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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha YPOBHE CpPeTHET0 001ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHONW 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenomaBanus y4eOHOTO HpeaMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit @enepanuu, peaan3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX TMOJIOKEHUH «CTpaTeruu pa3BUTHSI BOCIIUTAHUS B
Poccuiickoit @enepaunu Ha nepuon 1o 2025 ronga» (Pacnopsixenue [Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJIX0/I0B K pa3pabOTKe MPOTPaMMEBI IO XUMUH, K OTIPEICICHUIO 00IIEeH CTpaTeTuu
00y4eHHs, BOCTIUTAHUS M Pa3BUTHUS OOYJarOIIUXCS CPEICTBAMH YU4E€OHOTO IMpenmeTa «XHuMHUS»
st 10—11 ximaccoB Ha 6a30BOM YpOBHE COCTaBUIIM KOoHIENTyalbHbIe nojoxkenns T'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COepKaHus, Pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aluM, SBISIETCS HEOThEMJIEMOM YacThl0 HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
LIEHHOCTEH, MPUCYIIHNX LIEJTOCTHOM CUCTEME XUMHUUYECKOTO 00pa30BaHusl. DTH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPUPOJIBL, (GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YeloBeKa, a
TaK)Ke 9KOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHOU cpeje.
Peanmuszyercs xumuueckoe oOpa3oBaHuE OOyYaOIIMXCS HA YPOBHE CpEeIHEro oOIIero
o0Opa3oBaHUs cpeACTBAMU y4eOHOTO mpeaMeTa «XUMHUs», COJIep:KaHnue U TIOCTPOEHUE KOTOPOTO
OINpesieNieHbl B MPOrpaMMe MO XUMHU C Y4€TOM clneuu(UKd HAyKM XMMHHU, €€ 3HA4YEHUs B
MO3HAHUU MPUPOJBI U B MAaTepHaIbHOM *KHM3HM OOLIECTBA, a Takke C y4éToM OOImMX Ienedl u
IPUHLUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHME CHUCTEMBI CpEIHEro oOLIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHMHM HOBOW 0a3bl MaTepuabHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(bopMUpOBaHHE PALIMOHAIBHOTO HAYYHOT'O MBILUIEHUS, B CO3/IaHUE LIEJIOCTHOTO MPEICTABICHUS
00 OKpY)XaroleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, KOTOpoe GOPMHUPYETCs B XUMUH Ha
OCHOBE IOHMMAaHUS BEILECTBEHHOTO COCTAaBAa OKPYXKAIOIIErO0 MHUpPA, OCO3HAHMUS B3aUMOCBS3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JaCTAMU IPUMEHEHMSI.

TecHo B3auMOIEHCTBYsI C JPYTUMU €CTECTBEHHBIMU HayKaMH, XMMHUs CTajla HEOThbEMJIIEMOM
YacThI0O MUPOBOW KYJIBTYphl, HEOOXOAUMBIM YCIOBHEM YCIIELUIHOTO TpyJa U KH3HHM KaKIOro
yineHa oOmectBa. CoBpeMeHHas XUMHUS KaK HayKa CO3UJaTelIbHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HalpaBlieHa Ha pelleHHe TJ00aJbHBIX MpoOJieM YCTONYMBOrO pa3BUTHSA
YeJI0BEUECTBA — ChIPhEBOM, SHEPreTUUECKOM, MUIIEBOM, IKOJOTHUECKOM O€3011aCHOCTH U OXpaHbl
3JI0pOBBSL.

B cootBercTBUM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 xnaccel, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJ0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001ACTAX, HE CBS3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XUMUH (C BKIIOUEHUEM
3HaHUH U3 001Iel XUMHUH) U OpraHuYecKor XuMun. POopMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUH TIpU
U3YyYEHHH IpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHs BCETO MHOT000pa3usl BEIIEeCTB
Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTrO Martepuana u oOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XUMHHU BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenust 00 M3ydyaeMbIX B KypCE€ BEILECTBAX AAIOTCSI B Pa3BUTUU — OT YIJIEBOJAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHUS] O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
U3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKkTOJIOTHYECKHE CBEJCHUS O BEIIECTBAX U XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB aneMeHTaMH COAEpKAHUSA, HWMEIOIINMHA
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUH XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
WMHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIIEN0BATENIbCKUX 3a4ad. B memoM coxepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPraHMUYECKOTO M OPraHMYecKoro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUUECKUX MpoOsieM, a Takxke mpobiieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B nutane perenus 3a1a4 BOCHUTaHUS, Pa3BUTH U COLIMAIN3ALNN O0YJYarOIINXCS IPUHSATHIC
MpOrpaMMOM MO XMMHUHU MOAXOAbl K ONPEIEICHUI0 COJEpKAHUS W IMOCTPOCHHUS MpeaMeTa
npeaycMaTpuBaoT (GOPMUPOBAHUE YHUBEPCANbHBIX Y4eOHBIX NEHCTBUN, HMMeromux 0a3oBoe
3HAUEHUE Uil PA3IMYHBIX BHJOB JEATEIbHOCTH: pEIICHUS MpobieM, MOHCKa, aHalIu3a U
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIEA0BATENbCKOM AESITENIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE CpeJiHero o01iero oopa3zoBaHus, MPH ONPEACTICHUH COJepKATEIbHOM XapaKTePUCTUKH
neneldl M3ydeHWs NpeJMeTa HalpaBICHHUEM MEPBOCTENEHHOM 3HAYUMOCTH TPATULMOHHO
npu3Haércss  (QopMHpoOBaHHE OCHOB XHMHUYECKOWM HAykKu Kak OOIacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KylnbTypbl. C METOAMYECKON TOUKHM 3pEHHs TAaKOM MOAXOJ K OMPEACNCHUIO LEelel HU3ydeHUs
MpeAMETa SIBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



(hopMHpOBAHHE CHUCTEMBI XMMHUYECKHX 3HAHUN KaK BaKHEUIIECH COCTABIISIFOIICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOHW JIEKAT KIIOYEBBIC MOHATHS, (DyHIaMEHTAIbHBIE
3aKOHBI M TEOPUH XHUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE ¥ MOHUMAHHE CYIIIHOCTH JIOCTYITHBIX
0000IIeHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C WCTOPHEH WX pa3BUTHS U
CTaHOBJICHUS;

dbopMHpOBaHHE W pa3BUTHE TMPEICTABICHUA O HAYYHBIX METOJaX II03HAHUS BEHIECCTB U
XUMHYECKUX PEaKIUi, HEOOXOMUMBIX ISl MPUOOPETEHUS YMEHUH OPHEHTHPOBATHCS B MHPE
BEIIECTB U XUMHUYECKUX SBIICHUH, UMEIONINX MECTO B PUPOJIC, B MPAKTUICCKON U MOBCETHEBHON
KU3HH;

pa3BUTHE YMEHHI M CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAONMIOJCHHEM W OOBSICHCHHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOJI0IEHUEM MPaBUII 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU.

