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MMOACHUTEJIBHASA 3AIIMCKA

[IporpaMma o XxuMHM Ha ypOBHE CpeJHEro oo1ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanum»,
TpeOOBaHUI K pe3yslbTaTaM OCBOEHHUS (enepanbHOH 00pa30BaTEIbHON MPOrpaMMbl CPETHETO
obmero ob6pazoBanus (POIl COO), npencraBneHHbIX B DenepagbHOM TOCyIapCTBEHHOM
obpasoBaresnbHOM cranaapre COO, ¢ yuérom KoHuenuuu mpenospaBaHusi yueOHOro mpeamera
«XuMus» B o0OpazoBaTelbHbIX opraHuzanusax Poccuiickoit @enepanuu, pearu3yroOIUX
OCHOBHBIE 00pa3oBaTebHbIE IMPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanmu Ha mnepuon o 2025 roma» (Pacmopsbkenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOIXOAOB K pa3paboTKe MporpaMmbl IO XUMHH, K OIPEIEICHUI0 00Iei
CTpaTeruu 0OyueHHsI, BOCIIUTAHUS U PAa3BUTUS O0YJAIOIIUXCs CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumust» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBWIM KOHIENITYyaJIbHBIC TOJIOKECHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IieNiel, coJepKaHMs, pe3yJlbTaToB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IOATOTOBKH BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHME, IMOJYy4aeMO€  BBIMIYCKHHUKaMH  0011e00pa3oBaTeIbHOM
OpraHu3aluM, SBISETCS HEOThEMJIEMOM YacThio HX 00pa3oBaHHOCTH. OHO  CIIYKUT
3aBepILIAIONIMM 3TallOM peaju3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LICHHOCTEH, MPHUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHUS. OTHU ILIEHHOCTH
KacaloTCsl TIO3HAHUS 3aKOHOB INPHPOJIBL, (POPMUPOBAHHS MHUPOBO33PEHHS M OOLIEH KyIbTYpHI
YelloBeKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMuueckoe oOpazoBaHUE 00YYaIOLIMXCS HA YPOBHE CPEAHErO
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO mpeamera «XUMHS», COACPKAHUE U TOCTPOCHUE
KOTOpPOTO ONpeJieleHbl B MporpamMme IO XUMUU C Y4ETOM CHEeUU(PUKU HayKd XHMHH, €€
3HAa4YeHHUs B MIO3HAHUM MIPUPOJIBI U B MaTEPHUAIbHOM JKU3HU OOIIECTBA, a TaKXkKe ¢ Y4ETOM O0IIUX
Lejae ¥ MPUHLMKIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPETHETO OOIIEro
obpasoBanus B Poccuiickoii @eneparum.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HIpaeT 0coOyi0 pojib B COBPEMEHHOM
LUMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuaiabHOU KyJabTypbl. OHa BHOCUT CBOHM BKJIaJa B
(bopMHpOBaHKE PAIIIOHAIEHOTO HAYYHOT'O MBIIUIEHHS, B CO3[JaHHE 1IEJIOCTHOIO MpeICTaBIECHU
00 OKpYXaIoIlleM MUpPE KaK O €JIMHCTBE MPUPOABI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU
Ha OCHOBE NMOHMMAaHHUS BELIECTBEHHOTO COCTaBa OKPYKAIOILEr0 MUPa, OCO3HAHUS B3aUMOCBSI3H
MEXy CTPOEHUEM BEILIECTB, MX CBOMCTBAMM U BO3MOXKHBIMU O0JIACTIMU IPUMEHEHMS.

TecHo B3auMoOAEWCTBYST C€ JpPYrUMH €CTECTBEHHBIMH HayKaMH, XUMHUS cTaja
HEOThEMJIEMON YacTbl0 MHUPOBOM KyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa M
KHU3HHM KakJoro wieHa oOmiectBa. CoBpeMeHHash XMMHMs KaK HayKa CO3HJaTellbHasl, KaKk Hayka
BBICOKMX TE€XHOJIOTUH HalpaBjieHa Ha pellleHue I100aJbHbIX MPoOJIeM YCTOWYMBOTO pa3BUTHUS
YeJ0BEUECTBA — CBIPbEBOM, JHEPreTUYECKOM, NUIIEBOM, 3KOJIOrMYecKod Oe30MacHOCTH U
OXpaHbl 37J0POBbS.

B coortBeTcTBHM C OOUIMMHM LENSIMM M HPUHLUIIAMHU CpPEJHEro o0Iero oOpa3oBaHUs
conepxkanue npeameta «Xumus» (10—11 knaccel, 6a30BbIil ypOBEHb U3YYEHUS) OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO Ha OOIICKYJIBTYPHYIO MOJTOTOBKY OOYYalOUIMXCs, HEOOXOIUMYIO UM IS
BBIPaOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIECIIHOTO BKIIOYEHUS B KHU3Hb COLUYMa,
MIPOAOIDKEHH 00pa30BaHus B pa3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocraBnsitoliuMH  1peAMeTa «XuUMUs» SBIAIOTCA 0a3oBble Kypchl — «OpraHuueckas
XUMHus» U «OO011ast 1 HeopraHUyeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP>KaHUsI KOTOPBIX



SBJISIFOTCS. OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUI M0 HEOPTaHUYECKOH XUMHH (C BKIIOUEHHEM
3HAaHMW U3 OOIIEH XUMHM) U OpraHUYecKor XuMuu. GopMUpPOBaHUE JAHHOW CHCTEMbI 3HAHUMN
IIpU M3Y4YEHHUU IpeaMeTa O0eCHeunBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIMX MOHATHUI, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepkaHus KypcoB — «Opranudeckas Xxumusi» U «O01mas 1 HeopraHuueckas
XUMHUs» cHOpMUpPOBaHA B IIPOrpaMMe 10 XUMHM Ha OCHOBE CUCTEMHOIO MOJAXOJA K U3YYEHUIO
yuyeOHOro Matepuasna M OOyCJOBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUN Ha
ONpeeNIEHHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOH XHWMHU BEIECTBA
paccMaTpUBAIOTCSl Ha YPOBHE KJIACCHUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX COEJUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX NPEJCTABICHUH O CTPOCHHM BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBAaX HAIOTCA B Pa3BUTUM — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTMUECKM aKTHBHBIX COEIMHEHHMHA. B Kypce opraHmdeckoil XMMHMHU IOJIYy4YaroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero 0O0pa30BaHUs MEpBOHAYAILHBIC
MIPEICTABICHHU O XMMUYECKOH CBSA3M, KIacCU(UKAMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKLIUH.

