 3axkoH u Ileprognyeckas cucrema xumudeckux sneMmeHtoB [[. M. MennaeneeBa. CBs3b
nepuoauyeckoro 3akoHa u Ilepumoanueckoir cuctembl xumuyeckux snemeHToB [l W. MenaeneeBa ¢
COBPEMEHHOUN TEOpUEW CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX SJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BELIECTB IO IPYIIaM U epuoaaM. 3HaueHHe MEePUOINIECKOTr0 3aKOHA
B Pa3BUTUU HAYKH.

Crpoenue BenecTBa. XUMHUECKas CBsA3b. BUIbl XUMHUUECKOW CBsA3M (KOBAJICHTHASI HETIOJISIPHASI Y TIOJISIpHAS,
MOHHAsI, MeTaJuTMuecKas ). MexaHu3mbl 00pa30BaHUs KOBAJIEHTHON XUMUUYECKOH CBA3H (OOMEHHBIN U JOHOPHO-
aKuenTopHselii). BonopoaHas cBs3p. BaneHTHOCTb. DnekTpooTpuuaTenbHOCTh. CTeneHb OKUCIeHUs. VOHBI:
KAaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. THIIBI
KPUCTAJUTMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUINA KPUCTAIUNIMYECKON PEIIETKH.

Ilonsate o mucnepcHbIX cuctemax. VIcTuHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 11011 BEIECTBA B
pacTtBope.

Krnaccudukanus Heopranndeckux coennHenuil. Homenknarypa Heoprannueckux BeuecTB. ['eHeTnyeckas
CBSA3b HEOPraHWYECKHUX BEIECTB, MIPUHAIICKAIUX K PA3TUYHBIM KIIACCAM.

Xumnueckas peakuus. Kiaccuduxanus XuMUIeCKUX peakluii B HEOPraHWYECKON M OpraHMYecKoW XUMUH.
3aKOH COXpaHEHMsI MACChI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAIECHNS SHEPTUHU IPU XUMUYECKUX PEaKLIUsIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTuMble peakuud. XUMHUYECKOE
paBHOBecHe. DaKTOPHI, BIUAIONIME HA COCTOSIHUE XUMUdecKkoro pasHoBecus. [Ipunnun Jle latense.

Onextponutuyeckas aucconuanus. CuiibHble U ciaalble 31eKTpoiuThl. Cpella BOJHBIX PACTBOPOB BEIIECTB:
KHCIIasi, HeUTpasibHas, 11eJI0YHAasl.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIEC PEAKIIIH.

DKCepUMEHTAIbHbIE METOJbl M3y4YeHUS BELIECTB W WX NPEBpAIlCHM: JEeMOHCTpanus TaOJuIl
«Ilepnonnyeckas cuctema XuMuueckux aneMeHToB /1. 1. MenaeneeBay, u3yueHue Mojeell KpuCcTalsIM4eCKUX



peméTok, HaOMI0IeHNe U ONMCaHUe AEMOHCTPAIMOHHBIX U JJaOOPaTOPHBIX OMBITOB (pa3ioKeHue MepoKcuIa
BOJOpOAA B IMPUCYTCTBUM KaTaau3aTropa, OIPEIEICHUE Cpelbl pacTBOPOB BEIIECTB € IIOMOIIBIO
YHUBEPCAJIBHOTO MHAMWKATOPA, peaklUd MOHHOTO OOMEHa), MpOBEAEHHE MpPaKTHYecKoil paldoThl «BiusHue
pa3nuyYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKOU PEAKIHI.

Pacuérnsbie 3amaun.

Pacuérbl 110 ypaBHEHMSAM XMMHYECKMX PEaKLUH, B TOM YHCIE TEPMOXHMHMUYECKHE PACUETHI, Pacd€Thl C
WCIIOJIb30BAHUEM TTOHATHS «MaCcCOBast IOJIsI BEIIECTBAY.

Heopranuveckasi xumust

Hemerannel. Ilonoxenne HemeraiuioB B Ilepuoanueckod cucreMe XuMu4eckux syemeHToB /[l .
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB. PU3NUECKHe CBONCTBA HEMETAILIOB. AJUIOTPONHS HEMETAIJIOB
(Ha mpumMepe Kucioposa, cepsl, hochopa u yriepoaa).

XUMUYECKUE CBOWCTBA BKHEHMIIINX HEMETAJIOB (TallOreHOB, Cephl, a30Ta, Gpocdopa, yriepoaa u KpeMHHUs)
U UX COeIMHEHHH (OKCHUIIOB, KUCIOPOJICOAEPKAIUX KUCIIOT, BOJOPOIHBIX COCIUHEHU).

[IpuMeHeHNe Ba)KHEUIIUX HEMETAJUIOB U UX COCIMHEHUM.

Meramnsl. [lonoxxenne metamioB B [lepuonnueckon cucteme xumudeckux anemeHToB . . Menneneesa.
Oco0EHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O01ue Gu3ndecKkue CBONCTBa METAJIJIOB.
CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUH sl HANPSKEHUM METaJIOB.

XUMHYECKUE CBOMCTBA BAKHEHUIITUX METAJIJIOB (HATPUH, KaJdui, KalbI[Ui, MarHlii, allOMUHHUM, IUHK, XPOM,
KEJe30, MEJlb) U UX COCTUHEHUH.

O6mue crocoOb! Moxy4YeHus: MeTauioB. [IpuMeHeHne MeTamuioB B OBITY U TEXHHUKE.

DKCnepUMEHTaIbHbIE METO/Ibl U3YyUEHHUS BELIECTB U UX MPEBPAIICHUI: U3yUeHHEe KOJUIEKINN «MeTamisl u
CIUIaBbl», OOpa3IlOB HEMETAJJIOB, pEIIeHHEe HKCHEPUMEHTAJIbHBIX 33734, HAOJIIOJAEHWE U OIMCaHHE
JIEMOHCTPALIMOHHBIX U J1a00paTOPHBIX OMNBITOB (B3aUMOIEHCTBHE TMAPOKCUIA AIFOMUHUS C pACTBOPAMU KUCIIOT
U 11IeJI0Yel, KaUeCTBEHHbIE PeaKlMy Ha KaTHOHBI METAJJIOB).

PacuérHbie 3agaun.

Pacuérel Macchl BemecTBa Wik 00bEMa ra3oB 10 M3BECTHOMY KOJUYECTBY BEILIECTBA, MACCE MU 00BEMY
OJIHOTO M3 Y4acTBYIOLIMX B PEaKLUU BEIIECTB, PaCUETHl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB
peaKIyu, €ClIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUA U )KU3Hb

Ponp xumuK B OOECIEYEHHMH SKOJIOTUYECKOM, PHEPreTMYECKOW M MHUIIEBOM OE30MacHOCTH, Pa3BUTHH
MeauuuHbL. [IoHATHE 0 Hay4YHBIX METOaX O3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBneHus 06 OOIMKX HAYYHBIX MPUHIUIAX TPOMBIIIICHHOTO TOTYyYeHUS BaXKHEHIIINX BEIECTB.

YenoBek B MHUpPE BEIIECTB U MAaTE€pUATIOB: BAXKHEHIINE CTPOUTENbHBIE MaTepuaibl, KOHCTPYKIHUOHHBIE
MaTepHaibl, KPacKH, CTEKJIO, KEpaMUKa, MaTepHalbl IJs JIEKTPOHMKH, HAHOMAaTEpHasbl, OpraHUYECKHE U
MUHEPAILHBIC YI00PEHUSI.

XUMHUS 1 3I0pOBbE UeI0BEKa: MMpaBuiia UCIOIb30BaHUS JIEKAPCTBEHHBIX MTPENapaToB, MpaBuiia 0€301acHOro
MCIOJIb30BaHUS MIPETapaToB OBITOBOM XUMUU B IIOBCETHEBHOM KU3HU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanusi MEXIpPEIMETHBIX CBSI3e€H NMpU H3y4YeHMH oOOIIed M HeopraHudeckod xumuu B 11 kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIIOJIb30BAHME KaK OOLIMX EeCTECTBEHHO-HAYYHBIX MOHATHHM, TaK M IOHSITUH,
SIBJISIFOLMXCS] CACTEMHBIMU JIJIs1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOwe ecTecTBEHHO-HAyYHbIE MOHSATHUS: HAayuHBIH (paKkT, T'MIIOTE3a, 3aKOH, TEOpHs, aHaju3, CUHTE3,
KJaccu(uKanus, NepuoANIHOCTb, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTUPOBaHHE, U3MEPEHHE, SIBJICHUE.

®usnka: MaTepusi, YHEPIUs, Macca, aToM, dJEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOIl, PAJUOAKTUBHOCTD,
MOJIEKYJla, SHEPreTUYEeCKUil YPOBEHb, BEIIECTBO, T€N0, 00bEM, arperaTHOe COCTOSTHUE BEIIeCTBa, (pu3nueckue
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.



buonorusi: knerka, opraHusM, 3KOcHCTeMa, Ouocdepa, MaKpo- U MHUKPODJIEMEHTbI, BUTAMHUHBI, OOMEH
BEIIECTB B OpraHu3Me.