Hapsimy ¢ atuM, copepikarenbHas XapakTepUCTUKA [EJIeH W 3a7a4 U3ydeHHUs MpeaMera B
MPOrpaMMe 10 XHMHHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucTeMe cpeaHero ooriero oopasoanusi. CeroHs B MpernolaBaH XUMHUH B OOJIbIIICH CTETIEHU
oTIa€TCs MPEINOYTEHUE TPAKTUYECKON KOMIIOHEHTE COJICpyKaHUsI 00yUEHUs, OPUCHTUPOBAHHOM
Ha MOJArOTOBKY BBIMYCKHUKA 00I€00pa3oBaTeIbHON OpraHu3alliy, BIaJCIOLIEro He HabopoM
3HaHWHA, a (DYHKIIMOHAILHON TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSMH aKTHBHOTO
MTOJTYyYEHUS 3HAHUW Y IIPUMEHEHUS MX B PEATbHOM )KU3HU JIJIS PEIICHHSI MPAKTUISCKUX 33]1ad.

B cBsI3M ¢ 3TMM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMHHHPYIOIIEe 3HAYCHUE
MIPHOOPETAIOT TaKWe TSN U 3a1a49H, KaK:

aJIanTarys 00yJIaroIuXCs K YCIIOBHUSIM JMHAMUIHO Pa3BUBAIOIIECTOCS MHUPa, (GOPMHUPOBAHHE
WHTEJUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYTHHUYECTBY,
CaMOCTOSITCIIBHOMY TPUHSATHIO TPAMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHHEe y OOYyYaIOMIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTEHITUI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs TpoodiieM,
MOMCKa, aHanu3a W 00paboTku wHQOpMauM, HEOOXOIUMBIX JUIsI MPUOOPETEHUS OTBITA
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUI HKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEeKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHaJIn3a y4eOHOM ¥ Hay4YHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATUBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUH U MPOBEJACHUU XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Y 00y4aromuxcs yOexk AEHHOCTH B TYMaHUCTUYECKOM HAMPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHH TJI00AIBHBIX MPOOJIEM palMOHAIBLHOTO IPUPOIOTNOIH30BaAHUS,
MOTIOJTHEHHSI SHEPreTHYEeCKUX PECypCOB M COXpPAHEHHs] MPUPOJHOTO PABHOBECHS, OCO3HAHMUS
HE00X0IMMOCTH OepeKHOTO OTHOIICHHUS K IPUPOJIE U CBOEMY 3I0POBbIO, a TaKXKe MPHUOOPETEeHNUs
OTIBITa HCIIOJIb30BAHUS TIONYYCHHBIX 3HAHUM I MPUHATHUS TPAMOTHBIX PEUICHUI B CUTYaIusX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHHUSIMH.

B yueOHOM mnaHe cpemHero ooOiero oopazoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHSA
BXOJIUT B COCTaB MpeaMeTHON obmacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI».

OO1ee yuClIO 4acoB, OTBEAEHHBIX JIs M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmrero oopazoBanus, coctaBisieT 68 yacos: B 10 kinacce — 34 yaca (1 yac B Heneno), B 11 kmacce
— 34 gaca (1 gac B HezIeTIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MarepuanoB. Teopus CTpOECHUs OpraHndeckux coeaqunenni A. M. bytiieposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenue o knaccuukanuy opraHM4eckux BemiecTs. HoMeHkmaTypa opranndeckux
coelMHEeHUH (cucTeMaTudeckasi) U TpUBUaJIbHbIE HA3BaHUs BOKHEUIINX MPeACTaBUTENEH KIIacCOB
OpraHMYECKUX BEIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOIIOIEHUEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHMH psia. MeTaH W 3TaH — MNpOCTEHIINe
MIPEICTaBUTENN AJIKAHOB: (U3NYECKHE U XMMHUECKHE CBOMCTBA (PeaKkIMy 3aMEICHHS U TOPEHHUS),
HaX0XJeHUE B IPUPOJIE, MOIYYCHHE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTHUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEHUIINE
MPE/ICTaBUTENN aJKEHOB: (PU3MYEeCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOMCTBa (peakuus noaumepusanun). [logydeHrne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTHWICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHE CBOMCTBA
(peakuuu ruApUpOBaHUs, FaJOreHUPOBAHUS, TUAPATAIIUHU, TOPEHUS), TOJIyYEHUE U IIPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckKue ceolcmea (Peakyuu 2ailo02eHUpoO8anus U HUMpOBAauUs), NoiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedts u e€ npoucxoxaenue. CrnocoObl nepepaboTKH HEPTH: IEPETOHKA, KPEKUHT (TEPMUYECKHUIA,
KataauTuueckuit), muponus. Ilponykrtel mnepepaboTku HedTH, HX OpPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3lamu miacTMacc, KaydykoB U pe3uHbl, kojuekuuu «Hedptbe» u «Yronb», MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHhI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMMYECKOHW peakuuu (Maccel, 00b&Ma, KOJIMYecTBa
HCXOJIHOTO BEIIECTBA WM MPOYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXO/IHBIX BELIECTB UM MPOAYKTOB PEAKIINN).

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHOJ: CTpoeHHe, (uzndeckue u
XMMUYECKHE CBOMCTBA (pEaKkUMU C aKTUBHBIMU METaJllaMH, TaJOT€HOBOJOPOJAMHU, TOPEHHE),




npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (Qusnyeckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAECHCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peaKus Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

®deHoJI: CTpoeHUE MOJIEKYIbI, (PU3NYECKHE U XUMUYECKHe CBOMCTBA. TOKCHYHOCTD (heHoIa.
[Ipumenenue denoua.

Anbnerunpl M kemownwvl. DopManbAETHi, aUETAIbIETU]: CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U NPUMEHEHHE.

OnHOOCHOBHBIE TpenebHble KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasl KMCIOTBHI:
CTpoeHHue, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKanmum), IMoyyyeHHe u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENHN BBICIINX KapOOHOBBIX KMCIOT. MblIa Kak COJIM BBICIINX KapOOHOBBIX KUCIOT, UX
MOJOIIIEE JENUCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHbBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBolicTBa (B3auMoieicTBre ¢ ruapokcuaoM Meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBneHHe, OpOKEHUE TIIOKO3bI), HAXOXKJICHWE B MPHUPOJE, MPUMECHEHHE,
ouosnoruyeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKcriepuMEHTANIbHbIE METOJbl W3YYEHHs BEIIEeCTB U MX IPEBpallCHUil: MpPOBEIEHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, Ka4eCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEeHHE 3TaHoia okcuaoM wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBue raunepuHa c¢ ruapokcuaom Mmenu(ll)), ampaernmoB (okucineHue
aMMHa4YHBIM pacTBOpoM okcupa cepedpa(l) u ruapokcumaom meau(ll), B3aumoaeicTerue kpaxmana
C MOJIOM), IPOBE/ICHNE MTPAKTHUECKON pabOoThl: CBOMCTBA PacTBOPa YKCYCHOM KHUCIOTHI.

Pacuérnble 3agaun.

Boruricnenuss 1o ypaBHEHHIO XMMHMYECKON peakiuu (Macchl, 00BbEMa, KOJIMWYEeCTBa
MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTCcoepIKale OPraHndecKie COeqMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHudeckue coequHeHus. Gru3nueckue 1 XUMUYECKHe
CBOMCTBAa aMUHOKHCIOT (Ha mpuMmepe rMIMHA). buonorumueckoe 3HauY€HHWE AMHHOKHUCIIOT.
IlenTunaer.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHAasi CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OENTKOB: THUIPOJIM3, JCHATYpalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTabHbIE METO/Ibl M3YY€HHsI BELIECTB M MX IpeBpallleHuil: HalOirofeHue u
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauus OeNKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BricokoMoIeKyJISIDHBIE COeIMHEHHS

OCHOBHBIE TNOHATHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEOUHEHMI: MOHOMED, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIeKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPU3ALUs U TOJIUKOHICHCALINS.