[lon HOBBIM yrjioMm 3peHusi B NpeaMeTe «XUMHUs» 0a30BOro ypOBHsS paccMaTpuBaeTCs
U3YyYEHHBII Ha YpPOBHE OCHOBHOTO oOOHIEro oO0pa3oBaHMs TEOPETUYECKUN MaTepuan M
(aKkTOJIOrMUECKUE CBEJCHHs O BEIECTBAX M XMMHMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01miast 1 HeopraHudeckass XuMus» oOydarolUMCsl MPEJOCTaBISAETCS] BOZMOKHOCTh OCO3HATh
3HaYeHHE MNEePUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUECKUX U METOAOJIOTMYECKUX TO3UIHH,
rIIy0Ke TOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIHMH STOr0 3aKOHAa — OT 0000Iaromei o
OOBSCHSIONIEH U TPOTHO3UPYIOIIICH.

Enunast cucreMa 3HaHUN O Ba)KHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XMMUUYECKUX PEAKIHIX, UX CYLHIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKAHUS
pononHsierca B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  colepKaHUs, HMMEKLUUMU
KYJIBTYpOJIOTHUECKUH M TPUKIATHOW XapakTep. OTH 3HAHUSA CIOCOOCTBYIOT MOHHUMAHHUIO
B3aMMOCBSI3U XUMHHM C JpPYTUMH HayKaMH, pacKpblBalOT €€ pojib B II03HABAaTEIbHON U
MIPAKTUYECKON J1eATEIbHOCTH YEJOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IPOLECCY
TBOpPYECTBA B 00JACTH TEOPUH M MPAKTHUYECKUX MPUIOKEHUH XMMUH, TIOMOTAIOT BBITYCKHHUKY
OPHEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(POPMALMIO U INPUMEHSTh €€ JUIsl MONOJHEHUS 3HAHUHM, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIIEI0BAaTENIbCKUX 3a/1ad. B nenoM coxepxkanue
y4eOHOro npeamera « XMMHUsA» JaHHOTO YPOBHS M3Y4YEHUs OPUEHTHPOBAHO Ha (hOPMHUPOBAHUE Y
o0yJaromuxcs MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHMMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHaIbHOE €JUHCTBO HEOPTaHUYECKOr0 U OPraHMYeCKOro Mupa, o0ycIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTaBOM U CTPOEHHUEM, T03HABAEMOCTb IPUPOJHBIX SABJICHUN MyTEM 3KCIIEPUMEHTA
U pelieHus] NPOTHBOPEYHMA MEXAYy HOBBIMH (paKTaMH M TEOPETUYECKUMH IPEAIOCHUIKAMHU,
OCO3HAaHHE POJIM XUMHUHU B PELICHUM HKOJIOTUYECKUX MpoOsieM, a Takke MpoldiemM cOepexeHus
9HEPreTUYECKUX PECYPCOB, ChIPbs, CO3AaHNUs HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B muane pemenust 3amad BOCHUTAHMSA, Pa3BUTHA M COLMAIM3ALUU  00y4aroUIUXcs
INPUHATBIE TPOTPAMMOM MO XMMMHU TOAXOIbl K OIPEIEICHUI0 COAEPKAaHUS M HMOCTPOCHHS
IpeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHUE YHUBEPCAIbHBIX YYEOHBIX EHCTBHHA, MMEIOIIUX
0a30Boe 3HaUEHUE [T PA3IMYHBIX BUJOB JIEATEILHOCTHU: PEIICHUs MPoOJeM, MONCKa, aHaIn3a 1
00paboTkn wuHGOpPMAIMK, HEOOXOJUMBIX [IJII TPHOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIIEI0BATENIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B TIO3HAHUU XUMMH.



B mpakTtuke npenojiaBaHus XUMUHM KaKk Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, TaK U
Ha ypOBHE CpeAHero oOmero o0pa3oBaHUs, TPU  ONPEACICHUU  CONIEp)KATEeIHHON
XapaKTepUCTUKU LeJiel M3y4deHHsl IpeJMeTa HamlpaBiIeHHEM IEePBOCTEIIEHHON 3HAaYMMOCTU
TPaIULIMOHHO Tpu3HAETCs (GOPMUPOBAHHME OCHOB XHMHYECKOW HAyKM Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, INMPAKTHYCCKOW MAESATEIBHOCTH 4YeJOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOM KyiabTyphl. C METOAMYECKON TOYKM 3pEeHUs TaKoW MOAXOA K
OTIpEICIICHUIO TEJIeH U3YUeHUs MIPeIMeTa SBISETCS BIIOJHE OMPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pPEHHS TJIABHBIMHU IENIIMH W3y4eHHS TpenMeTra «XUMHsS» Ha
6a3oBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GOpMHpPOBAHME CHCTEMbl XHMHUYECKMX 3HAHUM KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOW JIEKAaT KIIFOUEBbIE MOHSTHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI M TEOPHH XWMHUH, OCBOCHHE sI3bIKA HAYKH, YCBOCHUE U
MOHUMAHWE CYNTHOCTH JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE IMPEACTABICHUI O HAyYHBIX METO/aX MO3HAHMS BEIIECTB U
XUMHUYECKHUX peaklnuid, HeOOXOIUMBIX ISl TPHOOPETEHUSI YMEHHI OPUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHUYSCKHUX SBJICHHUH, HMCIOIIMX MECTO B MPUPOJIC, B MPAKTUUYCCKOUN H
MOBCEIHEBHOM JKU3HH,

® Dpa3BUTHE YMEHHA U CIOCOOOB JAEATENBHOCTH, CBS3aHHBIX C HaONIONEHUEM |
OOBSCHEHHEM XHMHYECKOTO OHKCIEPUMEHTa, COOJIOACHUEM TMpaBuil 0Oe30MacHOro
oOpallieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atumM, copepkaTenbHasi XapakTepUCTUKa TeNiel U 3a/la4 W3ydeHHsl MpeIMeTa B
MporpaMMe MO XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMHU
B CHCTeME CpeaHero oodmero ooOpaszoBanusi. CeromHs B MPENoOJaBaHUHW XUMHUU B OOJbIIel
CTETIeHH OTHAETCS NPEANOYTEHHE MPAKTUIECKOH KOMIIOHEHTE COJEp)KaHHS OOy4YCHHS,
OpUEHTHPOBAaHHOW Ha TMOATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeNbHONW  OpraHU3alllu,
BJIAJICIONIET0 HE HAOOpOM 3HaHWH, a (HYHKIMOHAJIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHHUSIMH aKTHUBHOTO TOJYYEHHsI 3HAHUI U MPUMEHEHHs UX B PEaIbHOM >KU3HU JIS pPelleHus
MPAKTUIECKHUX 3a]1a4.