I'eorpadusi: MUHEpabI, TOPHBIE TOPOIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOTUIMBO, PECYPCHI.

TexHomorHsI: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTypIHusi, IPOU3BOJCTBO CTPOUTEIBHBIX MaTEpHAIIOB,
CeNIbCKOXO035IIICTBEHHOE MPOU3BOJICTBO, MUILEBAsI MPOMBIIIJICHHOCTD, (hapMalleBTHUECKasi MPOMBIIIJICHHOCTb,
MIPOU3BOJICTBO KOCMETHYECKHX IPErapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaliOB, AJIEKTPOHHAS
MIPOMBITIIEHHOCTh, HAHOTEXHOJIOT HH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA I[IPOI'PAMMBI 110 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYUYAIOIMIMMUCS MPOTPaMM CPEIHETO
obmiero oopazoBaHus (JTUIHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM). HaydHO-MeTOIu4ecKol OCHOBOM JIst
pa3paboTKu TMUIAHUPYEMBIX pe3yJIbTaTOB OCBOEHHUS IMPOTpaMM CpeIHEro oOmiero oOpa3oBaHUS SBISETCS
CUCTEMHO-/I€ITEIbHOCTHBII MOIXO/I.

B cooTBeTCTBUU C CUCTEMHO-AEATEILHOCTHBIM MOJAX0A0M B CTPYKTYPE JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
npeaMera « XMMUs» Ha YPOBHE CpeTHETo o0miero o0pa3oBaHus BBIJCICHBI CIIEAYIONINE COCTABIISIONIHE:

OCO3HaHHE O0YYarOIIMMUCA POCCHUMCKONW Tpa’kJaHCKOM HIAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAaMOOIIPEIEIICHUIO;

HaJIN4YMe MOTHUBALIUU K O0YYCHHIO;

I[EJICHANPABICHHOE PAa3BUTHEC BHYTPCHHHUX YOCXKIECHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH W
HMCTOPUYECKUX TPAIUIUK 0a30BOI HAYKU XHUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH IEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMU, MPUCYIIIUMHU IEIIOCTHONH CUCTEME XMMHYECKOT0 00pa3oBaHUS;

HaJIM4Yue MPABOCO3HAHMS YKOJIOTHUECKON KYIbTYPBI U CIIOCOOHOCTH CTaBUTH LIEIH U CTPOUTH KU3HCHHBIC
TIJTAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS TMpeAMeTa «XHUMHUS» JOCTUTAIOTCS B €AMHCTBE Y4YeOHOU U
BOCIIUTATEIbHON JEATETbHOCTH B COOTBETCTBUM C T'YMAaHMCTHUYECKHUMH, COLUUOKYJIbTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSMH U HJCAIAMU POCCUHCKOTO TPa)JTaHCKOTO OOIIECTBA, MPUHSATHIMH B OOIIECTBE
HOpMaMH U TIpaBUJIAaMHU TIOBEJEHUS, CIIOCOOCTBYIOIIMMH IIPOILIECCAM CaMOTIO3HAHUsS, CaMOPAa3BUTHS U
HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH 00yYaOIIUXCSl.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaMera «XHUMHsS» OTPaKalT CcHOPMUPOBAHHOCTH OIMBITA
MO3HABATEIPHON W TMPAKTUYECKOW JEATEIHHOCTH OOYYaIOIMIMXCS 10 peanu3alliil MPUHATHIX B OOIIECTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

OCO3HaHHUsI OOYYalOIIMMHKCS CBOMX KOHCTUTYIIMOHHBIX TPaB U OOS3aHHOCTEH, YBa)XKEHUS K 3aKOHY W
MPaBOMOPSJIKY;

MPEACTABICHUS O COIMATBLHBIX HOPMaX U MpaBUjiaX MEKJINYHOCTHBIX OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOH [EATEIbHOCTH IMPHU CO3JaHUU YYEOHBIX MIPOEKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIbHBIX 33/1a4, BHIOJIHEHUH XUMUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHSI, JIOTUKY M apryMEHTHI IPYTHX MpPU aHATIU3e
Pa3IUYHBIX BUJOB YICOHOH IEATETHHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

LIEHHOCTHOTO OTHOUIEHUSI K UICTOPUYECKOMY U HAYYHOMY HACJIEAHI0 OTE€UECTBEHHOU XUMUU;

YBOKECHHS K TIPOIECCY TBOPUYECTBA B OOJIACTH TEOPHUH U MPAKTUYECKOTO MPUMEHEHHS] XUMHUHU, OCO3HAHUS
TOTO, YTO JOCTV)KCHUS HAYKU €CTh PE3yJIbTaT JUTUTEIBHBIX HAOIIOACHUN, KPOTIOTIIMBBIX IKCIICPUMEHTAIBHBIX
ITIOMCKOB, ITIOCTOSIHHOT'O TPyZAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUHU U MOCIEAYIONIEM aHAIN3e HHPOPMAIUH O MePeI0BbIX
JOCTHMKEHHSIX COBPEMEHHONM OT€UECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHUECKOTO TTOBEICHHS;

CIIOCOOHOCTH OIICHMBATh CUTYalllW, CBSI3aHHbIE C XMMHUYECKUMU SIBICHUSAMU, U TIPUHUMATh OCO3HAHHbBIE
pelieHusi, OpUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE M TOCTYNKH CBOMX TOBApPHUINEH C MO3UIUNA HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHHE MOCEACTBUN ATUX MMOCTYIIKOB;

4) popMupoBaHUS KYJIbTYPbI 310POBbS:



MOHMMAaHMs LIEHHOCTEeH 310poBOoro M Oe30macHOro obpasa KHM3HHM, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UUECKOMY M IICUXUIECKOMY 3/I0POBBIO;

coOroieHUs paBuil 0€301acHOro 0OpaIleHUs ¢ BEUIeCTBaMH B ObITY, IOBCEITHEBHOM KU3HU U B TPYJOBOM
NEeATEIbHOCTH;

MMOHUMAaHUS LICHHOCTH MPaBUJI HHIWBUIYATFHOTO M KOJUIEKTUBHOTO 0€30MacHOTr0 MOBEACHHS B CUTYAIUsX,
YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJEH;

OCO3HAHMS TIOCIEACTBUN W HETNPUSATHS BPEAHBIX TPHUBBIYEK (YHOTPEOJCHUS aJIKOTOJISA, HAPKOTHKOB,
KypeHus);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHUKAaTHBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEJOBATEIBCKON JIeATENbHOCTH, OOILIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U APYTUX BUJAX ACITEIBHOCTH;

YCTAaHOBKH Ha aKTUBHOE yYaCTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COI[MAJIbHOI HAIIPaBICHHOCTH (B paMKax
CBOETO KJIacca, IMIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO POoeccuil pa3IudHOro poja, B TOM YHCJIe Ha OCHOBE IPUMEHEHHS
IIPEIMETHBIX 3HAHUH 110 XUMHUH;

yBa)XEHUS K TPYJLy, JIOISAM Tpyia U pe3yibTaTaM TPYAOBOM AESITEeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIbHON TpaeKTOpUHU 0OpazoBaHus, Oynyuiel npodeccuu u
peanu3any cOOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUH,
MHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) IKOJIOTrMYeCKOro BOCIIMTAHUS:

9KOJIOTMYECKHU IEJIeCO00Pa3HOr0 OTHOIICHHUS K MIPUPO/IE, KaK HCTOUYHUKY CYIIIECTBOBAHUSA KHU3HU HA 3eMIie;

MOHUMAaHMsl TJI00ATBHOTO XapakTepa 3KOJOTMYECKUX MpoOseM, BIHUSHUS 3KOHOMUYECKHX IPOLIECCOB Ha
COCTOSIHUE MPUPOJHOM U COLUMAIILHOU CPEJIbL;

OCO3HaHHUSI HEOOXOAMMOCTH HCIOJIb30BAHUS AOCTHKEHUN XUMUU JIJISl pEIICHUs BOIPOCOB PALIMOHAIBHOTO
MIPUPOJIONOIB30BAHMS;

AKTUBHOTO HENpUATUSA JEUCTBUN, NPUHOCSIIMX BpEl OKpYKAIOWEH NPUPOJHOW Cpelne, YMEHus
MIPOTHO3UPOBATh HEONArONMPHUATHBIE OSKOJOTUYECKHE TIIOCIEACTBUS MPEANPUHUMACMBIX JICHCTBHHA H
MIPeIOTBPALIATh UX;

HaJu4usl Pa3BUTOrO HKOJOTMYECKOIO MBILIUIEHUS, SKOJIOTMYECKOM KyJbTYpPbl, OIBITa ACATEIbHOCTH
9KOJIOTMUECKON HAIPaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCA UMM B [T03HABATEIbHON, KOMMYHUKAaTUBHON U
COLMAJIEHOW MPAKTUKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO MTPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OO0I1IeCTBEHHOH NMPaKTHKH;