OKCIIepUMEHTAJIBHBIE METO/IbI M3YYEHUsl BEUIECTB U UX IPEBPAIICHMI: O3HAKOMIIEHUE C
o0Opa3iaMu IpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK H
MOHATHUM, SBISIOLIUXCA CUCTEMHBIMU 11 OTJEJIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAy4HbIE TOHSATHS: SBICHHE, HAydHBI (DakT, THUIIOTE3a, 3aKOH,
TEOpus, aHaJdW3, CHHTE3, KIaCCUPHUKAIMs, MEePUOAUYHOCTh, HAOIIOJACHNE, H3MEPEHHE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE.

®du3uka: MaTepus, SHEPTHs, Macca, aTOM, dJIEKTPOH, MOJIEKYJIA, SJHEPI€TUYECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEUIeCTBA, (PU3MUECKIE BEIUYMHBI U SIMHULIBI KX
U3MEPEHUSL.

buonorus: kinerka, opranusM, 6uocdepa, oOMeH BemecTB B opraHusMe, (orocuHres,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbL, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MpenapaThl, MATEpUaJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XuUMUYecKUN dneMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAsE 000JIOUKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHas KOHGUTYypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB JI. .
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U Ilepmoauyeckoil CUCTEMbl XUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
I10 TpyInaM U neprojaM. 3HaU€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BeliecTBa. XUMHUYECKas CBsI3b. Buabl XUMHYECKOH CBsi3uM (KOBaJEHTHAas
HEeMnoJIApHas U TOJSpHAs, MOHHAsA, MeTajulnyeckas). MexaHu3mbl 00pa3oBaHHs KOBAaJCHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKkTpooTpULaTeNbHOCTh. CTeneHb OKHUCIIeHNs. FIOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE W KOJIIOWAHBIE pacTBOpBL. MaccoBast 1015
BEILIECTBA B pacTBOpE.

Knaccudukanus Heopranndeckux coequHennit. HoMmeHkiatypa HeopraHH4eCKUX BELIECTB.
I'eneTnyeckast CBsI3b HEOPraHUUYECKHUX BEILECTB, MPUHAIICKANTUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peakius. Krnaccudukaius XUMHUYECKHX pPEaKIWi B HEOPraHMYecKOW u
OpraHMYECKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBpalICHUs
SHEPTrUH NMPU XUMUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NIUyHbIX (PakTopoB. OOpaTUMbIE peakiuu.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle [larense.

DnexTponuTHueckas aucconuaius. CunbHble W ciabbie dneKTponauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHAas, 11eJI0UHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.



DKCIEepPUMEHTAIbHBIE METOJIbI M3yY€HHs BEHIECTB M UX IPEBPALICHUN: JEMOHCTpPALIHS
tabmur, «llepuoanueckas cuctema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHUe
MOJIEJIe KPUCTAJUIMUECKUX pelETOK, HaOMI0JIEHHEe M OIUCAaHUE JIEMOHCTPAIlMOHHBIX U
mabopaTOPHBIX OMBITOB (Pa3jokKEeHHE MEPOKCHAA BOJOPOJAa B TPHUCYTCTBHM KaTallM3aTopa,
ONpeIeJICHUE CPeJlbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIHHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpOBEIEHHE IMPAKTHYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUSAM XUMUUYECKUX PEAKIIUNA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM MOHATHS «MACCOBAs JI0JISI BEIIIECTBAY.

Heoprannueckasi xumust

Hewmeranmnsr. [Tonoxenue HemeramioB B [leproanyeckoit cucteMe XUMHUYECKUX DJIIEMEHTOB
J. U. MenneneeBa u O0COOCHHOCTH CTpO€HHUs aTOMOB. DU3MYECKHE CBOWCTBA HEMETAJUIOB.
AmtoTponiisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXHEHIIUX HEMETAJJIOB (TaJIOTE€HOB, CEphl, a3oTa, docdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAIINX KACTIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCTMHEHUM.

Mertamnel. [lonoxenune metamioB B [lepuoauyeckoil cucTeMe XMMAYECKUX AJIEMEHTOB JI.
N. MenneneeBa. OcCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uznueckue cpoictBa MeTaiioB. CIulaBbl METANIOB. DJIEKTPOXUMHUYECKUN Pl HANpPsHKEHUN
METaJJIOB.

XUMHYECKHE CBOWCTBA BAXKHEWIINX METAIJIOB (HATpHWM, KalWd, KaJbIMH, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUN.

OO6mwme cnocoOsI MoTy4eHus: MeTauioB. [I[puMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl HW3Y4Y€HHUS BEIIECTB W MX IPEBpPALICHUN: H3ydEHUE
KOJUIEKIIMH «MeTalibl U CIIIaBbl», 00pa3lioB HEMETAJUIOB, PEIIEHUE KCIIEPUMEHTAIbHBIX 3a/1a4,
HaOO/IeHNe U OMNHCAHME JEMOHCTPALMOHHBIX U JIA0OPAaTOPHBIX OMBITOB (B3aUMOJEUCTBUE
TUAPOKCHU/IA ATIOMUHUS C paCTBOPaMH KUCJIOT M IIEJIOYEH, KAUeCTBEHHbIE PEaKMU Ha KaTHOHBI
METaJIJIOB).

Pacuérnble 3amaum.

Pacuérbl Mmacchl BelecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B peaKIIUU BEIIECTB, pacyE€Thl Macchl (00bEMA, KOTUYECTBA
BEIECTBA) MPOJIYKTOB PEaKLUH, €CIIU OJJTHO U3 BELIECTB UMEET MPHUMECH.

XuMHus U )KU3Hb

Ponp xuMuu B o0ecriedeHrnr 3KOJOTHYECKON, SHEPreTHUEeCKOM 1 MUILeBON 0€301acHOCTH,
pa3BuUTUU MeAUIUHBL. [IoHsATHE O HaydyHBIX METO1aX [TO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBienus 00 0OMKX HAYYHBIX TIPUHIIUIIAX TPOMBIIIIICHHOTO MMOJY4EHUS BaXKHEHIITHX
BEILIECTB.

UenoBek B MHpEe BELIECTB W MAaTEpPUAOB: BAXXHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUIYEeCKHE U MUHEPATbHBIEC yI0OpEHUS.

XUMHUS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IMPENapaToB,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OLITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaAMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU U3y4eHHH OOIIeH M HeOpPraHM4YeCKOW XUMUU B
11 xmacce ocyliecTBIsIETCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK M MOHSTHUM, SBISIFOIIUXCS CUCTEMHBIMH JJIsl OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.



OO01ue ecTecTBEeHHO-HAYUHBIC MOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATIU3,
CUHTE3, KIacCHU(pUKAIUs, TMEPHOJUIHOCTh, HAOIIOIEHUE, OJKCIECPUMEHT, MOICIUPOBaHUE,
U3MEpEeHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrus, macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, U3OTOI,
PaMOaKTUBHOCTh, MOJICKYJa, SHEPTeTUYCCKUI YPOBEHb, BEIIECTBO, TEIO, 00BEM, arperaTHOe
COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEJIMUYUHBI U €AMHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kietka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIICMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHuU3Me.

I'eorpadusi: MuHEpaITBI, TOPHBIC TIOPOJIBI, TTOJIE3HBIE HCKOTIAEMEBIE, TOTUIUBO, PECYPCHI.