B cBs3M ¢ 3THM Tpu HM3YYCHHH TIpeaMeTa «XHMHS» JIOMUHHUPYIOIICe 3HAYCHHC
MPUOOPETAIOT TaKKe LU U 3a]]a4l, KaK:

aganTanus OOydJalIIUXCcs K  YCIOBUSM  JUHAMHYHO  pPa3BUBAIONIETOCS  MHpA,
(GbopMHpOBaHWE WHTEIUICKTYAJIIbHO PpA3BUTOW JIMYHOCTH, TOTOBOH K C€aMoOOpa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIFHOMY NPUHATHIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

dbopmupoBaHre y OOYYaIOMUXCS KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX KOMIICTCHITUH),
HMMEIOIUX YHUBEpPCATbHOE 3HAUCHHE /ISl PA3IMYHBIX BUOB JEATEIHHOCTH: PEIICHUs MpodIeM,
MOUCKa, aHaluu3a W o00paboTku WHGOpPMAIMK, HEOOXOIUMBIX ISl TMPUOOPETEHUS OTbITa
NESTENbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMHUH, a TaKXke Ui OLIEHKH C
MO3UIUH IKOJIOTHYECKOI 06€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHU3M YeJIOBeKa M MPUPOIHYIO CPENY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYabHBIX U TBOPUYECKHX CIOCOOHOCTEH
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC WH(POPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA M aHaliu3a y4eOHOU U HAyYHO-TIONYISpHON HHPOPMALIUU XUMHUYECKOTO
COJICPKAHMS;



(bopMHUpOBaHKE U PA3BUTHE y 00YUAIOIIMXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIUICHUS,
HAO0JIFOIaTEeIPHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOJHMMEI, B
YaCTHOCTH, ITPH TUIAHUPOBAHHUH U MIPOBEICHIUH XUMUYECKOTO SKCIIEPHUMEHTA,

BOCIIUTaHHE Y OOyJaomuxcs YOeKIEHHOCTH B TyMaHHUCTUYECKOW HANpaBICHHOCTH
XAMHAW, €€ BaXHOW pOMM B  PEHICHWH TIIIOOAJbHBIX  TMPOOJIEM  palOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS, TOIMOIHEHHUS SHEPIeTHYECKHX PECYpCOB W COXPAHEHHS IMPHPOTHOTO
paBHOBECHUS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTO0 OTHOLIEHUS K NPUPOAE U CBOEMY
3II0POBBIO, a TaK)Ke MPUOOPETEHHUS OMBITA MCIIOIG30BAHMS TTOJYYCHHBIX 3HAHWUH TSI IPUHSTHS
IPaMOTHBIX PEIICHUI B CUTYAIIHUSX, CBA3aHHBIX C XHMUYCCKHMU SIBJICHUSMHU.

B yueOGHOM 1u1aHe cpemHero obOmero oOpa3oBaHus NMpeaMeT «XuMus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeAMETHON 00acT «EcTecTBeHHO-HAyYHBIE TPEIMETHD.

OO1miee 4nciI0 4acoB, OTBEAEHHBIX Ul M3YYEHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
oOuiero obpasoBaHusi, coctaBisier 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henemo), B 11
kiacce — 34 yaca (1 9ac B Hezelo).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[IpenMer oprannueckoi XUMUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IMOJYYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: opraHudeckux coequnenuit A. M. bytneposa,
e€ ocHOBHBIe TOJOXeHUsA. CTpyKTypHble (OpPMyYJIbl OpPraHMYECKHUX BEIIECTB. | OMONIOTHS,
n3oMepusi. XUMHYECKas CBSA3b B OPraHNYECKUX COCIMHEHUSAX — OJIMHAPHBIE U KPATHBIC CBA3H.

[lpencraBnenne o0  KiIaccMpUKAlMKM  OpraHuYeckux  BemiecTB.  HomeHkmartypa
OpraHMYECKUX COEJIMHEHUN (cucTemMaTtuyeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaKHEHIINX
IIPEICTABUTENEH KJIACCOB OPraHNYECKUX BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3LaMu OpraHMYecKUX BELIECTB U MaTepHajaMU Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYeCKMX BEUIeCTB, HAOIIOACHHWE U ONKMCAHUWE JEMOHCTPALlMOHHBIX ONBITOB IO
MIPEBpAILEHUIO OPraHMUYECKUX BEIECTB PH HarpeBaHUHM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

ANKaHBl: COCTaB U CTPOEHHE, TOMOJIOTMYECKHMH pAx. MeTaH M 3TaH — MHpocTenlIne
MPEICTABUTEIM AIKAHOB: (U3UYECKHE M XUMHUYECKHE CBOHCTBAa (pEakIWu 3aMEIleHUs H
TOPEHHUs), HAX0XKJICHUE B IIPUPO/IE, TIOTyUYEHUE U IPUMEHEHHUE.

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUI psf. DTUIEH U MPONUIEH — MPOCTEUIINE
MPEICTABUTEIN AJIKEHOB: (U3NYECKHE M XHMHUYECKHE CBOMCTBAa (peakiMi THIPHPOBAHUS,
raJloreHUPOBAHUS, TUAPATALUH, OKUCIICHHS U TIOJIMMEPHU3alu1), IOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJOIMYECKMH psia. ALETHIEH —
MPOCTEHUIINIA MPeICTaBUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUUECKUE CBOMCTBA
(peakuuy ruipupOBaHNUs, FAJIOT€HUPOBAHUS, THAPATALIUU, TOPEHMS), TIOJIy4YEHHE U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHHe, (U3MUECKHE M XMMHUYECKHE CBOWCTBa (peakuuu
raJIOTCHUPOBAHUSI U HUTPOBAHUSA), MOJIydYEHHE WU IpPUMEHEHHe. [onyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyecKue ceoucmea (peakyuu 2ai02eHUpoOBaHUs. U HUMPOBAHUs), NOTYYeHUue U
npumeHnenue. TOKCHYHOCTb apeHOB. ['eHeTHyeckas CBA3b MEXAY YIVIEBOJOPOAAMH,
MPUHAJIKALUME K Pa3InYHbIM KJIacCaM.

[IpupoaHble UCTOUHUKU YIIeBOAOpOJOoB. [IpupoaHbIil ra3 U MomyTHbIE HEQTSIHBIE ra3bl.
Hepts u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTKM HE(PTU: MeperoHkKa, KpPeKUHT
(TepMuyeckuil, KaTamuTHUECKUii), muponu3. [IponykTel nepepaboTku HedTH, UX TPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MpOyKThI €ro nepepadoTKH.

OKCHepUMEHTAIbHbIE METOJbl M3YYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3laMu IMIacTMacc, KaydyKoB U pe3uHsl, komiekuuu «Hed@1b» n «Yromnb», MonennpoBanue
MOJIEKYJT YTJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, NPOBEJIECHHE NPAKTHYECKOW pPabOTHhI:
MOJIy4EHHE ITUIICHA U U3Y4YEHUE €0 CBOMCTB.