MMOHUMAaHMs CIeUN (UK XUMHUH KaK HaAyKH, 0CO3HAHMA €€ poJid B (POPMHUPOBAHUH PAIIMOHATIEHOT'O HAYYHOTO
MBIIIJIEHUSI, CO3JaHUM LIEJIOCTHOTO TPEACTaBIEHUS 00 OKpY)KaIoIEeM MHUpPE KaK O €AMHCTBE IMPHUPOIbI U
YelloBeKa, B TMO3HAHUM TPUPOAHBIX 3aKOHOMEpPHOCTEH M peHieHHH NpoOJeM COXPAaHEHUS MPUPOIHOTO
paBHOBECHS;

yOexIEHHOCTH B 0CO00# 3HAYMMOCTH XMMHUU JUIsl COBPEMEHHON LMBWIM3ALMU: B €€ TYMaHUCTHYECKOM
HAIPaBJICHHOCTH M BaXHOH POJIM B CO3/IaHUU HOBOW 0a3bl MaTE€pUANBbHON KYJIbTYphI, PEIICHUN TI00aTBHBIX
npo0JieM YCTOWYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, DHEPTETUUYCCKOM, MUIIEBOM W IKOJIOTHIECKOM
0€30MacHOCTH, B PAa3BUTUU MEIULMHBI, O0ECIEYeHUH YCIOBUN YCIEIIHOTO TpyAa U DKOJIOTHYECKU
KOM(DOPTHOM KU3HH KaXKJOTO YiIeHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: IIOHMMAaHUSl CYIIHOCTH METOJOB II03HAHUS, MHCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOIb30BaTh MOJy4aeMbl€ 3HAHUS JIJISl aHAJIN3a U OOBSICHEHUS SIBJICHUN
OKpY’KAIoIIero MUpa U MPOUCXOIAUINX B HEM M3MEHEHUH, yMEHHsI JeslaTh OOOCHOBAHHBIC 3aKIIOYEHUS Ha
OCHOBE Hay4YHBIX (DaKTOB M UMEIOIMXCA JAHHBIX C LENbIO MOTYYEHHS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BaTh XMMUYECKUE 3HAHUS JUIsl pelIeHMs] MpoOJeM B peasbHbIX
KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON NeATEIbHOCTH;



TOTOBHOCTH U CITIOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHUIO  CaMOOOPa30BaHUIO, K AKTUBHOMY MOJTyUYEHHUIO
HOBBIX 3HAHUH IO XUMUU B COOTBETCTBUHU C KUZHCHHBIMU MOTPEOHOCTSMU;
HHTEpeca K 0COOEHHOCTSAM TPyAa B pa3inuHbIX chepax npodhecCHOHATBbHON JesITENbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS y4eOHOTO TmpeaMeTa «XUMUs» Ha YPOBHE CPETHETO OOIIero
o0pa3oBaHMs BKITIOYAIOT:

3HaYMMBbIC JI1 (POPMHUPOBAHUS MUPOBO33PEHUS OOYUAOIIMXCS MEXIUCITUIUTMHAPHBIE (MEXKIIPEIMETHBIC)
oOlIeHayYHbIC TOHATHS, OTpAXKAIOIIME IIEIOCTHOCTh HAy4YHOH KapTUHBI MHpa M CHEIU(PUKY METOJI0B
MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPT U, SIBIICHUE, ITPOLIECC, CUCTEMA,
Hay4YHbIM (DaKT, NPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, HCCICIOBaHKWE, HAOIIOICHME,
U3MEpEHHe, SKCIIEPUMEHT U JApYyTHE);

yHHUBEpcajbHble  y4yeOHble  JeHCTBUS  (MO3HABATENbHBIE, KOMMYHHKATHUBHBIC,  PETYJISATHUBHBIC),
obecnieunBaromue  (GopMupoBaHue  (PYHKIMOHAIBHOW TPAaMOTHOCTH H  COLUHUAIBHOW  KOMIIETCHIIUU
o0yJaromuxcs;

CIOCOOHOCTH 00YYAIOIIUXCSI HCTIOJIF30BaTh OCBOCHHBIE MEYKAMCIUILUIMHAPHBIC, MUPOBO33PEHYECCKHE 3HAHNUS
Y YHUBEpCaJbHbIE Y4eOHbIC IEHCTBUS B IO3HABATENbHOM U COIIMALHOM MPaKTUKE.

MertanpenmMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATbHBIMU yUE€OHBIMU TO3HABATEIbHBIMH,
KOMMYHHUKATUBHBIMH U PETYJISTUBHBIMH JEHCTBUSIMHU.

OBy1aieHNe YHMBEPCAJIbHBIMH YU4€OHBIMH MO3HABATEIbHBIMY IEHCTBHSIMM:

1) 6a30Bble JOrnYecKue JAecTBUS:

CaMOCTOSITENNLHO (POPMYITUPOBATEH U aKTYaTU3UPOBATH MIPOOIIEMY, BCECTOPOHHE €€ pacCMaTpPUBATh;

OTIPE/ICIISATH LU e TEIILHOCTH, 3aaBasi MapaMeTPhbl U KPUTEPHUH UX JTOCTHKEHHUSI, COOTHOCUTH PE3YyJIbTaThI
JESATSIIEHOCTH C TIOCTABJICHHBIMU IIEJISIMH;

WCIOJIb30BaTh PU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHHS — BBIJICISITh XapaKTEePHbIE TPU3HAKU
MOHATHIA W YCTaHABJIMBATh WX B3aMMOCBS3b, HCIIOJB30BATh COOTBETCTBYIOIIME TOHATHS A OOBSICHEHUS
OTJIENBHBIX (DAKTOB U SIBJICHHUIA,

BBIOMPATH OCHOBAHUS M KPUTEPHH TS KJIACCU(UKAIIMA BEIISCTB M XUMHUYCCKHUX PEAKIIHIA,

yCTaHaBIMBATh NPUUYUHHO-CJIEICTBEHHBIEC CBA3U MEXK/Y N3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pacCyKIeHHs (MHAYKTHBHBIC, JEQyKTHBHBIC, 1O aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U ITPOTUBOPEUUS B PACCMATPUBACMBIX SBIICHUSAX, (POPMYITMPOBATH BBIBOIBI U 3aKITFOUCHUS;

MPUMEHSITh B MPOIECCEe IMO3HAHUS, HCIOJIB3yeMble B XHMHU CUMBOJIMYCCKHE (3HAKOBBIC) MOJICIH,
peoOpa3oBBIBATh MOJICTLHBIE MTPEACTABICHHS — XUMUYECKUN 3HAK (CHMBOJT) dJIEMEHTa, XUMU4eckas ¢popmyia,
ypaBHEHHE XHMHUYECKOM peakiMu — TNpU pPElIeHUH Y4eOHBIX MO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB H3YYaeMBIX
BEIIECTB M XUMUYCCKHUX PEAKITHIA.

2) 0a3oBbIe UCCJIEN0BATEIbCKUE AeHCTBYS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMSI BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh IENH W 3aJa4d  HCCICNOBAHUS, HCIIOJIB30BATh MOCTABIECHHBIE M CaMOCTOSITEIHHO
c(hOpMYJIMPOBAHHBIE BOITPOCKHI B KAYECTBE MHCTPYMEHTA TIO3HAHHMSI M OCHOBBI JIJIs1 JOPMHUPOBAHUS TUTIOTE3BI 110
MIPOBEPKE MPABHIIBHOCTH BBHICKA3bIBAEMBIX CYKICHHIA;

BJIQ/IeTh HABBIKAMU CaMOCTOSITENBHOTO IJIAHUPOBAHUS W TPOBEICHHS YUYECHHYECKHX SKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHUS HAOIIOaTh 32 X0IOM IIPOIIeCCca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €T0 Pe3ybTar,
dbopmynrpoBate 0000IICHHS W BBIBOJBl OTHOCHTEIBHO JOCTOBEPHOCTH PE3YyJbTATOB MCCICIOBAHMUA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

npUOOpETaTh OMBIT yUEHUYECKON HCCIIE0BATEIBCKOM 1 IPOEKTHOM 1€ATEeIbHOCTH, POSBISATH CIIOCOOHOCTH
Y TOTOBHOCTH K CAMOCTOSITETbHOMY ITOUCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMIHbIX
METOJIOB TIO3HAHMSI.

3) padoTa c undopmanmeii:



OPUEHTUPOBATHCS B PA3TUYHBIX UCTOYHUKAX HH(OpMALMK (HAYIHO-TIOMYJISIpHAS JINTEPATypa XUMHUECKOTO
coJiepKaHus, CIIpaBOYHbIE T0COOUs, pecypchl IHTepHeTa), aHaIM3UpOBaTh HHPOPMALIUIO PAa3TUUHBIX BHJIOB U
¢dbopM mpencTaBieHus, KPUTHYECKH OIIEHUBATH €€ JOCTOBEPHOCTH U HETIPOTUBOPEYNBOCTE;

(dbopMynupoBaTh 3ampochl U MPUMEHSATh pPa3IMYHBIE METOIbl MpPU TOUCKE M OoTOope HH(pOpMaLUH,
He0OXOIUMOM TSI BHITIOTHEHUS YUEOHBIX 3a/1a4 ONMpPEeeIEHHOTO THIIA;

MpPUOOpPETaTh OIBIT HCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTUH W Pa3IHYHBIX
MTOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMy mpeacTaBieHus HHPoOpManuu (CXeMbl, Tpaduku,
JrarpamMmbl, TaOJIHUIIbl, PUCYHKHU U IPYTHE);

WCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU paboTe ¢ XUMUIECKOW MH(OpMAIIHE: TPUMEHSTh
MEXIpenIMeTHbIe ((pU3UYecCKne M MaTeMaTHYeCKWe) 3HAKW H CHMBOJBI, (OpMyibl, aOOpeBHATYDHI,
HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEJICTBA HATIISIAHOCTH.