TexHonmorus: XuMUYECKast MPOMBIIIIICHHOCTh, METAJUTYPTHs, TPOU3BOACTBO CTPOUTEIBHBIX

MaTcpuraioB, CEIIbCKOXO03SMCTBEHHOE MMpoOn3BOACTBO, nuiieBas MMPOMBIINIJICHHOCTD,
@apMaHGBTHHGCKaﬂ MMPOMBIIIJIICHHOCTD, Mpou3BOACTBO KOCMETHUYCCKUX npemnaparos,
IIPOU3BOJACTBO KOHCTPYKIMOHHBIX Marcpuralion, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HaAHOTCXHOJIOTHH.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3ylbTaTaM OCBOCHHUS OOyJarOIIUMUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3yJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOSHHS TPEIMETa « XMMHS» Ha YPOBHE CpeTHET0 00IIero 00pa30BaHusI BbIICICHBI
CJIEYIOIIE COCTABIIAIOIILE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIUNA 6a30BOM HayKH XUMUU;

TOTOBHOCTb M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCSI B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIn4HOCTHBIE PE3yIbTAThl OCBOCHUS PEAMETA « XUMUS» IOCTUTAIOTCS B €AMHCTBE yUeOHOM
U BOCIUTATEIbHON AEATENBHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKMMM, COLIMOKYIbTYPHBIMH,
IYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU U MJEAJAMHU POCCHUHCKOIO TI'pa)JIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIECTBE HOPMaMHU M INpPaBUJIAMM IOBEJIEHHs, CHOCOOCTBYIOLUIUMH IIpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OIbITA T03HABATEIbHOMN U IPAKTUYECKOH AEATEIBHOCTH 00yUaIOIUXCs 110 Pealn3aluy NPUHATHIX
B 00I11€CTBE LICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOLIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 005A3aHHOCTEH, yBaKE€HUs K
3aKOHY U MPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBbHBIX HOpPMax M IpaBHJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YU€OHOH J€ATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOLIEHHUS K HCTOPUYECKOMY M HAydyHOMY HACJEIUI0 OTE€YeCTBEHHOM
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XHMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HayKH €CThb Pe3yJbTaT JUINTENbHBIX HaOMIOJCHUMH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTepeca M TO3HABaTEJIIbHBIX MOTHMBOB B TMOJYYEHMH M TIOCIEIYIOIIEM aHalu3e
nHGOpMAIIUU O NEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAIMH, CBA3aHHBIE C XUMUYECKUMU SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;



FOTOBHOCTU OLICHMBATh CBOE IOBEJACHUE M IMOCTYNKH CBOMX TOBAPHILEH C NO3HMIMUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBOro M Oe3omacHoro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIcHUs TIPaBUJI OE30TIACHOTO OOpAIIEeHUSI ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATEIHHOCTH;

MOHMMAHMSI I[IEHHOCTH TMPAaBWJI HWHIWBUIYAJILHOTO M KOJUIEKTUBHOTO 0O€30TacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIEHUS aKOTOJI,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKON U APYTUX BUIAX JIEATEITLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ady COLMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCcCUil pa3IuyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH ACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYAIbHOM TPACKTOpUH 00pa30oBaHus, Oy ayIiei
npodeCcCuy U peaau3aiuy COOCTBEHHBIX )KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CrOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MMOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOTHY€eCKOr0 BOCITIMTAHUA:

9KOJIOTUYECKH 11EeJIECO00PA3HOTO OTHOIICHUSI K IPUPOJIE, KaK HCTOUYHUKY CYIICCTBOBAHUS
JKM3HH Ha 3eMIie;

MMOHMMAaHHMSI TJI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSIHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COIIUATILHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOITPOCOB
paIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HEMPUATHS JEHCTBHMA, NMPUHOCSIINX BPEa OKPYXKAIOIICH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOIATOMPHUATHBIE YKOJOTHMUYECKHE TOCIEICTBUS MPEANPUHUMACMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSTH MJICOJIOTHU XeMOopoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOpPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU IIETIOCTHOTO MPEACTaBICHUS 00 OKPYKaoIeM
MHUpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEU M
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €&
T'YyMaHUCTUYECKOW HAMpPaBICHHOCTH M BAXKHOW POJM B CO3JaHUU HOBOW 0a3zbl MaTepuaIbHOU
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTONYHMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKON, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevYeHny yCIOBHIA YCIENIHOTO TPY/Aa U SKOJOTHYEeCKH KOM(MOPTHOM KU3HU KaXKJOTO YJIeHa
00I111eCTBA;

€CTeCTBEHHO-HAYyYHOH TPAMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB IO3HAHMUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCHOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHamM3a U OOBSCHEHHMS SBJICHUH OKPYXKAIOIIEr0 MHpa M MPOUCXOIAIIMX B HEM H3MEHCHHIA,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKJIFOYCHUS HA OCHOBE HAYYHBIX (JAaKTOB M UMEIOIUXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLHsIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON JAESITEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

MHTEepeca K 0COOEHHOCTSIM TPyZa B Pa3IMYHbBIX cepax mpoPecCHOHATHHON NesITeITbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHHSI y4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HaUYUMBIC JIS (DOPMHPOBAHWS MHUPOBO33PEHUS OOYUAIOIMIUXCS MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, MCIIOIh3yeMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprus, SABJCHHUE, MPOIECC, CHCTeMa, HAYYHBIH (DaKT, MPHUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

VHUBEpCATbHBIC  ydeOHBIS JEHCTBUS (TTo3HaBaTeIbHBIC, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaionie QopMuUpoBaHHE (QPYHKIMOHAJIBHOW TI'PaMOTHOCTH H
COIMAITLHOM KOMITETCHITHH 00yJaroNuXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS ~ MCMOJb30BaTh  OCBOEHHBIE  MEXIUCITUTUTMHAPHEIE,
MHPOBO33PCHUECKHE 3HAHUS W YHUBEpPCAJIbHBIC Y4YCOHBIC NEHCTBHS B IIO3HABATCIIBHOW U
COIMAJIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PE3YJIbTAaThl OTPAXAIOT OBJIAJICHUE YHHBEPCAIbHBIMH YyUeOHBIMHU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMHU U PETYJIATHBHBIMU JICHCTBUSMH.

OBJjajieHue YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J€CTBUAMM:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITEIPHO (OPMYJIMPOBATh W aKTyaJu3MpPOBaTh MpPOOJIEMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONPENeNATh IENU JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHOKCHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEIHPHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJb30BaTh TMPU OCBOCHHMHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICATH
XapaKTepHbIC TMPU3HAKKW TIOHATHH ¥ YCTaHABIWMBATh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIIME MOHITUS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHIA;

BBIOMPAaTh OCHOBAHMS M KPUTEPHUHU TS KIaCCU(UKAIIUU BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHABIUBATh MPUUUHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKUE PACCYKAeHUS (MHIYKTUBHbBIC, JIETYKTUBHBIE, TI0 AaHAJIOTHH ), BHISBIISTh
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BHIBOJBI U
3aKITFOYCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, HUCIOJIb3YeMble B XHMHH CUMBOJIMYECKHE (3HAKOBBHIE)
MOJenu, MpeoOpa3oBbIBATH MOIETIbHBIC IPEICTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XHMHUUYECKOM pEakuud — TMpU pEelIeHHd Y4eOHBIX
MO3HABATENBHBIX U MPAKTHYECKUX 33/1a4, TPUMEHITh Ha3BaHHbIE MOJENbHBIE TPEICTABICHUS AJIs
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUUYECKUX PEAKIUH.