Pacuérturie 3amaun.




Bbluncinenuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTAa pEaKUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucnopoxnconepxamue opranniecKue COeANHEHUA

[IpenenbHble OAHOATOMHBIE CHUPTHI. METAaHOI M 3TaHOJ: CTpOeHHue, (U3HYECKHEe HU
XMMHUYECKHE CBOWCTBA (peakiuu C aKTUBHBIMH METAJJIaMH, TaJOT€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHne. BogopoiHble CBS3U MEKIY MOJIEKYJIaMHU COMPTOB. JlelicTBHE METaHOJIa U 3TaHOJIA
Ha OpraHHU3M 4YeJIOBEKa.

MHoroatoMHble CHUPTHI. IJTWICHIJIMKOIb W TIHLEPHH: CTPOCHUE, (U3HUeCKue u
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEJIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHnu3Mm uenoBeka. llpumMeHeHHWe TriHIlepUHA U
STUIICHTJTUKOJISL.

@eHOoN: CTPOCHHE MOJEKYNIbl, (U3MUECKHe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ilpumenenue Genona.

Anpnerunpl M kemouwvl. DoOpManbAerui, aueTadbAeTH]l: CTpoeHue, (u3NYecKue u
XMMHUYECKHE CBOWCTBAa (pEakUUU OKHUCIIEHHUS M BOCCTAHOBJICHHUS, KayeCTBEHHBIE pEaKLuu),
MOJIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs M YKCYCHAasi KUCIIOTBHI:
CcTpoeHue, Pu3nyecKkre 1 XMMHUIECKHEe CBOMCTBA (CBOMCTBA, OOIIHE /I Kiacca KUCIOT, PEaKIIs
TepupUKaMM), TMoNydyeHHe U mnpuMeHeHue. CrTeapuHOBas M OJIEMHOBas KHUCJIOTHI Kak
MPEICTaBUTENM BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
WX MOIOIIEee JIeUCTBUE.

CrnoxHble 3pHUpBl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. buosornueckas poib KUPOB.

VYrneBoabl: cocTaB, kiaccuukalus yrieBooB (MOHO-, TU- U MoJMcaxapusl). I roko3a —
MPOCTEHUIINIA MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKUE U XMMHUYECKHE
cBoiicTBa (B3aumoneiictBue c¢ ruapokcunom Mmeau(ll), oxuciaeHne amMMHauyHBIM PACTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIFOKO3bI), HAXOXKJICHHE B TPHUPOJIE,
npuMeHeHue, ouonorudeckas poib. Porocunrte3. PpyKkTo3a Kak U30MEP TITIOKO3bI.

Kpaxman u nemionosa kak npupoansie noaumepsl. CTpoeHue Kpaxmaia U LEJUTIONI03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (FHIpOJIN3, KayeCTBEHHAs PEakits C HOAO0M).

OKCHepUMEHTAIbHbIE METOJbl W3Y4YEHHs BEIIECTB W HX IPEBpAIICHUN: IPOBEACHUE,
HaO/IO/IGCHWE M OINHCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAaueCTBEHHBIC
peaKkuuu OIHOATOMHBIX CIUPTOB (OKHcIeHune dSTaHona okcuaom Mmeau(ll)), MHOroaTOMHBIX
CIUpTOB (B3auMojelcTBUe InuuepuHa ¢ ruapokcuaoM Meau(ll)), anbprerunoB (okucieHnue
aMMHMa4dHBIM pacTBopoM okcuaa cepeodpa(l) m ruapoxcummom wmenu(ll), B3ammopericTBue
KpaxMana ¢ HOJOM), IpPOBEACHHUE INPAKTHUECKON paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBHI.

Pacuérnbie 3amaun.

Bbruncienuss 1Mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOIMYeCTBa
HCXOJHOTO BeUIeCTBa WJIM NPOAYKTa pEaKIMHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WIIM IPOJYKTOB PEAKIIUN).

AzoTcoaepikalie OpraHn4eckiue CoeMHEHNs.

AMUHOKHUCIOTBI Kak amQoTepHble OpraHudyeckue coeauHeHus. Dusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mpuMmepe INIHMLMHA). buonornyeckoe 3HaueHue
aMUHOKHCIOT. [lenTupl.



benku kak mpuUpoaHBIE BBHICOKOMOJIEKYISIpHBIE coeAuHeHus. llepBuuHasi, BTOpuuHas U
TpeTH4YHas CTPYKTypa OelkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THAPOJH3, ICHATYpAIUS,
Ka4eCTBECHHBIC PEaKITMU Ha OCIKH.

DKCTepUMEHTAIbHBIE METOJIbI M3YUEHHUsSl BEIIECTB M WX NIpPEBpalICHHi: HAOIIOJECHUE U
ONMCAaHWE JCMOHCTPAIMOHHBIX ONBITOB: JICHATypalus OCTKOB TpU HArpeBaHWH, IBETHHIC
peakIuu OeJIKOB.

BricokoMosieKyJISIpHBIE COeIMHEHUS

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHU: MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpPU3ALMH, CPEAHss MOJeKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIMHEHUM — MOJIMMEpU3aIUs U TTOJIMKOH ICHCAIIHSL.

DKCNEPUMEHTAJIBHBIE METOJIbl U3YYE€HUSI BEIIECTB M MX MPEBPAIICHUN: 03HAKOMIICHHUE C
o0pa3aMu IPUPOJHBIX  UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, Kay4yKOB.

MexnpeameTHbIE CBS3H.

Peanuzamust MexXnpeaMeTHBIX CBA3€UM MpU M3Y4eHUU opraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAHWE KaK OOIIMX E€CTECTBEHHO-HAYyYHBIX MOHSATHH, TaKk W
TIOHSTUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEeHHO-HAyYHBIC TOHATHS: SIBJICHUE, HAy4HbIH (DaKT, Tumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccu(uKalusi, TM[EePUOJUIHOCTh, HAOIIOEHUE, W3MEpEeHHE,
SKCTIIEPUMEHT, MOJICTTUPOBAHUE.

®duznka: MaTepusi, SHEPTHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKU YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEHIECTBA, (PH3UUCCKUC BEIIMYMHBI U SIUHHIIBI
UX U3MEPEHHUS.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHuzMe, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIIeCTBa (OCIIKH, YIIIEBOIBI, KHUPBI, PEPMEHTHI).

['eorpadus: MuHEpasbl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMTAeMbIe, TOTIUBO, PECYPCHI.