OBi1aeHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMHU:

3aJaBaTh BOIIPOCHI 110 CYIIECTBY 00CYX/1aeMOW TEMBI B X0/I€ TUAJIOTa /WM TUCKYCCUH, BBICKA3bIBATh HJICH,
(bopMyIHpPOBATh CBOU NPEIOKEHHSI OTHOCHTEIHHO BBHITIOJTHEHHUS TIPEJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MpE3EHTAIMell pe3ylbTaTOB MO3HABATEIBHON NESTEIBHOCTH, TOTYUYEHHBIX CaMOCTOSTEIBHO
WJIA COBMECTHO CO CBEPCTHUKAMH IPH BBIMOJIHEHUH XUMHUYECKOTO HKCIIEPUMEHTA, IPAKTUYECKOH paboThI MO
WCCIICZIOBAaHUIO CBOWCTB M3y4aeMbIX BEIECTB, peaIM3alii y4eOHOT0 MPOEKTa U (POPMYIMPOBATH BHIBOABI MO
pe3yabpTaTaM TpPOBEAEHHBIX HCCIECIOBAHUN MYTEM COTJIACOBAaHUS TO3HMIMN B XOae OOCYXIeHHs W oOMeHa
MHEHUSIMHU.

OBi1ajeHNe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU 1€l CTBUSIMM:

CaMOCTOSITENILHO TUTAHUPOBATh M OCYIIECTBIISITH CBOIO TIO3HABATENBHYIO JESTEILHOCTD, OTMPEACIsis €€ 1enn
W 3a]1a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHUPOBATh MPEIaraeMblii alTOPUTM JICHCTBHIMA
MIPU BBIMIOJTHEHUN Y4YEOHBIX M HCCIEAOBATEIBCKUX 3a]ad, BbIOMpaTh HamOojee 3P (GEeKTHUBHBIN CIOCO0 WX
pelIeHus ¢ y4€TOM MOyYeHHUs] HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEAKIUIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HAa OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHnyeckasi XMMHUsh) OTPaXKaroT:

c(hOpMHUPOBAHHOCTD MPEJCTABICHUN 0 XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHONW KapTHHBI MHUPA,
pONM XMMHMM B TIO3HAHWUU SIBICHUN TPUPOJBI, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYphl JTUYHOCTH, €€
(YHKIIMOHATTFHOW TPAMOTHOCTH, HEOOXOIMUMOW JJisi peHICHHS MPAKTUYEeCKHX 3adad M DIKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOM Ccpejie;

BJIQJICHUE CUCTEMON XMMHUYECKHUX 3HAHUH, KOTOPast BKIIOYAET: OCHOBOMOJATAIONINE TOHATUS (XUMUYECKUN
JJNIEMEHT, aToM, OJJEKTpOHHas 000J0YKa aroMa, MOJIeKYyJia, BaJeHTHOCTh, JJIEKTPOOTPUIATENLHOCTD,
XUMHYECKast CBSA3b, CTPYKTYpHast hopmya (pa3BEpHyTast U COKpamEHHAas), MOJIb, MOJISIPHASI MACCa, MOJISIPHBIIA
00BEM, YIIIEpOIHBINA CKeNeT, GYHKIMOHAbHAS TPYIIa, PaauKal, H30MEPHs, U30MEPbI, TOMOJIOTHICCKUHN PSIII,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJA M a30TCOACPIKALIUE COCTUHEHUs, MOHOMEp, IMOJIUMEDP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHNS); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHMYECKHUX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIHMYECKUN S3bIK XHUMUU;
MHPOBO33PECHUYECKHE 3HAHUS, JIekKAIIHME B OCHOBE NMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHUMHYECKUX
SBJICHUH, (PAKTOJOTHYECKHE CBEIEHHUS O CBOWMCTBAX, COCTAaBE, MOJYyUYEHUU U OE30MACHOM MCIIOJIb30BAHUU
BKHEHIIINX OPTaHUYECKUX BEIECTB B OBITY U MPAKTHUECKOH eATEIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUH BBHISBIATH XapaKTEPHbIE MPU3HAKU TOHATUN, YCTAHABIUBATH UX B3aUMOCBS3b,
WCII0JIH30BaTh COOTBETCTBYIOIINE TOHITHS MPU OMUCAHUU COCTaBa, CTPOCHUS U MIPEBPAILICHUIM OPTraHUYECKUX
COCIUHCHHI,



c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BaTh XUMHUUYECKYIO CUMBOIIUKY I COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTON, COKpamIEéHHON) (GOpMYyN OpPraHWYECKUX BEIIECTB M YPABHEHHA XUMHYECKHX
peakIfii, U3roTaBIUBaTh MOJIETU MOJIEKYJ OPTaHWYECKUX BEIIECTB JUISl WILTIOCTPAIMA WX XUMHYECKOTO
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh U3YUYEHHBIX OPTaHUYECKUX BEHIECTB MO MX
COCTaBy M CTPOCHHUIO K OIpeAeNEHHOMY KiIacCy/Tpynre COeAMHEeHUN (YTJIEBOJAOPOJbI, KHCIOPOA U
a30TCOJICPXKAIINE  COCIUHEHHUS, BBICOKOMOJICKYJIPHBIE COEAWHEHHWs), JaBaTh MM Ha3BaHUS  TIO
cuctematnueckod HoMeHkmarype (IUPAC), a Takke NpUBOIWUTH TPUBHAIBHBIC HAa3BaHUS OTHEIbHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, MPOMUIIEH, alleTHUIICH, STUICHIJIUKOIb, TIUIEpUH, (eHon, ¢popManbIeris,
aleTanbAeTu/l, MypaBbUHAs KUCIIOTa, YKCYCHAsl KUCJIO0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KMCIIOTA, TIII0K034,
bpyKTO32a, KpaxMaJ, [eJUTI0JI03a, TIIUIIHH);

c(OpPMUPOBAHHOCTh YMEHHUS ONPENENSITh BHUABI XMMHMYECKOH CBS3M B OPraHUYECKUX COCIUHEHMSIX
(omMHApHBIC U KPAaTHBIC);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSITH MOJIOKECHUS TEOPHH CTPOSHUS OpraHuveckux BemectB A. M.
BytnepoBa miist 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHECHHS
MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOEHUE, (PU3NUYECKHE U XUMHYECKHE CBOMCTBA
TUTIUYHBIX TPEJICTABUTENCH Pa3UYHBIX KJIACCOB OPTaHMYECKUX BeHIeCTB (METaH, 3TaH, STUJICH, MPOIHIIEH,
arneTwieH, 0Oyramuen-1,3, merunOyraauen-1,3, 6€H30JI, METaHOJI, 3TAHOJI, STUJICHIJINKOIb, TIHIEPUH, (HEHOII,
areTanabAeTUl, MypaBbUHAS M YKCyCHAs! KUCJIOTHI, TIIFOK03a, KpaxMal, IeJUII0JI03a, aMUHOYKCYCHAsI KUCIIOTa),
WTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXAY HUMHU YPAaBHEHUSIMH COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHi
C HCIIOIh30BaHUEM CTPYKTYPHBIX POPMYI;