2) 6azoBbIe HCCIeN0BaATENbCKHE eCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEI[ECTB U XUMUYECKUX PEAKIIHIA,

dbopMmynupoBaTh LT MW 3aJaYyd  HUCCIEJOBAHHWSA, WCIOIB30BaTh IOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUSI M OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;



BJIQJICTh HaBBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M NPOBEIACHMS YUEHHUECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IpOIecca, CaMOCTOSTENLHO
IIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmynupoBaTh O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICOBAHMSI, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOHW HCCIEIOBATENBCKOH W MPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MIPaKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATh UH(OPMALIUIO PA3IMYHBIX BUJIOB U ()OPM NpEACTABIEHUS, KPUTHUECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(¢bopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl NMpPH IIOUCKE U OTOOpe
nHpopmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHNUSA MH(OPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (hOpMYy IpencTaBieHUsT HHGOPMaALUHU (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIpYTHeE);

HCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMeTHble ((u3NYecKue H MaTeMaTH4eCKHe) 3HakKu U
CUMBOJIBL, (pOpMyIIbl, a00OpeBUATYphl, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEICTBA HATTISIAHOCTH.

OgByajeHyne YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHY NeHCTBHAMM:

3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYXK/JIaeMOW TEMbI B XOJI€ AUAIOTa U/WIN JAUCKYCCUH,
BBICKa3blBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHHUS OTHOCHTEIBHO BBINOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMECH PE3yIbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH [P BBINOJHEHUM XHMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl O HCCIEAOBAHUIO CBOWCTB H3y4yaeMbIX BELIECTB,
peanu3anuu y4eOHOro npoekra U (OpMyIMpOBAaTh BBIBOJBI IO pPE3YJbTaTaM IMPOBEIEHHBIX
UCCIIeIOBAaHU ITyTEM COIJIaCOBaHMsI MO3ULIMI B X0J1€ 00CYXJICHUsI 1 OOMEHAa MHEHUSMHU.

OgBy1ajeHNne YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1CCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYILECTBIATH CBOK II03HABATEIBHYIO AEATEIBHOCTD,
ompenenss e€ Leau U 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJIFOPUTM JEHCTBUIM NPU BBIIOJHEHUU YY4EOHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CII0COO UX pelIeHUs ¢ YUETOM MOIY4YEHHUS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLUAX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JESATEIBHOCTH Ha OCHOBE CaMOAHaJIN3a U CAMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOECHUS Kypca «OpraHuyeckas XuMUsD» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XUMUUECKON COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJU XUMHUHU B TIO3HAHUU SIBJICHUU MPUPOJBI, B (DOPMHUPOBAHUH MBIILUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOTUMOW [Uis pelieHus
MPAKTUYECKUX 3a/a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CpEE;



BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIue
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsE 000JI0YKa aTromMa, MOJIEKYJIa, BAJICHTHOCTD,
ANIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras u
COKpaméHHasi), MOJIb, MOJIIpHAsT Macca, MOJSPHBIH 00BEM, YIrICpOIHBIA  CKEJIET,
(yHKIMOHATBHAS TPYIA, pPagUKal, U30MEpHs, W30MEPbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
YTIIEBOJAOPOIBI, KUCIOPOA U a30TCOMEPKAIIUE COCTUHEHHS, MOHOMEp, MOJIMMEp, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHCHHSI); TCOPUHU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHHICCKUX
BemecTB A. M. bBymiepoBa, 3aKOH COXpaHEHHUsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PCHUCCKHUE 3HAHUS, JIS)KAIIUE B OCHOBE TOHWMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH JIeATEITHHOCTH YeIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEPHBIC NPU3HAKYU TMOHSATHH, YCTAHABIINBATh
WX B3aUMOCBSI3b, UCIIOJIE30BATh COOTBETCTBYIOIINE TIOHSITHS IPH OMMMCAHUK COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBIICHUS
MOJICKYJISIPHBIX B CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (HOPMYIT OpraHMIECKUX BEIIECTB
¥ YpaBHCHHUU XUMUYECKUX pEaKIUi, U3rOTABJIMBATh MOJICIH MOJICKYJI OpTraHHYECKHUX BEIICCTB
JUTS. WJUTFOCTPAITMHN HX XUMHUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHUPOBAHHOCTh YMECHHI YCTAHABIMBATH MPUHAICKHOCTDh U3YYCHHBIX OPTaHUYCCKUX
BEIIECTB 10 WX COCTaBY W CTPOCHHIO K ONPEICIEHHOMY KIIACCY/TPYIIe COCIMHECHUN
(YrJIeBOIOpOJIBI,  KUCIOPOJ M a30TCOJCPIKAIIME COCJAWHEHHUS, BBICOKOMOJICKYIISIPHBIC
COCIIMHEHUS), JaBaTh MM Ha3BaHHWs NO cucremarndeckoid HomeHnkimatype (IUPAC), a rtakxe
MPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIHIIEH,
alleTUJIeH, ASTHJICHIJIUKOJb, TIULEPUH, (PeHod, (QopMaibIeruj, aleTaibAeruja, MypaBbHHAsS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTeapUHOBAs KHUCIIOTa, TIIIOK03a, (pYyKTO3a,
Kpaxmal, eJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNpPEAETATh BUIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHCHUSX (OJMHAPHBIC U KPATHBIC);,

cOpMUPOBAHHOCTh YMEHUSI MPUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHHUS OPraHu4YeCKUX
BemecTB A. M. ByriepoBa [uist 00bsCHEHUS] 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU3OBaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, aTaH, ATWICH, MNPONWICH, aleTWwieH, Oyramuen-1,3, merunOyraaumen-1,3, OeHso,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIMIEPHH, (EHON, alleTalbJIeru]l, MypaBbUHAs U YKCYCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmall, LeJIioNio3a, AaMHHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU yPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX pPEaKLIUl ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOJHOTO CBIPhS
(HedTb, TPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEPepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MPOIYKTOB MepepadoTKH;

chOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS [0 XHMUYECKUM YypaBHEHUSIM
(Maccbl, 00bE€Ma, KOTHMUECTBA UCXOTHOTO BEIIECTBA I MPOAYKTa PEaKIUH 10 U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIINH);

chOpMUPOBAHHOCTh YMEHUI BJIAJIETh CUCTEMOM 3HAHMI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU TMPH M3YYCHHH BEIIECTB M XUMHUYECKHX SBICHUI
(HabnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CHCTEMHBIC
XUMHYECKUE 3HAHUS JUIS IPUHSATHS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;



c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONIATh MpaBUia MOJB30BAHUS XUMUYECKOU MOCYIOH U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleH!s ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU TI0 BBIIIOJHEHHIO Ta00PATOPHBIX XUMHUYECKUX OMBITOB;