TexHomorus: NuIIeBble MPOAYKThI, OCHOBBI PAallMOHATIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHUE TIPEnapaThl, MaTepHaIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckue 0CHOBbI XMMHUH

XuMudeckuil aneMeHT. AToMm. Sapo aroma, HW30TOMBI. DJIEKTpPOHHAas 000JI0YKa.
DHepreTHYECKHe YPOBHH, MOJAYPOBHH. ATOMHBIC OpOuTanu, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeieieHus JIEKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKkTpoHHas KOH(QUTYypallys aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucreMa XuMudeckux daemeHTtoB JI. M.
MenpneneeBa. CBsizb NepHOIUYECKOro 3akoHa W [lepmonnyueckoil CHCTEMBbl XUMUYECKHX
snemeHToB J[. . MenpaeneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOWMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB
TI0 TpyMmam U nepuojaM. 3HaueHHUE MePUOINIECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemecTBa. XWUMHUYECKass CBs3b. Buabl XUMHUYECKOW CBsA3M (KOBaJICHTHAS
HEMoJIsIpHAas W TOJSpHAsi, MOHHASA, MeTajuinyeckas). MexaHu3mbl 00Opa3oBaHUsl KOBAJICHTHOMN



XUMHYECKON CBsI3U (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). Bomopoanast cBsi3b. BaneHTHOCTS.
DNeKTpooTpULaTeTbHOCTh. CTeneHb okucieHus. IoHbl: KAaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTANIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o aucnepcHeIx cucremax. MicTuHHBIE W KOJUTOMAHBIE pacTBOpbl. MaccoBast 1071
BEILIECTBA B pacTBOPE.

Knaccupukauus HeopraHmdyeckux coeauHeHud. HomeHkiaTypa HeopraHMYeCKHX
BEIECTB. ['eHeTHueckass CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKAIIUX K PA3ITUYHBIM
KJIaccam.

Xumuueckass peakmusa. Kiaccupukanuss XUMHUYECKUX pPEaKIWi B HEOPTraHUYECKOW |
OpraHWYECKOW XMMHUHU. 3aKOH COXPAaHEHHUsI MAcChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS
SHEPTHH NMPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, e€ 3aBUCHUMOCTh OT pa3inyHbIX (akTopoB. OOpaTUMbIE pEaKIUU.
Xumunyeckoe paBHOBecHe. PakTOpbl, BIUAIOIIUME HA COCTOSHUE XMMHMUYECKOIO PaBHOBECHS.
[Tpunnun Jle HlaTense.

Dnektponutuyeckas auccouuanus. CuibHble U cialOble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsl, HEUTpaibHasl, IIEIOUHAs.

OKHCANTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEpUMEHTAJIbHbIE METO/Jbl M3YyY€HHUs BEHIECTB M MX IMPEBpPALICHUMN: AEMOHCTpPALIMS
tabnui «llepuoguyeckas cuctema xumudeckux siaeMeHToB [[. WM. MenneneeBa», u3yueHue
MojeNiell KPUCTATMYECKUX peIIETOK, HaONI0JeHHEe M ONHMCAHHWE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lOKEHHE TMEePOKCHAA BOJOPOJAa B MPUCYTCTBUU KaTallM3aTopa,
OIPENIEIICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBbHOTO MHIMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEACHHUE MpaKTU4eckol paboThl «BnusHue pa3nuyuHbIX (HAaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUM.

Pacuérnble 3a1aumn.

Pacuérel no ypaBHEHUSIM XUMUYECKHUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pPacy€ThI C UCTIONB30BAHUEM MOHATUS «MACCOBas J10JI BEIIECTBAY.

Heopranuueckas xumust

Hemerannbl. Ilonoxenne HemeramioB B llepuoguyeckoit cucreMe XUMHUYECKUX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpoeHUs aTOMOB. Du3Mueckue CBONCTBA
HEMETAJJIOB. AJJIOTPOTHS HEMETAJUIOB (Ha IpUMeEpPe KUcaopoaa, cepsl, hochopa u yriiepoaa).

XUMUYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAJIOB (TajoreHoB, cephl, a3oTa, docdopa,
yriaepojaa U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUN ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHECHU.

Meramnsl. 1lonoxenne MeramioB B [leprogudeckoi cucteMe XUMHUYECKUX 2JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UEK aTOMOB MeTayuioB. OOmue
¢usnveckne cBoiictBa MeTayuioB. CIUTaBbl METANIOB. DIIEKTPOXUMHUYECKHUN DPsIIl HANPSIKSHUH
METAJIJIOB.

XYUMHUECKHE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJlWid, KajablUi, MarHuu,
AITIOMHUHUM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crioco6bl Moay4eHus MeTauioB. [IpuMeHneHne MeTanioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOJAbl H3Yy4YEHUsI BEUIECTB MU MX MPEBpALLECHUN: H3yUCHHUE
Koulekiuu «MeTaibl U CIjIaBbl», OOpa3lioB HEMETAJIOB, PELIEHHE 3KCIEPUMEHTAJIbHBIX



3aja4, HaONIOJeHHEe W  ONHCAHWE JEMOHCTPAIIMOHHBIX ©  JAOOPATOPHBIX  OMBITOB
(B3amMoIeiicTBIE THUAPOKCHAA ATIOMHUHHS C PAaCTBOPAMHU KHCJIOT U IIENOYEH, KaueCTBEHHBIC
peaklry Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.

Pacuéter maccel BemiecTBa WM 00BbEMa ra3oB MO W3BECTHOMY KOJHUYECTBY BEIIECTBA,
Macce Wid 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMU BEUIECTB, pacdy€Tbl Macchl (00bEMa,
KOJIMYECTBA BEIECTBA) MTPOIYKTOB PEAKIIUU, €CIIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHA U KU3Hb

Ponp xuMuu B o0ecriedeHHH 3KOJIOTHYECKON, SHEPreTUYECKON U MUILEBON O€30MacHOCTH,
pa3BuUTUU MeAUIUHBL. [loHSATHE O Hay4yHBIX METOJax TMO3HAHUS BELIECTB M XHUMHUYECKHUX
pEeaKInid.

[IpencraBnenuss 00 OOMMX HAyYHBIX NPHUHIHUIAX [POMBIIIJICHHOTO MOMYyYEHUs
BAKHEHIINX BEUIECTB.

YeoBeK B MHUpE BELIECTB M MATEPUAIOB: BAXKHEWILIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHasibl i 3JICKTPOHUKH,
HaHOMaTepHUasbl, OPraHUYECKUE U MUHEPATILHBIC YI0OPEHUS.