c(OPMUPOBAHHOCTh YMECHHSI XapaKTEPH30BATh UCTOYHHUKHU YTICBOJOPOIHOTO CHIPbs (HE(PTh, MPUPOTHBIN
ras, yrojb), CiocoObl UX MepepadbOoTKH U MPAKTHIECKOE MPUMEHEHHE MPOAYKTOB MEPepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHHS MO XWMUYECKUM YypaBHEHHUSM (Macchl, 00b&Ma,
KOJIMYECTBA UCXOAHOTO BEUIECTBA WU MPOAYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJTHUECTBY OJHOTO
Y3 UCXOAHBIX BELIECTB WUJIU MPOIYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHM BJIQJCTh CHUCTEMON 3HAHMK 00 OCHOBHBIX METOJIaX HAYYHOTO TMO3HAHUS,
UCIOJIb3YEMBIX B XUMHHM IpPU H3YYCHHHM BEIECTB W XUMHUYECKHUX SIBJICHUI (HaOlroJeHue, U3MepeHHe,
AKCIIEPUMEHT, MOJICIIMPOBAHKE), UCIIOIB30BAaTh CHCTEMHbIE XMMHUECKHUE 3HAHUS ISl IPUHSTHUS PELICHUI B
KOHKPETHBIX >KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUHN COOMIOJATh MPaBHUIa MOJIb30BAHUS XMMHYECKOW MOCYI0H M J1a00OpaTOPHBIM
o0opy/soBaHHEM, a TakXKe MpaBWia OOpalleHHs C BEHIECTBAMH B COOTBETCTBUU C HWHCTPYKLUUAMHU I10
BBHITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT (TpEeBpaIleHus
OpraHWYECKUX BEIECTB MPU HArpeBaHUU, TMOJIYUYCHHE ITHJIEHA M HM3YyYEHHE €r0 CBOMCTB, KaueCTBEHHBIC
peakuuu OpraHMYecKHX BEIECTB, ACHATypauus OeJIKOB MpH HarpeBaHUM, IIBETHbIE pEakluu OEIKOB) B
COOTBETCTBUM C MpaBUIaMH TEXHMKH OE30MacHOCTH MpH OOpalleHHd C BeUIeCTBAMH U J1Ia0OpPaTOPHBIM
o0opyoBaHWEM, TPEIACTABIATh PE3yIbTaThl XMUMHYECKOTO JKCIEPUMEHTa B (OpME 3aluCH ypaBHEHUH
COOTBETCTBYIOIIUX PEaKIUN U (OPMYIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHMIM KPUTHYECKH AHAJU3UPOBATH XMMHUYECKYI0 MH(GOpPMALUIO, MOITyYaeMylo M3
Pa3HbIX UCTOYHUKOB (CpeAcTBa MaccoBoil nHpopmanuu, THTepHET U Ipyrux);

c(hOpPMUPOBAHHOCTh YMEHHI COOJIIO/IATh MPaBUJIa SKOJOTHYECKH I1eJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM JESITEIBHOCTA B IEJISIX COXPAHEHHUSI CBOETO 37I0POBbSI M OKPYXKAIOIIEW MTPHUPOIHOM Cpeabl,
0CO3HaBaTh OMACHOCTH BO3JICUCTBUS Ha KUBBIE OPTaHU3MBI ONPEACIIEHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAs
cmbica nokazarens [1/IK, moscHATh Ha mpuMepax CrnocoObl YMEHBIICHHUS U MPEeIOTBPALIEHUS WX BPEIHOTO
BO3JICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTs1 00YHAIOIIUXCS C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS: YMEHHE TPUMEHSTH 3HAHUS 00 OCHOBHBIX
JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUICCKUX SIBIICHUN;



JUI CIIENBIX U CIA0OBUASAIIMX OOYyYaroIIMXCs: YMEHHE MCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO CHCTEMY
o6o3Hauenuii JI. bpaiiist 11 3armucu XUMHYECKUX (GOopMyII.

11 KJIACC

[IpenMeTHBIE pe3ybTaThl OCBOCHUS Kypca «O01as u HeopraHudeckasi XUMUsD» OTPAKAIOT:

c(OpMUPOBAHHOCTb MPEACTABICHUI: 0 XUMUYECKOW COCTABIISAIONIEH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA,
pOJiM XMMHMM B TO3HAHUU SBJICHUN TPUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYphl JIUYHOCTH, €€
(YHKIIMOHATTFHOW TPAMOTHOCTH, HEOOXOAMMOW MMl peHIeHHs MPAaKTHUYEeCKHX 3aJad M HIKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U TIPUPOTHOM CpeJie;

BJIQJICHUE CUCTEMOM XUMHUECKUX 3HAHUN, KOTOPAasi BKJIFOUAET: OCHOBOMOJATAIONINE TOHATHUS (XUMUYECKUN
AJIEMEHT, aTOM, U30TOIl, S-, p-, d- AIIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIA 00BEM,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIHHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas CBsI3b (KOBAJCHTHAas, WOHHAs,
METaJTU4ecKasi, BOJOPOJHAS), KpUCTAUTMYECKas pemérka, TUIBl XUMHYECKHX pEeaKIHid, pacTBOp,
3JIEKTPOJIUTHI, HEIJEKTPOJIUTHI, FICKTPOJIUTAYECKAS] TUCCOIUAIUS, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKON peakluh, XWMHUYECKOE pPABHOBECHE);, TEOPHU U 3aKOHBI (TEOpHsl DIICKTPOIUTHUYCCKOMN
aucconuanuu, nepuoanyeckuii 3akon /. M. MengeneeBa, 3aKOH COXpaHEHUsT MacChl BEHIECTB, 3aKOH
COXPaHEHHUS U MPEBPAICHUS YHEPTHH MPH XUMHUYECKUX PEaAKIHsIX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN S3BIK
XUMUHU, MHUPOBO33PEHUECKHE 3HAHMS, JIeKAlIMEe B OCHOBE TMOHUMAHHUS MPUYMHHOCTH M CUCTEMHOCTH
XUMUYECKUX SIBICHHUH, ()aKTOJOTMYECKHE CBEICHUS O CBOMCTBax, COCTaBe, IMOJIYYEeHWH H O€30macHOM
MCIOJIb30BaHNHU BaXXHEUIIINX HEOPTaHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIBHOCTH YEIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUH BBHISBIIATH XapaKTEPHbIE MPU3HAKU OHATUN, yCTAaHABIUBATh UX B3aUMOCBSI3b,
WCII0JI30BaTh COOTBETCTBYIOLIME MOHATHUS IIPU OMUCAHUHM HEOPTAHMUECKUX BEIIECTB M MX MPEBPAIICHUI;

c(hOopMUPOBAHHOCTh YMEHHUN HCIIOIH30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIsl COCTABJICHUS (hOPMYJT BEIIECTB U
YpaBHEHUH XMMHYECKUX peakiuii, cucreMarndeckytro HomeHkiatypy (IUPAC) u TpuBHanbHBIE Ha3BaHHS
OTJIENbHBIX HEOPTaHUYECKHUX BEUIECTB (yrapHBbIid ra3, yriaeKUCIbIi ra3, aMMHUak, raiéHas u3BecTbh, HerameéHas
W3BECTh, MTUTHEBASI COJIA, TUPUT U JPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPEACNISITh BAJICHTHOCTh M CTEICHb OKHUCICHUS XUMHUYECKHUX SJIEMEHTOB B
COCIMHEHUSIX PAa3JIMYHOIO COCTaBa, BHJI XUMHUYECKOW CBSI3M (KOBaJIGHTHas, WOHHAsA, METaJUIMYecKas,
BOJOPOJHAs) B COCAUHEHMSIX, THI KPHUCTAJUIMYECKON pemeéTKku KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJISIpHAsl, WOHHAs, MeETaJuIMuecKasi), XapakTep Cpelbl B BOAHBIX PACTBOpAX HEOPraHUYECKUX
COCIMHEHHH;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBATh MPUHAJIEKHOCTh HEOPraHMYECKHUX BEIIECTB M0 UX COCTaBy K
onpeAenéHHOMY KJIacCy/Tpymie COeAMHEHWH (MPOCThle BelIeCTBA — METAIIbl M HEMETallIbl, OKCHIBI,
OCHOBaHUSI, KUCJIOTBI, aM(OTEPHBIC THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacCKpbIBaTh CMbICH mnepuogudeckoro 3akoHa J[. W. MenneneeBa wu
J€MOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLLYI0, 00ObSICHUTENbHYIO U IPOrHOCTUYECKYIO (PyHKIINU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh AIEKTPOHHOE CTPOECHUE aTOMOB XMMHUECKHUX AJIEMEHTOB 1—
4 nepuonos Ilepuoanueckoil cucrembl Xumuueckux snemeHToB . 1. MenneneeBa, UCHIONb3YsI MMOHATUS «S-,
p-, d-2IIEKTPOHHBIE OPOUTAIINY, «IHEPTCTHUSCKHUE YPOBHIM», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMHUYECKHUX JIEMEHTOB U UX COCJUHEHUN IO nepuoaam u rpymnmam [lepuoandeckoil cucTeMbl XMMUYECKUX
anemeHToB . 1. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUI XapaKTePU30BaTh (OMUCHIBATH ) OOIINE XUMIUYECKHE CBOWCTBA HEOPTAaHMUECKHUX
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPK/IaTh CYIIECTBOBAHNE T€HETUYECKOM CBS3H MEXKITY HEOPraHUYECKUMHU
BEIIIECTBAMH C IIOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIINA;

c(hOpPMUPOBAHHOCTh YMEHHSI KJIACCU(PHUIIMPOBATH XMMHUUECKHE PEAKIIMU 10 PA3TUYHBIM MIPU3HAKAM (YUCITY
U COCTaBy pEarupyrolux BEHIeCTB, TerioBoMy d(h(eKTy peakuuu, U3MEHEHHIO CTENeHEH OKHCICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YYACTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABIISTh YPABHEHUS PEAKINI Pa3TUIHBIX THUIIOB, MTOJTHBIC W COKPAIIEHHBIC
ypaBHEHUSI peakiuii HOHHOTO OOMEHa, YUUTHIBas YCIOBHS, IPU KOTOPBIX ATH PEAKIUU UAYT 10 KOHIIA;



c(OPMHUPOBAHHOCTh YMEHHUI MPOBOAMTH PEaKIUH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH COCTaB Pa3JIMYHbIX
HEOPraHUYECKUX BEILECTB, PACIIO3HABATh ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOpax
HEOPraHWYECKHUX BEILECTB;