Cc(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpalleHHsl OPraHUYeCKUX BELIECTB IPU HAarpeBaHUM, MOJIYYEHHE 3TUJIEHA U U3YYEHUE €ro
CBOWCTB, KaYeCTBEHHBIE PEAKIINU OPTAHNIECKUX BEILIECTB, ACHATYpAIlHsI OCITKOB IPU HAIPEBaHHH,
[[BETHBIE PEAKIINU OCITKOB) B COOTBETCTBUU C IIPABUIIAMHU TEXHUKHU O€30MaCHOCTH IPU 00paeHnn
C BEILIECTBAaMHU U JIAOOPATOPHBIM OOOPYAOBAHMEM, MPEACTABIATH PE3YJAbTaThl XUMHUYECKOTO
SKCTIEpUMEHTa B ()OpME 3alucu YpaBHEHUH COOTBETCTBYIOIIMX pEeaKIUid W (OPMYINPOBATH
BBIBO/IbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3MPOBATH XMUMHYECKYI HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYyTrux);

cOpMHUPOBAHHOCTh YMEHMH COOIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIECO00pa3HOro
MOBEACHNUS B OBITY W TpPYAOBOH JAEATEIBHOCTH B LEISIX COXPAHEHUS CBOErO 3/I0pPOBbS U
OKpY’Karolllell MPUPOJIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNIEHHBIX OpPraHUYECKUX BeUIecTB, MOHMMas cMbica mnokaszarens [I/IK, mosicHsaTs Ha
IpuMepax crocoObl YMEHBIIEHHs] U TMPEJOTBPALIEHHUS] UX BPEJHOIO BO3JIEHCTBUS HAa OpraHU3M
YeJI0BEeKa;

JUig 00ydarouuXxcs C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbs: YMEHHE NPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIS CHETbIX U CIa00BUASIINX 00YJalOIUXCs: YMEHUE UCTIOIb30BaTh PeIbe(HO-TOUEUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumuueckux Gopmyi.

11 KJIACC

[TpeaMeTHBIE pe3ynbTaThl OCBOEHHS Kypca «O01as 1 HeopraHmdecKast XUMHUSD) OTPAKAIOT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUYECKON COCTABIISAIONICH €CTECTBEHHO-HAYYHO M
KapTUHBI MHUPA, POJIM XUMHHU B TO3HAHUM SIBICHUN MPUPOABL, B (OPMUPOBAHUH MBIIUICHHUS W
KyJAbTYPBl JIMYHOCTH, €€ (yHKIMOHAIFHOH TPAMOTHOCTH, HEOOXOIUMOM MJIsl pEeIICHHS
NPaKTHYECKUX 33/1a4 M HKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
IPUPOTHOH Ccpene;

BJIAJICHUE CHUCTEMOW XMUMHYECKUX 3HAHHH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIINE
HOHSTHUS (XMMHUYECKUI AJIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAI ATOMOB, HOH,
MOJICKYJla, MOJb, MOJSPHBI OO0BEM, BAJCHTHOCTb, JJIEKTPOOTPHUIATEIFHOCTD, CTEICHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBaJCHTHAs, WOHHAS, METaIMYecKas, BOJOPOIHAs),
KpUCTAJUINYECKasi  pemeérka, THIBI XUMUYECKUX  pEeakluid, pPacTBOp, DICKTPOJHTHI,
HEJJIEKTPOJIUTHI, SJIEKTPOIUTHYECKAsT JNCCOLHMALNS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCThH
XUMHUYECKOH PeaKluy, XUMUIECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHSI AIICKTPOITUTHIECKON
aucconanuy, nepuoandeckuii 3akon /. Y. MenneneeBa, 3aKOH COXpaHEHHUS! MacChl BEIIECTB,
3aKOH COXPaHEHHUS W NPEBPAIICHUs] SHEPIHU NPU XUMHUYECKHX DPEaKIHAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XUMHH, MHUPOBO33PCHUYECKHE 3HAHHS, JISKAIIUME B OCHOBE IMOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOrMYECKHE CBEIEHHUs O CBOMCTBAX,
cocTaBe, MOJYYeHUU M Oe30MacHOM MCIIOJIb30BaHMM BAKHEUIIMX HEOPraHUYECKUX BEIIECTB B
OBITY U TPAKTUYECKON JAEATEIbHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHMH BBISBIIATH XapaKTE€pPHbIE NMPU3HAKH MOHATUH, yCTaHABINBAThH
UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIUE MOHATHS MPU ONMHUCAHUM HEOPraHUYECKHUX
BEIIECTB U MX MPEBPAIICHUH;

c(OPMHPOBAHHOCTh YMEHUH HCIHOJBb30BaTh XUMHMUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
¢dopmMyn BelecTB M YypaBHEHMH XHMHUYECKHUX PEAKIMH, CHCTEMATHYECKYI0 HOMEHKIATYpy
(IJUPAC) wm TtpuBHanbHBIE Ha3BaHUS OTICIBHBIX HEOPraHUYECKUX BEIIECTB (YrapHbId Ta3,



YIJIEKUCIIBIA ra3, aMMUaK, TaméHas M3BECThb, HEraméHas M3BECTb, MMUTbEBas COAA, IMUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTh YMEHHH ONPEACIATh BAJIGHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOM CBSI3U (KOBaJICHTHAs, HOHHA,
MeTaJJIn4yecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAUIMYECKOH PEHIETKHM KOHKPETHOTO
BEIECTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJJIMYECKAs), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVHEHU;

c(OPMHUPOBAHHOCTh YMEHHI YCTAHABJIMBATH MPUHAUICKHOCTh HEOPraHUYECKHX BEIECTB
10 WX COCTaBY K OMpPEAeNEHHOMY KJIaCCy/TpyIe COSTUHEHUH (TIPOCThIe BENIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCU/IbI, OCHOBAHUS, KUCJIOTbI, aM(POTEPHbIE TUAPOKCUIbI, COJIH);

cOpPMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICT Tepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOrHOCTUYECKYIO (PYHKUINU;

cOpMUPOBAHHOCTh ~YMEHMH  XapaKTepU30BaTb JJEKTPOHHOE CTPOEHHUE aTOMOB
XMUMHUECKUX 371eMeHTOB 1—4 nepuonos [lepuoaudeckoii cucteMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUYCCKUE
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMMUYECKHUX OJIIEMEHTOB U HUX
COEIMHEHUH T10 nepuoaam U rpynnam [leproaudeckoil cucteMbl XUMHUYECKHX 35eMeHToB 1. M.
MenneneeBa;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepHu30BaTh (ONMUCHIBATh) 00LME XUMUUYECKHE CBONCTBA
HEOPraHMYECKHUX BEIECTB Pa3JIMYHbIX KIJIACCOB, MOJATBEP)KIATh CYIECTBOBAHHUE T'€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IOMOIIBIO YPaBHEHHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

C(OPMHPOBAHHOCTh YMEHMs KIacCU(UIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
Mpu3HaKaM (YUCIy W COCTaBy pEAarupyroIIuX BEIIECTB, TeIIOBOMY 3(h(dEeKTy peakiuu,
M3MEHEHMIO CTEIIEHEN OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTalu3aTropa);