XUMHSL U 3J0pOBbE YEJIOBEKA: MpaBHUJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
MpaBmiia 0€30MaCHOT0 UCTIOIB30BAHUS MPENapaToB OBITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXNpeaMETHBIX CBSA3EH MpH W3Yy4eHUU OOIIEH M HEOPraHWYECKOW XMUMHH B
11 kyacce oCyIIecTBIsICTCS Yepe3 MCIOIb30BaHNUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MMOHSATHM,
TaK W MOHATHM, SBISIFOUIUXCS CUCTEMHBIMM JUJIsl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (aKT, THIIOTEe3a, 3aKOH, TEOpPHS,
aHanM3,  CHUHTE3,  KilaccupuKauus,  MNEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJIETMPOBAaHNE, U3MEPEHHE, IBICHUE.

®dusnka: Marepusi, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYEeCKUl YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIEeCTBA, PU3NUCCKUE BEITMUMHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kinerka, opraHusM, sKocHcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTAaMHUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMbIE, TOTUTHBO, PECYPCHI.

TexHonorus: XUMUYECKAS MIPOMBIIUIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepuasos, CEJIbCKOXO035CTBEHHOE MPOU3BOACTBO, NUIeBas
MPOMBIIIUICHHOCTh, (DapMalleBTHYECKass MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETUYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, 3JEKTPOHHAs MPOMBILUIEHHOCTD,
HaHOTEXHOJIOTHUH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMLBI I10 XMMHWHU HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS OOYy4YaIOIIUMHCS
porpamMm CpeaHero oOmiero o0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-meronnueckoil OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX pPE3YJbTaTOB OCBOEHUS
MIPOrpaMM CpeIHEro o01Iero oopa3oBaHus SBISETCS CUCTEMHO-1€ATeIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM € CHUCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHHUS MpeameTa «XHUMHS» Ha YPOBHE CpefaHero oomero ooOpa3oBaHUs
BBIJIEJIEHBI CIIENYIOIINE COCTABIISAIOIINE!

OCO3HaHUE OOYYAIOIIUMHKCS POCCUHUCKOW TPaXTAaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPEIETICHHIO;

HaJIM4YMe MOTHBALIUU K 00Yy4EHUIO;

LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAHUIIMA 6a30BOM HAYKH XUMUM;

TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIIMXCsI PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TPUCYLIUMHU LIE€JIOCTHOM CHCTEME XHUMHYECKOIO
o0pa3oBaHus;

HaJM4yue TPAaBOCO3HAHMS HKOJIOTMYECKOM KyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IJIaHbI.

JIuyHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTra «XUMHUS» JOCTHUTAIOTCS B €IMHCTBE
yu4eOHOW W BOCHUTATEIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JITyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH U HJA€alaMU  POCCUHCKOTO
TpaXIAHCKOrO0 OO0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOUIMMHM IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHHS
JUYHOCTH 00YYarOIIUXCS.

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MpEAMETa «XUMHUS» OTPAXKaroT cHOpPMUPOBAHHOCTH
OMbITa TIO3HABATEJILHOM M TPAKTUYECKON MAESATENIbHOCTH OO0y4alomMXcs [0 pealu3aluu
MIPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUS

OCO3HaHUA 00YYarOIMIMMHCS CBOMX KOHCTUTYLHOHHBIX IIPaB U 00s13aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBONOPSIKY;

MIPE/ICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOW IEATEILHOCTH MPH CO3JAaHUH YU€OHBIX IMPOEKTOB,
pelieHny y4yeOHbIX U O3HABATENbHBIX 33/1a4, BHINOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U PUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyYMEHTHI JPYTHX
MIPU aHAJIM3€ PA3IIMYHBIX BUIOB YUECOHOH 1EATEIBHOCTH;

2) NIATPUOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTEYECTBEHHOMU
XVMWH;

YB)KEHHUS K IPOLECCY TBOpPYECTBA B OOJACTH TEOPUU M TNMPAKTUYECKOTO NPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTHKEHHUS HAyKH €CTh PEe3YNbTaT JJIUTENbHBIX HAOIIOJICHHIA,
KPOMOTJIUBBIX KCIIEPUMEHTATIBLHBIX TOMCKOB, MMOCTOSIHHOTO TPy/Aa YYEHBIX U IPAKTUKOB,



UMHTEpeca M TI03HABATEIbHBIX MOTHMBOB B TMOJYYEHHMH M TIOCIEAYIOIIEM aHalU3e
MH(pOpPMaIIUU O NMEPETOBbIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO I10OBE/ICHHS;

CIIOCOOHOCTM OIIEHMBAaTh CHUTYal[Md, CBS3aHHbIE C XHUMHUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHUPYICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE W TMOCTYNKH CBOMX TOBapHILIEH € MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHME MOCIEACTBHI STUX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0E€30MacHOr0 o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3]I0POBbIO;

cOOIOCHMS TPaBWJI OE30MaCHOTO OOpalICHHsI ¢ BEIISCTBAMH B OBITY, TOBCEIHECBHOMN
KHU3HU U B TPYJIOBON JEATEIBHOCTH;

MOHUMAaHMUs LEHHOCTH MpPaBUJ WHAMBHUIYaJIbHOTO M KOJUIEKTHMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYalLlUsAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS AIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyAOBOro BOCIUTAHUS:

KOMMYHUKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENILCKOM  JEATETBbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3a/ad CoLUaIbHOU
HaNpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YCHHIO MPO(EcCHil pa3muyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUHU;

YBa)KEHUS K TPYIY, JTIOASIM TPyJia U pe3ylibTaTaM TPYAOBOM eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIMBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMS,
Oynyuieit npodeccun U peanu3anud COOCTBEHHBIX KM3HEHHBIX IIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) IK0JIOrHYEeCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11€JIECO00PA3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMIIe;

MMOHMMAaHHUS TJI00aNIBbHOTO XapaKTepa dKOJIOTMUYECKUX MpoOsieM, BIUSHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIBHON CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HMCIIONb30BaHUS JOCTHKEHUM XUMUHU JJIs PELICHUS] BOIIPOCOB
paMOHAIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHS JCUCTBUM, NMPUHOCIUIMX BpPEA OKPYXKAIOIIEH NPUPOIHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAronpusATHBIE HKOJIOTMUECKHUE IMOCIEACTBHUS MPeIIpPUHUMAEMBbIX
JNEUCTBUN U NIPENOTBPALLATD UX;

HaJIU4Yusl PA3BUTOrO HKOJOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIIbITA
NESTENbHOCTH  IKOJIOTUYECKON  HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATbCSI HUMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHOMN U COILIMAJILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 IO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLLIECTBEHHOW MPAKTHKU;