C(OPMHPOBAHHOCTh YMEHHMM pPACKpBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCca ITUX peaKIHii;

c(OPMHPOBAHHOCTh YMEHHUH OOBACHATH 3aBHCUMOCTH CKOPOCTHM XMMHYECKOM peakiMHu OT Pa3InYHbIX
(bakTOpOB; XapakTep CMENIEHHS XHUMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBHUS
(mpunnun Jle [larense);

C(OPMHPOBAHHOCTh YMEHHUH  XapaKTepu30BaTh XWMHUYECKHE TIPOLIECCH, JIeXKAllde B OCHOBE
MIPOMBIIIJICHHOTO TOJIyYeHHsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTb NPEACTABICHUN 00
OOIIMX HAYYHBIX MMPUHIUIAX M SKOJIOTUIECKHUX MPOOIeMaX XUMUYECKOTO IIPOU3BOICTBA;

C(OPMHPOBAHHOCTh YMEHUH IPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM IOHATHUSA «MaccoBas J0Jis
BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B NPHU XMMHMYECKHX PEAKIMAX, MACChl BELIECTBA WM
00bEMa ra30B N0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY OHOTO M3 YYACTBYIOIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(PQeKTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHMS MacChl BEUIECTB, NMPEBPAIICHUS H
COXpaHEHUs SHEPIHH;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATH MpaBHUiia MOJb30BaHUA XUMHUUYECKOM MOCY0HW M J1abopaTOpHBIM
o0OpyJOBaHMEM, a TakXe MpaBWwia OOpalleHHs C BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKLUHUSMH II0
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHATh XHUMHUYECKUHA OHKCIEPUMEHT (pa3yiosKeHue
IIEPOKCHJA BOJOPOJA B NMPUCYTCTBUU KaTaJIN3aTOPa, ONPENEICHUE CPEIbl PACTBOPOB BEIIECTB C ITOMOIIBIO
YHHUBEPCAIBHOTO MHIMKATOpA, BIUSHHUE PAa3IMYHBIX (JAaKTOPOB HAa CKOPOCTb XMMHUYECKON PEaKLUH, peaKIiu
MOHHOTO 0OMEHa, Ka4eCTBEHHBIC PEaKIMH Ha Cylb(haT-, KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHWSI,
pelIeHre 3KCIepUMEHTANbHBIX 3a7a4 1o TeMaMm «Metamuib» U «HemeTanisl») B COOTBETCTBUM C MPaBUIAMU
TEXHUKU 0€30I1aCHOCTH NpH OOpallleHHH ¢ BELIeCTBaMHU M Ja0OpaTOPHBIM 00OPYAOBAaHHEM, HPEICTABIAThH
pe3yabTaThl XUMHUYECKOTO S3KCIEepHUMEHTa B (opMe 3alluCH YPaBHEHUH COOTBETCTBYIOIIMX pEaKIUi H
(bopMyIHpPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUM KPUTUYECKU AHAJIU3UPOBATH XMMHUYECKYIO0 MH(OpPMALMIO, MOIy4aeMyl M3
pa3HbIX HCTOYHUKOB (CpeICTBAa MACCOBOM KOMMYHMKALUU, IHTEpHET U ApyTrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOJIaTh MpaBUJIa HKOJOTHYECKU LEIecO00pa3HOro MoBeIeHUs B OBITY U
TPYJIOBOM JEATEIBHOCTU B LEIAX COXPAHEHHUS CBOETO 3J0pPOBbS U OKPYXKAlOLEH NPUPOJHOU CpEIbl,
OCO3HAaBaTh OIACHOCTb BO3JIEHCTBHUS Ha JKUBBIE OpPraHU3MblI ONPENEIEHHBIX BEIIECTB, MOHMMAs CMBICI
nokazarenss [IJIK, mosicHATE Ha mnpuMepax CcHocoObl yYMEHBUIEHHWS M IPEeJOTBpAllleHHs] HUX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JU1s1 00Yy4YaIOLINXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE IPUMEHSTH 3HAaHUS 00 OCHOBHBIX
JNOCTYITHBIX METOJIaX IMO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUN;

Ul CIIENBIX M CIA0OBUASAIMX OOYyYaroIIMXCs: YMEHHE MCIOJIb30BaTh Pebe(HO-TOYEUHYIO CUCTEMY
obo3nauenuii JI. bpaiins mist 3anucu XuMu4eckux (GopMyIL.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecrBoyacos
Ne ni/nt HaumenoBaHuepasaejioB u KonTpoan HpakTiy JyekTpoHHbIe (HU(POBLIE)
) TEMIIPOrPaMMbl Bcero HbIe fcile o0pa3oBaTe/IbHbIEpeCypChI
padoThbI paGoTHI
Pasznes 1.TeopeTnueckue 0CHOBbI OPraHUYeCKO XUMMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3 bub6nuoreka LIOK https//myshool.edu.ru
M. bytneposa

Hroronopaszneny 3

Pa3znea 2.¥Yr/ieBoaopoabl
21 TTpe/ICTbHBICYTIICBOIOPOIEl — ANKaHb! ) bubnuoteka [IOK https//myshool.edu.ru
29 HenpenenbHbie yriaeBoJOPOIbI: AIKEHBI, 6 1 bu6nuoreka LIOK https//myshool.edu.ru

' QJIKaTUCHBI, AJIKHHBI
73 ApOMaTHUECKHEY IEBOI0POIbI ) bubmuoteka [{OK https//myshool.edu.ru
24 [IpupoaHble HCTOYHUKH YTIIEBOJOPOIOB U 3 1 bubnmoreka [{OK https//myshool.edu.ru

' ux nepepadoTka

Hroronopazneny 13

Pasnen 3.Kuciiopoacoaep:xaniueopranuiecknecoeIMHEeHusi
31 Criupr1. Denon 3 bu6nmoreka L{OK https//myshool.edu.ru
39 Anbaeruabl. KapOOHOBBIE KUCIOTHI. 7 1 bubmuoteka [{OK https//myshool.edu.ru

] Crnoxuble 3¢upsl
33 VITeBOsI 3 1 bubnmoreka [{OK https//myshool.edu.ru

Hroronopaszneny 13




Pasnen 4.A30Tcoep:KaeOPraHNYeCcKHeCcoeHHeH sl

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 4 1 Bubmiorexa HOK https//myshool.edu.ru

Hroronopazneny 4

Paspnen S5.BbicoKOMOJIEKY ISIPHbIECOEIHHEH U

bubnmoreka [{OK https//myshool.edu.ru

5.1 ITnactmaccel. Kayuyku. Bonokna 1

Hroronopazneny 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 3 2




11 KJIACC

KoanuecTBo4acos
Ne n/m HaumeHoBaHnuepasaeioB u Kountpo.s HpakTu DuiekTpoHHbIE (UG POBbIE)
) TEMIIPOTrPaAMMbI Bcero | mblepador aec o0pa3oBaTebHbIEpeCypPChI
o Knepado
ThI
Pasnen 1.TeopeTnuecKkHeOCHOBBIXUMHH
Crpoenue atomoB. Ilepnonnuecknuit

11 3akoH u [lepuoguveckas cucrema 3 bubmuoteka [{OK https//myshool.edu.ru

' XUMHYECKHX d1eMeHToB /1. H.

Meupeneena

12 CTtpoeHHEeBeIIECTRA. 4 bubnmoreka [{OK https//myshool.edu.ru

' MHoroo6pa3neBeIiecTs
1.3 XUMUYECKUEPEAKITHH 6 1 1 bubnunoreka [{OK https//myshool.edu.ru

Hroronopaszneny 13

Paznen 2.HeoprannueckasixuMusi
21 MeTauis 6 1 bubnmnoreka [{OK https//myshool.edu.ru
29 HeMeTauisl 9 1 1 bubnmnoreka [{OK https//myshool.edu.ru
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX ) bubmuoteka [{OK https//myshool.edu.ru