C(OPMHUPOBAHHOCTb YMEHHUH COCTABJIATh YPABHEHMsI PEAKLUN pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMi MOHHOTO OOMEHa, YUUThIBAsl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuyu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BELIECTB, PpACIO3HABaThb OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHH PACKPBIBATH CYIHOCTh OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuii NOCPEICTBOM COCTAaBJIEHH JIEKTPOHHOTO OajlaHca ATUX PEAKLIUMT;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIEHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTHU OT
BHeIHero Bo3aeiicTBus (npuniuin Jle [llaTense);

c(OPMHUPOBAHHOCTb YMEHUH XapaKTEpPU30BaTh XUMUUECKUE ITPOLIECCHI, JISKAIHUE B OCHOBE
IIPOMBIIIJICHHOTO TIOJY4YEHHUS CEpHOM KHCJIOThl, aMMHAaKa, a TakkKe CPOPMHUPOBAHHOCTh
IpeJcTaBIeHU 00 OOIMMX HAyYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IMPOoOJieMax XUMHYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHMEM MOHATHS
«MaccoBasi JIOJs BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWH Ta30B MpPU XUMUYECKHUX
peaKImax, Macchl BeIECTBA MIIM 00bEMA I'a30B M0 U3BECTHOMY KOJIMUECTBY BEILECTBA, Macce MU
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKLMHU BEIIECTB, TEIUIOBOTO 3 (eKTa peaklud Ha OCHOBE
3aKOHOB COXPAaHEHUsSI MacChl BELECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHUPOBAHHOCTh YMEHHUH cOONIONATh MpaBUia MOJIb30BAaHUS XMMUYECKOH MOCYI0N U
1a00paTOPHBIM 000PYI0BaHUEM, a TAKXKe MpaBHiia OOpPaIIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHHe NEpOKCHIa BOAOpPOJa B IPHUCYTCTBUM KaTalu3aTopa, OINpPEAEICHUE CpEelbl



pPacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATIHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKLMH, PEaKkIM¥ MOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIUH Ha
cynbdar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIEPHUMEHTAIbHBIX
3adady I10 TEMaM «MeTtannel» u ((HeMeTaJ'IJ'IBI») B COOTBCTCTBHU C TIIpaBUJIaMHU TCXHHUKHU
0€301MaCHOCTH MPH 0OpaIleHNH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYAOBaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3ammcu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIMPOBATH BBIBOJII HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MIOJIy4aEMYI0 U3 pa3HbIX UICTOYHHUKOB (CpEJCTBa MACCOBOM KOMMYHUKaluu, IHTepHeT 1 Apyrux);

cOpPMHUPOBAHHOCTh YMCHHH COOJIOATh IPaBWJIA DKOJOTHYECKH IIeIIeco00pa3HOro
IIOBCJICHUSA B 6I)ITy u pr,[lOBOfI ACATCIIBHOCTH B MECIAX COXpPaHCHHA CBOCro 3J0pPOBbA U
OKpYIKAroIel MPUPOJIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBHS Ha KHBBIE OPTaHH3MBI
OTpeIeIEHHBIX BEIIECTB, MOHUMAasT cMbIci nokasarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMCHBIICHUA U TPCAOTBPALLICHUA UX BPCIHOTO BO3I[€I7[CTBI/I$I Ha OpraHu3M 4€JI0OBCKaA,

JIIsA O6yanOHII/IXC5[ C OIpaHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBBA: YMCHHUC INPHUMCHATH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHWYCCKHUX ﬂBHeHHﬁ;

JUTSL CIIETIBIX U CITA00BUISIINX OOYJAIONIUXCS: YMEHUE HCIIONB30BATh PEIhePHO-TOUCUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontpoabnbie | TIpaKTuueckie (uu¢posrIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYeCcKUX coequHeHnil A. M. 3
byrneposa
Wroro mo pazmeny 3
Paspnen 2. YrieBogopoabl
2.1 [IpenenbHbIE YrI1€BOIOPOAbI — AIKAHbI 2
29 HenpenenbHble yrieBo0pO/Ibl: alKEHBI, 6 1
QJIKaJJEHBbI, aJTKHUHbI
2.3 ApomMaTHYECKHE YTIE€BOI0POIbI 2
524 [IpupoiHBIE HICTOUHUKH YIJIEBOJOPOJOB U 3 1
ux nepepabdoTka
Wtoro no pazneny 13
Pasznea 3. Kucaopoacoaepskammye oprannyeckue coeIuHeHus
3.1 Cruptbl. DeHon 3
32 Anbaerunbsl. KapOOHOBBIE KUCIIOTHI. 7 1
CrnosxHble 3(upbl
3.3 VraeBoasl 3 1
Wroro no pazneny 13
Pasnen 4. Azorcoaepskamme OpraHu4ecKie coeIMHEeHus!
4.1 AmuHbBI. AMUHOKHCIIOTBL. benkn 3 ‘
Hroro no paszneny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2 ‘ ‘




Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KosaunyectBo yacos DJIEeKTPOHHbIE
Ne n/m E:;?;Zl;f;::me PASACIOn M TEM Beero KonTposbusie | [IpakTnyeckue %ﬁ?&lﬁgbm e
padoTsbI padoThI pecypesI

Paznen 1. TeopeTuueckue 0CHOBbI XUMHU

Crpoenue atoMoB. Ilepuoanyeckuii 3akoH u
11 [Iepnoanueckas cucteMa XMMUYECKUX 3

anemeHToB J[. . Menneneera
19 Crpoenue BemiectBa. MHOTOOOpasue 4

BEIIECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Wroro mo pazueny 13
Paznea 2. Heopranunyeckasi XuMusi
2.1 Mertanibl 6 1
2.2 Hemeranmsl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPraHUYECKUX 5

BEIIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ’ XUMHUs ¥ KHU3HD 4
Wtoro mno pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
[1]
Jrj;—n Tema ypoxa Bcero Koutpoaehbie | Ipakrueckue fl[:;‘?eﬂnﬂ :)Igg)a[;?)l::fenbﬂme
padoTsI padoThbI pecypebi
1 [Ipeamer opraHn4ecKON XUMHH, €€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
2 Teopust cTpoeHUsI OPTaHUIECKUX COCTMHEHUM 1
A. M. BytniepoBa, €€ OCHOBHBIE TOJIOKECHHUS
[IpencraBnenue o Kinaccuuxanuu
3 opraHuyeckux BemniecTB. Homenkiarypa 1
(cucTemaTuyeckas) U TPUBUATbHBIC HA3BAHUS
OPraHWYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI 1
psAa
5 MertaH u 3TaH — OpOCTEUIINE TPEACTABUTEIHN 1
aJIKaHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1
7 DTWIEH U MPOIUIJIEH — MPOCTEUIINE 1
MPEACTABUTEHN AIIKEHOB
8 [IpakTueckas padora Ne 1. (iHOJ'Iy‘ICHI/IC 1 1
ATHJICHA U U3yUYEHHE €TO CBOWCTBY
Ankaauensl. byraauen-1,3 u metunoyraaueH-
9 1,3. [TonydyeHrne CHHTETUUECKOTO KayyyKa U 1
PE3HUHBI
AJNKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHH psijl. ALETUIIEH — 1
MPOCTEHNIINI PECTABUTEb ATKUHOB
11 Brluncnenus mo ypaBHEHUIO XUMHYECKOM 1

peakiuu




Apenbl: 6eH30:1 U TOJIyoJ. TOKCHYHOCTh

12
apeHOB

13 ['enernueckas cBs3b YIri€BOAOPOIOB,
MIPUHAUIEKALIUX K Pa3IMYHbIM KjlaccaM
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOIHBIN T'a3 ¥ MOIYTHEIC HEPTSIHBIE Ta3bI,
He(Th U NPOAYKTHI €€ nepepaboTKu
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE Ta3bl,
He(Th U NPOAYKTHI €€ nepepaboTKu

16 KonTtponpHas padoTa mo pasaery
«YTI€BOI0POIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: METAHOI
1 3TaHoJ. BomopoaHas cBs3b

18 MHoOroaTOMHBIE€ CIUPTHI: ITUIICHTIIUKOIIb U
TIIMLEPUH

19 ®enou: CTPOCHHE MOJIEKYIIBL, busnyeckue u
XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopManbAerul U aleTalbIeru.
AnietoH

21 OnHOOCHOBHBIE ITpe/IeNIbHbIE KAPOOHOBBIE
KUCJIOTBI: MypaBbHHasl U YKCYCHasI

22 [IpakTuueckas pa6v0Ta No 2. «CpoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBI»

23 CreapuHoBast U OJIEMHOBAsI KMCIOTHI, KaK
IIPEJCTABUTEIIN BBICHIMX KAPOOHOBBIX KUCIOT

24 Mplia Kak COJIH BBICIINX KapOOHOBBIX KHCJIOT,
UX MOIOIIEE NEHCTBUE
CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE

25 KapOOHOBBIX KUCIIOT. [ MPOSIU3 CIIOKHBIX

3¢upoB




JKupsr: runposns, npuMeHeHue,

26 1
OMOJIOTUYECKasl POJIb KHUPOB
VYTrieBobl: cocTaB, KiaccuuKarus.