MOHUMAaHUS CHeMUUKH XUMHHU KakK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
palMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU TIEJIOCTHOTO MPEICTABICHUs 00 OKPYKAIOIIEeM
MHUpE KaK O €IMHCTBE MPHUPOJbI M YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH M
perieHny mpodiieM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XWMHUU IS COBPEMEHHOM IMBUIIM3AIMHU: B €&
T'YMaHUCTHYECKON HAIPaBICHHOCTH M Ba)KHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepHAIbHON
KYJIbTYpPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOA,
SHEPTeTHYECKOW, THUIIEBOH M OKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny YCIOBUN YCIEIIHOTO TPYy/la U SKOJIOTHYeCKd KOMGOPTHOM KU3HU KaXKAOTO 4JieHa
00I1IeCTBA;

€CTECTBEHHO-HayYHOM TPaMOTHOCTH: TOHMMAaHHS CYIIHOCTH METOJ0B IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydaeMble 3HAHUS s
aHaJgu3a U OOBSICHEHHUs SIBJICHUN OKPYXKAIOIIEr0 MUpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
yYMEHHUS JIeJaTh 000CHOBAHHBIC 3aKJIFOYCHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMUXCS TAHHBIX
C LEJIBIO TIOJIYYEHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIPHO MCTIOIB30BaTh XMMHUYECKUE 3HAHUS JIJIs1 PEIICHHsI TTPOOIemM
B pEAJIbHBIX KU3HEHHBIX CUTYAIUAX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKOM AEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHMIO U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIIOJYYE€HHUIO HOBBIX 3HAHHW 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEOHOCTAMU;

HHTEpeca K OCOOCHHOCTSM Tpyla B pasaudHbIx cdepax mnpodeccuoHambHON
JIESITCTLHOCTH.

METANIPEJAMETHBIE PE3YJIBTATDBI

MeTtanpeamMeTHble pe3ylbTaThl OCBOCHHSA ydeOHOro mpenMera «XUMHS» Ha YpOBHE
CpeaHero oouero 00pa3oBaHus BKIIOYAOT!

3HauYuMMBbIe s (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMUXCS MEXAUCHUITTHHAPHBIC
(MeXIIpeIMETHBIC) O0IIIEHAYYHBIE TIOHATHS, OTPAXKAIOIIHNE [IEJIOCTHOCTh HAYYHOUH KapTHHBI MHUpa
U crienurKy METOJOB MTO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMa, HaY4HbIM (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, HCCIEA0BaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUe);

YHUBEpCaIbHBIC yueOHble  JeWcTBUS  (ITO3HABATEINIbHEIE, KOMMYHUKATUBHEIE,
perynsTuBHbIe), oOecneunBatonye (opmupoBanue (QYHKIMOHAIBHON TpPaMOTHOCTH U
COIMATTLHOM KOMIIETCHITHH 00YJarOIIUXCS;

CIOCOOHOCTh  OOy4aroOUIMXCA  MCIOJIb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHbIE Y4eOHBbIE ICHCTBUS B IO3HABATEIHHOU U
COLIMAJIBHON ITPAKTHKE.

MertanpeamMeTHble pe3yabTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMH JEHCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMU MO3HABATEILHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JIOTHUYECKHE AeHCTBUSI:

CaMOCTOSITENILHO  (DOPMYJIUPOBATh M aKTyalM3UPOBATh TMPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEACNATh LENH NeATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ICSITEIBHOCTU C MTOCTABICHHBIMU 1IEJISIMU;



HCIIOJIb30BaTh TIPU OCBOEHUM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TMOHATHUM W YCTaHABIMBAaTH WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOLIHME MOHATHUS 17151 O0OBSACHEHUS OTJENIbHBIX (DAKTOB U SBICHUA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH I KJIACCU(PUKALIMY BEIIECTB U XUMUYECKUX PEAKIIHA;

yCTaHABIMBATh NPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXY U3YYaEMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHUE PpACCYKICHHs (MHIYKTUBHbIE, JAEIyKTHUBHbIC, 0 AaHAJOIHH),
BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYUSI B PaCCMAaTPUBAEMBIX SIBICHHAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

IPUMEHATh B Ipoliecce MO3HAHMA, UCIOIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJIH, TIPEe0OPa30BhIBATH MOIENIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAaK (CMMBOJI) 3JIEMEHTA,
XUMH4eckass (GopMysa, ypaBHEHHME XHUMHYECKOH peakuud — TpU pPELICHUH Yy4eOHBIX
MIO3HABATENIbHBIX M NPAKTHUYECKUX 3aJad, PUMEHITh Ha3BaHHBIE MOJENBHBIE IPECTaBICHUS
JUISI BBISIBJIEHUS] XapaKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a3oBble HCCJAeA0BaATEIbCKUE AeCTBUS:

BJIaJIETh OCHOBAMM METO/I0B HAYYHOI'O IIO3HAHUS BEIIECTB U XUMHUYECKUX PEaKLni;

¢bopMynupoBaTh LEAM M 3aJadd  HMCCIEJOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIBHO c(hOPMYyJIUPOBAHHbBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
111 (POPMUPOBAHUS TUIIOTE3HI 110 IIPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHU;

BJIaJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHMS U MPOBEACHUS YYEHHUYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBaTh €ro pe3yabTaT, (opMyaupoBaTh OOOOLIEHHSI U BBIBOJAbI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIEJOBAHUS, COCTABIAThH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM HCCIEeN0BAaTENbCKOM M MPOEKTHON JesTENbHOCTH,
IPOSBJISATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOAOB pEIICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B MO3HAHHUS.

3) pa6ora ¢ nnopmanueii:

OPUEHTUPOBATbCSA B pa3jIMYHBIX HMCTOYHUKAX HMHPOpMauuu (Hay4HO-TONYJISpHas
JAUTEpaTypa XHMHYECKOTO COJEepXaHUs, CIpaBouYHbIE TocoOus, pecypcbl HHTepHera),
aHaIU3UpoBaTh MH(OPMALMIO PA3IUYHBIX BUAOB U (OpM IpelcTaBlICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(dbopMyIHpOBaTh 3ampoChl M TPUMEHATh Pa3UYHBIE METOABI TPH TOUCKE M OTOOpe
nHpopMalnn, HeOOXOJUMOH JUTsl BBIMOJIHEHUS Y4eOHbIX 3a]1a4 ONpPeIeEHHOIO THUIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHHUS WH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTUI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIBHO BBIOMPATh ONTUMANIbHYIO (OPMY IpeACTaBiIeHUS UH(OPMAIMU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

WCIIOJIb30BAaTh HAy4YHBIM $A3BIK B KayecTBE CpeACTBA Npu paboTe ¢ XUMHYECKOM
uHpopManMei: MPUMEHATh MeXIpeaMeTHble ((u3ndyeckue M MaTeMaTHYeCKUe) 3HAKU H
CHUMBOJIBI, (hopMynbl, a0OpeBUATYpbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OBiajieHne YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1eHCTBUSIMH:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMO TEMBl B XOJI€ JUAIOTa W/WIN JIUCKYCCUH,
BBICKA3bIBaTh MJI€H, (OPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTENIBHO  BBIMOJIHEHUS
IIPENJIOKEHHON 3a/1auH;



BBICTYNATh C IpE3eHTAlMel pe3yabTaTOB MO3HABATEIBHOM AEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPHMEHTA, IPAKTUYECKOW pPabOTHl IO HCCIEAOBAHHMIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanu3anuy y4eOHOro Mmpoekta U (OpMYIMpPOBATH BBIBOJBI 10 pPE3yJbTaTaM MPOBEIEHHBIX
WCCIIEIOBAHUH ITyTEM COTIIAaCOBAaHUS TIO3UINI B X0€ 00CYK/ICHUS 1 0OMEHA MHEHUSIMH.