' BEILIECTB

Hroronopazaeny 17

Pasznen 3.Xumus v :Ku3Hb
31 UMISL 1 KD 4 1 bubnmoreka L{OK https//myshool.edu.ru

Hroronopazneny 4

OBIIEE KOJIMYECTBO YACOB I10 34 3 3

I[MTPOIT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne JlaTranzyueHust
o/ Temaypoka KouanuecrBo y
I Hacon peero ITo m1any DaKTHYECKHU
1 IIpenMer opraHnueckoil XumMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHHE 1 05.09
’ Teopus crpoenus oprannueckux coequHennii A. M. bytneposa, eé 1 12.09
OCHOBHBIE TOJIOKEHHUS
3 [IpencraBnenue o kinaccudukanuy oprannyeckux Beuiects. Homenknarypa 1 19.09
(cucreMaruyeckasi) U TPMBHAJIbHBIE Ha3BaHUSI OPraHUYECKUX BELLECTB )
4 AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUUECKUM Pl 1 26.09
5 MertaH U 3TaH — NPOCTEHIINE TPEACTABUTENIN AIKAHOB 1 03.10
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 10.10
7 OTWIEH ¥ NPONWIEH — NPOCTEUIINE MPEICTABUTEIN AJIKEHOB | 17.10
8 [Tpaktrueckas padota Ne 1. «IlonydeHue dTUIeHA M H3YYCHHE €TO CBOMCTBY 1 24.10
9 Anxanuensl. byranuen-1,3 u metun6yraguen-1,3. Ionyuenue 1 07.11
CUHTETHYECKOTO KayuyyKa ¥ pEe3HHbI
10 AJKHMHBL: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUI DAL, 1 14.11
AlleTHIIEH — IIPOCTEUIINN TPEACTABUTEND AJIKUHOB
11 Brluncienus 1o ypaBHEHHIO XUMUYECKOW peaKIuu 1 21.11
12 Apenbl: 6eH3011 1 ToIyous. TOKCHYHOCTh apeHOB 1 28.11
13 I'enernyeckas cBA3b yIIIEBOJOPOAOB, IPUHAIEKALIMX K PA3IMUHBIM 1 05.12
KJ1accam
14 [IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJOB: MPUPOIHBIN I'a3 U MOMYTHHIE 1 12.12
He(TsHbIE ra3pl, HePTh U MPOIYKTHI €€ IepepadoTKU )
15 [IpupoaHbIE HICTOYHHUKH YITIEBOAOPOJOB: IPUPOAHBIN I'a3 U MOy THHIE 1 19.12
He(TsHBIE ra3bl, HeQTh U MPOIYKTHI €€ IepepadoTKU
16 KontposibHas paboTa no pazaeny «YTiIeBoI0pOabD» 1 26.12
17 [IpenenpHble 0IHOATOMHBIE CIIMPTHI: METAHOJ U 3TaHOJI. BojopoiHas cBs3b 1 09.01




18 MHOroaroMHbl€ CIUPTHI: ITWICHIIIMKOIb U TITULIEPUH 1 16.01

19 @DeHoIT: CTPOCHUE MOJIEKYJIBI, (PU3NIECKHE U XUMHUECKUE CBOMCTBA, 1 2301
MIPUMEHEHUE

20 Anpaerunpl: GopMalIbICTH M alleTAIbICTH. AIIETOH 1 30.01

71 OAHOOCHOBHBIE NpeAebHBIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAS U 1 06.02
YKCyCHas

22 [TpakTuyeckas padora Ne 2. «CBoHCTBa pacTBOpa YKCYCHOM KHUCIOTBD) 1 13.02

73 CreaprHOBas U OJIEMHOBAs! KUCIOTHI, KAK IIPEICTABUTENIN BHICIIUX 1 20.02
KapOOHOBBIX KHUCJIOT

24 MBpbl1a KaK cOJIM BbICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JeiCTBHIE 1 27.02

25 CnosHble 3(upbl KaKk IPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ 'naponus 1 05.03
CIIOHBIX 2(DUPOB

26 JKupsl: ruposn3, MpuMeHeHne, OMOJIOTHYECKas POJIb )KHPOB 1 12.03

27 VYreBonpl: cocTaB, kiaccuukaius. BaxkHennme mpeacTaBuTeNH: TIII0K03a, 1 19.03
dbpykTo3a, caxaposa

28 Kpaxmai 1 nemuirono3a Kak pupoaHble IOJTUMEPDI 1 02.04

29 Konrtponsnas padorta no pasneny «Kucnopoaconepxkaiue opraHuuecKue 1 09.04
COETUHEHUSI»

30 AMUHBI: METWJIAMUH Y aHWJIHH | 16.04

31 AMUHOKHUCIIOTHI KaK aM(QOTEpHbIE OPIraHUYECKUE COSTUHEHMSI, X 1 23 .04
Ouonoruueckoe 3HadeHue. [lentuabl

32 benku. OCHOBHBIE MOHATHSI XMMUU BRICOKOMOJIEKYJISIPHBIX COCTMHEHUM 1 07.05

33 [TpomexxyTounas arrectarusi. KontpoapHas paboTta | 14.05

34 OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTUHEHHIH. 1 21.05
[InacT™Macchl, KayuyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne Temaypoka KosnuectBo JaranzydeHnusi
n/ 4acoB Bcero
I Ilo niaany DakTHYEeCKH

1 XHUMHYECKHUH 2JIeMEHT. ATOM. DJIeKTpOHHAs! KOH(HUTypaIys aTOMOB 1 05.09

) Ileproguueckuii 3axkoH u Ilepuoauueckas cuctemMa XUMHYECKUX YIEMEHTOB 1 12.09
J1. 1. Menieneena, ux CBsI3b C COBPEMEHHON TEOPUEU CTPOCHUS aTOMOB )
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX

3 COEMHEHHMI 10 TpyNIiaM U MeproiaM. 3HAYCHUE EPUOANIECKOr0 3aKOHA U 1 19.09
CUCTEMBbI XUMHUYECKUX d11eMeHTOB JI.J1. MeHeneesa B pa3BUTUU HAYKU

4 CrpoeHue BemecTBa. XuMu4eckasi CBsi3b, €€ BUIbl; MEXaHU3MBbI 1 26.09
o0Opa3oBaHMsI KOBaJICHTHOM cBsi3U. BooponHas cBs3b '

5 BanenTtHocTh. DnekTpoorpunarenbHocTh. CTeneHs okucieHus. Bemecrsa 1 03.10
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOT'O CTPOEHUS

6 ITonsTue o nucnepcHbIX cuctemMax. MICTUHHBIE U KOJUIOMIHBIE PACTBOPSI. 1 10.10
MaccoBast 10J1s1 BELLIECTBA B paCTBOPE ]

7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX COCAMHEHUI. 1 17.10
I'eneTnyeckas CBsA3b HEOPraHMYECKHUX BEIIECTB, PA3JIMYHBIX KIACCOB ]
Knaccudukanmsi XuMrUIecKrX peakifii B HEOPraHUIECKON M OPTaHMIECKOM

8 XUMHH. 3aKOH COXPaHEHMsI MACChI BEILIECTB; 3aKOH COXpPaHEHUS U 1 24.10
IIPEBPALCHNS] DHEPTUU IPH XMMUYECKHUX PEaKIMAX

9 CxkopocTs peakinu. O0paTuMbie peakiini. XUMHYECKOEe PABHOBECHE 1 07.11

10 HpaKTquCISa;I pabora Ne 1. «BnusiHue pa3ianuHbIX (PaKTOPOB HA CKOPOCTh 1 14.11
XUMHUYECKON pEeaKLIUN»

OnexrponuTHueckas gucconuanys. [IonsaTue o BOTOpOJHOM ITOKa3aTene

11 (pH) pactBopa. Peakuuu nonnoro oomena. ['uaponus opraHM4ecKux 1 1 21.11
HEOPraHMYECKUX BEILECTB

12 OKI/ICJ‘II/ITGJ'IBHO—BOCCTaHOBI/ITeUJ'IBHHe peakiuu. [TonsTie 00 snexTponnse 1 2811
pacIiaBoB U pacTBOPOB COJIEN

13 KonrtponbHas padora no pazaeny «TeopeTnueckue OCHOBBI XUMHM 1 05.12




Mertaiubl, X noJjioxkeHue B [leproauyeckoit cucTeMe XUMHUYECKHX

14 anemeHnToB /. 1. MenneneeBa u 0cOOEHHOCTH CTpOEHUs aTOMOB. O011e 1 12.12
¢u3nyecKkre CBOMCTBa METAJNIOB

15 CrinaBel MeTaJIOB. DJIEKTPOXUMUYECKUH psiJl HAPSKEHUI METalIOB 1 19.12

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METANIOB (HATPHM, KaIHi, KaIbIUH, 1 26.12
MarHui, aJIOMUHUN) U UX COSTMHEHUN

17 XHWMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COCAUHEHMI 1 09.01

18 XUMHU4YecKre CBOMCTBA IIUHKA, JKeJie3a U MX COCTUHEHMI 1 16.01

19 [IpakTuueckas pabora Ne 2. "Penienne skcriepiMeHTaIbHBIX 337a4 10 TeEMe 1 23.01
«Metamapy"

20 Hewmerannsl, ux nonoxxenue B Ileproanyeckoit cucteMe XMuMUYECKUX 1 30.01
anemenToB /. 1. MenneneeBa 1 0cCOOEHHOCTH CTPOEHHUSI aTOMOB

71 dusnueckre CBOMCTBA HEMETAIOB. AJUIOTPOIHS HEMETAILIOB (Ha MpUMepe 1 06.02
KHCJIOPOJIa, Cepbl, hocdhopa U yriepoia)

22 XUMUYECKUE CBOMCTBA TaJIOTEHOB, CEPhl U UX COCAUHEHMI 1 13.02

23 XHUMHYECKHE CBOMCTBA a30Ta, hochopa U UX COCTMHCHHUM 1 20.02

24 XHWMHUYECKUE CBOMCTBA YIIIEpOaa, KPEMHUS U UX COCAMHEHHI 1 27.02

25 [IpuMeHeHNne Ba)KHENIINX HEMETAUIOB U UX COCIMHEHUN 1 05.03
O06001enre u cucTeMaTu3alys 3Hanuii o Teme «HemeTtamibn.