27 Bakneiiue npencTaBuTeNN: III0K03a, 1
¢bpykTO3a, caxapo3a

28 Kpaxmai u 11emirosno3a Kak npupoTHbIe 1
TTOJTUMEPBI
KontponbHas padoTa no pasaeny

29 «Kucmopocoeprkariyue opraHHIecKre 1
COCIMHEHUS

30 AMWHBI: METHJIAMUH U aHHJIHH 1
AMUHOKHUCIIOTHI KaK aM(pOTEpHBIE

31 OPraHUYECKUE COCTUHEHUS, UX OMOJIOTHIECKOE 1
3Hadenwne. IlernTums!

32 Benku kak mpupoTHBIC BEICOKOMOJICKYIISIPHBIC 1
COCITMHEHUS

33 OCHOBHBIC TIOHSATHS] XUMHU § 1
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH
OCHOBHBIEC METO/IbI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1
[Tmactmacchl, KaydyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUrypauusi aToMoB

[Iepnoanueckuit 3akoH u [lepnoanueckas
CUCTEMA XMMHUYECKUX d1eMeHToB /[, U.
MenpeneeBa, uX CBSI3b C COBPEMEHHON TEOpUEH
CTPOEHHMS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB
XUMUYECKUX DJIEMEHTOB M UX COCTUHEHHH 110
rpynmnam v rnepuojaM. 3HaueHue
MEPUOIUIYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux 3aeMmeHToB .. Meneneena B
pPa3BUTHUU HAYKU

Crpoenue BemiecTBa. XUMUYECKAsI CBSI3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM
cBs3u. BogopoaHas cBs3b

BanenTHOCT®D. :‘)J'ICKTpOOTpI/II_IaTCJ'II)HOCTB.
CreneHb OKHCIICHUS. BCHICCTBa MOJICKYJIAPHOT'O
1 HCMOJICKYJIIPHOT'O CTPOCHU A

ITonsarue o JUCIICPCHBIX CHUCTCMaAX. HUctunnsie n
KOJUIOMIHBIC PaCTBOPLI. MaccoBas 10
BCIICCTBA B paCTBOPEC

KJ'IaCCI/I(bI/IKaI_[I/ISI U HOMCHKJIATypa
HCOPraHN4YCCKUX coeauHeHuH. I 'eHeTnyeckas
CBA3b HCOPraHNYCCKUX BCIICCTB, PA3JIMIHBIX
KJ1aCCOB

Knaccudukarus XuMHIECKUX peaklui B
HEOPraHUYeCKOM U OpraHUuYeCKON XUMUHU.




3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SJHEPIUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakuy.
XHUMHUYECKOE PAaBHOBECUE

10

[Tpaktuyeckas padora Ne 1. «Bnusiaue
pa3IMyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum»

11

DneKTpoauTHYeCKas quccoruanus. [loasatue o
BOJIOpPOJHOM Moka3atene (PH) pactBopa.
Peaxiiun nonHoro oomena. ['maponms
OPraHu4Y€CKUX U HCOPTaHNICCKUX BEIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsiTHe 00 21EeKTPOIM3€E PaCIUIaBOB U
pacTBOPOB COJIEH

13

KonTtponbHas padoTa no pasaery
«TeopeTnyeckre OCHOBBI XUMUUY

14

Mertanel, ux noJsioxxenue B [leproauueckoi
CHCTEME XMMHUYECKHX 3jieMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB.
OO6mue Gpu3nIecKre CBOMCTBA METANIOB

15

CrutaBbl METAJIOB. DJIEKTPOXUMUYECKUH Psif
HANPSDKEHUN METaIJIOB

16

XHMMUYECKHE CBOMCTBA BaXKHEHIIINX METAILIIOB
(HATpWA, KaJIMH, KaJIBIIMA, MAarHAH, aJTFOMUHUMN )
U UX COeOUHEHNN

17

XHWMHYECKHE CBOMCTBA XpOMa, MEIH B KX
COECOUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COEIMHEHUN




19

[Tpaktuyeckas padora Ne 2. "Pemenue
HKCTIIEPUMEHTANIBHBIX 33/1a4 110 TEME
«Meramae"

20

Hewmeransl, ux nosoxxenue B lleproanyeckoit
CUCTEME XMMHUYECKUX d1eMeHToB /[, U.
MenieneeBa 1 0COOEHHOCTU CTPOEHUS AaTOMOB

21

dwu3nueckue CBONCTBa HEMETAIIOB.
AnnoTponus HEMETauIoB (Ha IpuMepe
KHCJIOpoJia, cephl, (hochopa u yriaepoa)

22

XHAMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBIl U UX
COCIMHEHUN

23

XuMHYecKue cBoCTBa a30Ta, pochopa u ux
COEIMHEHU N

24

XHWMHYECKUE CBOMCTBA yIiiepoJa, KpEMHUS U UX
COCIMHEHU I

25

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COECIUHEHUN

26

O06001IeHNe U cUcTEMATU3AIMs 3HAHUN IO TEME
«Hemetannbl». Berauciaenus o ypaBHeHUSIM
XUMHUYECKUX PEAKIIUH U TEPMOXUMUUYECKHE
pacyEThl

27

[Ipaktruueckas padota Ne 3. «Pemienne
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Hemeranmsl"»

28

KonTtponbHas padoTa mo teMam «MeTayibl» 1
«HemeTamis»

29

HeOpFaHI/I‘-ICCKI/IC U OPraHu4CCKUEC KUCJIOThI.
HeOpFaHI/I‘-IeCKI/IC 1 OPraHNu4YCCKUC OCHOBAHUA

30

AM(I)OTepHHC HCOPTraHNYCCKNEC U OPIraHNYCCKUC
coeguHeHMs. ['eHeTnueckas CBsI3b
HCOPraHNMYCCKUX U OPIraHUYCCKUX BCIICCTB




Ponp xuMuu B 00ecrieueHIN SKOJIOTHICCKOM,

31 | sHepreTHYeCKOU U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHUHU MEIAUIUHBI
[IpencraBienust 06 0OMIKMX HAYYHBIX TPUHIIUIIAX
32 | IPOMBIIIJICHHOTO MOJYYSHUS BaXKHEUIITHX 1
BEIIIECTB
33 | YenoBek B MHpE BEUIECTB U MaTEPUAIOB 1
34 | Xumus 1 3I0pOBBE YETIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34