26 Brriuucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIINI U TEPMOXUMHUYECKUE 1 12.03
pacy&Thl

27 vlv_IpaKTI/I‘-IeCKaSI pabota Ne 3. «Perrenne 3KCIepUMEHTAIBHBIX 33/1a4 110 TEME 1 19.03

Hemeramist"y

28 KoHntposibHas padota mo TeMam «MeTauiby u «Hemeramiphy 1 02.04

29 Heoprannueckue u oprannueckue Kkucinotsl. Heoprannueckue u 1 09.04
OpraHUYeCKUE OCHOBAHUS

30 AmMdoTepHbIe HEOpraHU4YeCcKHe U OpraHNYecKne coeIMHeHus. [ eHeTnueckas 1 16.04
CBSI3b HEOPTaHWYECKHUX U OPTaHUYCCKUX BEUIECTB

31 Ponp xumum B o0ecrieueHnn SKOJIOTHIECKON, IHEPTETUIECKON U TTUIICBOM 1 23.04

6C3OHaCHOCTI/I, Pa3BUTHU MCOAUITMHBI




[IpencraBienust 06 OOIKX HAYYHBIX MPUHIUIIAX TPOMBILIUIEHHOTO

32 . 1 07.05
MOJIYYEHUs] BAKHEUILUX BELIECTB
33 ITpomexxytounas attectarus. KontpoasHas paborta 1 14.05
34 UenoBek B MUpE BENIECTB U MaTEPHATIOB. XUMHS U 3JI0POBbE YETIOBEKA 1 21.05
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. Pymzutuc I'. E. Xumus. 10 kiacc. Yuebnuk amns odmieodpasosar. yupexxaenuii / . E.
Pymsutuc, ®. I'. ®enpaman. — 4-e uzn. — Mocksa: [Ipocsemenue, 2009. — 224 c. : un
2. Pymsutuc I'. E. Xumus. 11 knacc. Yuebnuk nms o6meobpasosar. yupexaenuii / I'. 1.

Pymsutuc, ®. I'. ®enpaman. — 3-e uzn. — Mocksa: [Ipocsemenue, 2022. — 224 c. : un

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

1. T'apa. H. H. 3agaunuk ¢ «nmomomnaukoM». 10 — 11 kimaccel: mocoOue asns yyammxcst o0ieoopas3onar.
yupexnaenuit / H. H. I'apa, H. 1. I'abpyceBa. — Mocksa: [Ipocsemenue, 2013. — 95 c.
2. WBanosa P. I'. Xumus. [Iporpamma ans 8 — 11 kinaccos obuieobpazosar. yupexaenuii / P. I'. iBanosa,
A. C. Kopomenko. I'ymanutapnsiit uzn. nuentp BJIAJIOC, 2014. — 95 c.;
3. O.C.I'abpuensu, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas KHUATA IS YIUTEISD).
Yacts 1 — M.: [Ipoda, 2019 rox.
4. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonbHas KHUTa A1 yUUTENS.
Yactp 2 — M.: lIpoda, 2022 rox.
5. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoymoBa «3aaauu o XMMHU U CIIOCOOBI X pelieHus» - M.:
«dpodan, 2021rog.
6. B.I'. JlenncoBa «Xumus 11 xnacc noypounsie miansl no yueOnuky O.C.I'abpuensna, I'.I".JIsicoBoib» -
Boarorpan» Yuurens 2018rogz.
7. M.A .Ps6oBa, ¥Y.KO.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kimacey, - M.: Dk3amen, 2019r.

8. O.C.I'abpuensn, U.I'.OctpoymoB «XuMu4eCcKuii sKcriepuMenT B mkoje 11 kmacey; - M.: Ipoda. —
2019 rop.

YUEBHO-ITIPAKTUYECKOE U YYEBHO-IABOPATOPHOE ObOPYJIOBAHUE
ITpubopsl, NpUCIOCOOICHUS:

. Anmapar (ycTaHOBKa) 7Sl AUCTUIUIALIUN BOJIBI

. Becwr (o 500 kr)

. HarpeBarenbHble mpuOOpHI (3MEKTPOIIUTKA, CIUPTOBKA)

. CTOJIMK MOIbEMHBIN

. llITaTuB Ay IEMOHCTPAIIMOHHBIX MpoOupok [1X-21

. ltatuB metannmueckuit JIb

. Anmmapar (npu6op) 11 TOTydeHHsI Ta30B

. Anmapar juist npoBeieHns XuMudeckux peakuuii AITXP

. [Ipubop st uTIOCTpauy 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKkIu OT YCIOBHIA
10. IIpuGop a5 OKUCIIEHUS COIUPTA Ha/l MEHBIM KaTaJau3aTOPOM

11. ITpubGop ans onpeneneHus cocTaBa BO3IyXxa

12. IIpubop nmst cobupaHust M XpaHEHHs Ta30B.

O 00 1 N DN K WK —

PeakTHBbI M MaTepUaIbL:

1. Ha6op Ne 1 OC «Kucnots»

2. Habop Ne 2 OC «Kucmots»

3. Ha6op Ne 3 OC «I'ugpokcuasny

4. Habop Ne 4 OC «OKcHIbI METALIOBY
5. Habop Ne 5 OC «MeTtamuibi»

6. Habop Ne 6 OC «llleno4Hbie U MET0YHO-3eMETbHBIC METAILTBDY
7

8

9.

1

. Ha6op Ne 7 OC «OrneomnacHbie
. Habop Ne 8 OC «I"anmorensn»
Ha6op Ne 9 OC «I"anorenuibi»
0. Ha6op Ne 10 OC «Cynsdatsl. Cynbdursl. Cynbhuabn



11. Ha6op Ne 1 1 OC «Kap6onatsi»

12. Habop Ne 12 OC «®Pocdartsr.

13. Habop Ne 13 OC «Aueratsl. Ponanuael. CoenMHEHHS JKee3ay
14. Ha6op Ne 14 OC «CoeauHeHHs: MapTraHIa

15. Habop Ne 15 OC «Coenunenus xpoMa

16. Ha6op Ne 16 OC «Hutpats»

17. Habop Ne 17 OC «MHmukaTopsi»

18. Habop Ne 18 OC «MunepanbHble y100peHUs»

19. Habop Ne 24 OC «Matepuanibi»

OO6opynoBanue A peanusanuu nporpammsl « Touka pocray

1. MammHa BeIYMCIUTENbHAs 3JeKTPOHHAs nepcoHabHas nopratuBHas RAYbookSI1512 ICL
(HOyTOYK)

2. Habop 1o 3akpemieHuIo n3ydaeMbix TeM Nel 1o mpeaMeTHbIM 001acTsIM OCHOBHOTO OOIIEro
oOpazoBanus (mudposast madoparopusi Pobuk 51al.)

3. HaGop 1o 3aKperyieHnIo U3y4aeMbIX TEM I10 MPEeIMETHBIM 00JaCTSIM OCHOBHOI'O O0ILEro
oOpa3zoBanus (B T.4. Ha6op peaktuBoB OI'D (I'MA)

4. Habop ans noaroroBku k OI'D. [IpenmerHast 061acTh — XUMUs

5. Jlocka TpexaieMeHTHas

6. NurepaktusHas gfocka TRIUMPH BOARD. IIporpammuoe obecneuenue TRIUMPH
BOARD

7. Ilpoextop kopoTkodokycHbiit ACER

8. MDY «Canon»

9. JlokyMeHT-Kamepa

10. Cuctema tectupoBanus kayecta 3HaHui+25 myastoB TRIUMPH BOARD

11. Akyctnueckue konoHku « TopDevice»

12. USB pasBeTBuUTENDH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://www.chemnet.ru I'azera «Xumusi» u caifT 1y yuutens «5 uay Ha ypoK XUMHH»
http://him.1september.ru
Enunas komnexkuust LHOP: [Ipenmernas kosmekuus « XuMusi»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE IKCIIEPUMEHTHI: XUMHSI.
Komnexnus Poccuiickoro o6ieo6pa3zoBaTeiabHOTo nopraia
http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Anuk6epoBoit
http://wwwalhimik.ru Bcepoccuiickast oauMmana mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Oprannyeckasi XuMusi: SJIEKTPOHHBIN YU4EOHUK JIsl CPETHEN TITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: 3JIEKTPOHHBINA yUYECOHUK
http://wwwhemi.nsu.ru OTKpBITBII KOJUTeK: XUMHUS
http://www.chemistry.ru /luctannonHas oJMMIIKAa1a IO XUMHH: TeJICKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHbIA MPOEKT
bubnmnoreka [{OK https//myshool.edu.ru
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