OgiajieHnne yHUBEPCAJIbHBIMH PEeryJsiTHBHBIMH 1eHCTBHSMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JESTEIBHOCTD,
orpenenss e€ NeMu W 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeayaraeMplii aJropuT™M JIEHCTBHH TPH BBINOJIHEHHH YYEOHBIX M HCCIIEOBATEIbCKUX 33734,
BbIOMpaTh Hanboee 3(h(HeKTUBHBINA CIOCOO UX peIIeHUs ¢ YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHYECKHUX PEAKIIUIX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEH JIEATEIIbBHOCTM Ha OCHOBE CaMoOaHalu3a U
CaMOOIICHKH.

INPEIMETHBIE PE3YJIbTATHI

10 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUsD» OTPaXaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
Hay4yHOM KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUM SBICHUN NPUPOABI, B (POPMUPOBAHUU
MBIIUICHUST M KYJIbTYpbl JUYHOCTH, €€ (DYHKIMOHAJIBLHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelleHHs MpPaKTUYECKUX 3a7a4 M D3KOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpee;

BJIaJICHUE CHCTEMOM XMMHMYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
MOHATHS (XMMUUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04YKa aToMa, MOJIEKyJla, BaJIEGHTHOCTb,
IEKTPOOTPHULIATEIBHOCTh, XHUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpaliéHHasl), MOJIb, MOJISIpHAs Macca, MOJAPHBIH 00BEM, YIJIEpOIHBIA  CKeJeT,
(yHKIMOHAIbHAS TpYyMNa, pajguKkai, U30Mepus, U30MEpbl, FOMOJIOTMYECKHH P, TOMOJIOTH,
YIJI€BOIOPOABI, KHCIOPOA U a30TCOJEPIKALINE COCAUHEHUS, MOHOMED, TOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (T€OpHUsl CTPOEHUSI OPraHNYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHMS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XUMHH; MHUPOBO33PCHUYECKUE 3HAHMs, JIEXKAIIME B OCHOBE IOHMMAaHUSA
MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAaKTOIOTMUYECKHE CBEACHHS O CBOMCTBRAX,
COCTaBe, MOJYYEHUHU U 0€30MaCHOM HCIOIb30BAHNHN BaKHEHIINX OPraHNYECKHUX BEIECTB B OBITY
U IIPAKTUYECKOU NEATEIIbHOCTH YEIIOBEKa,

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepPHbIE MPU3HAKHU MOHSATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IMOHATHUS IIPU ONIMCAHUN COCTABa, CTPOCHUS U
IIpEBpaLICHUN OPraHUYECKUX COCIMHECHUN;

c(OpMHUPOBAHHOCTh YMEHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIIEHHON) (pOpMyIl OpraHMUECKUX BEIEeCTB
Y YPAaBHEHUN XMMHYECKUX PEAKLMUH, U3TOTABIMBATH MOJEIIA MOJIEKY] OPraHMYECKHX BEIECTB
JUISL AJUTFOCTPAllMM UX XUMHAYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAJIEKHOCTh U3YUYEHHBIX OPTaHUYECKUX
BEIIECTB TI0 WX COCTaBy M CTPOCHHIO K OMNpPEIENIEHHOMY KIIACCY/TPYIE COCIMHEHUH
(YrneBogopoJpl, KUCIOPOA W  a30TCOJEp)KAIME COEAMHEHHUS, BBICOKOMOJEKYJISPHBIE



COeMHEHUs), JaBaTh UM Ha3BaHus 1o cuctemaTtuueckoir Homenknatype (IUPAC), a taxxke
MPUBOAUTH TPUBUAILHBIE HA3BaHUSI OTIEIBHBIX OPraHUYECKUX BEIICCTB (ITUJICH, MPOMHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (eHoin, ¢dopMabaerui, aneTalblerui,, MypaBbUHAas
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KHCIIOTA, CTEApUHOBAsl KUCIIOTA, TIIOKO03a, QPYyKTO3a,
Kpaxmall, [eJIJIK0103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPENENsATh BUIbl XUMUYECKOH CBS3M B OpPraHUYECKHX
COeIMHEHUSIX (OAMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh yYMEHHS TMPUMEHSATH IOJIOXKEHUS TCOPUU CTPOCHHUS OPraHUYECKUX
BemectB A. M. bytnepoBa 1ist 00bsiICHEHHSI 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHHUS MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaThb COCTaB, CTPOEHHUE, (U3MUecKue u
XUMUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH PA3NIMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(MeTaH, 3TaH, JTWICH, MNPONWICH, alneTwieH, OyraaueH-1,3, metwiOyramueH-1,3, OeH3on,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbIerul, MypaBbHHAsl U YKCYCHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmall, LeJUIi0I03a, AaMHUHOYKCYCHAas KHUCJIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHYECKHUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTePH30BaTh HCTOUYHUKHU YIICBOJOPOMAHOTO CHIPHS
(HegTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKH U TMPAKTUYECKOE MPUMEHEHHE
MIPOAYKTOB NepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00BbEMa, KOJMYECTBA MCXOAHOrO BEIIECTBA WM MPOAYKTa PEAKIHH IO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCIOJB3YeMbIX B XHMHUU [PU HM3YYEHUU BEHIECTB M XUMUYECKUX SIBICHUU
(mabmroneHue, W3MEpeHUe, OJKCIEPUMEHT, MOJESIHPOBAHNUE), HCIOIb30BaTh CUCTEMHbBIE
XUMUYECKHUE 3HAHUS JIsl TPUHSTHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUila TMOJIb30BAHUS XMMUYECKON MOCYAOH U
1a00paTOpHBIM 00OPYIOBAHHEM, a TAK)KE MPaBUIa OOPAIIECHUS C BENIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATh M BBIMOJIHATE XUMHUYECKUNW SKCIEPUMEHT
(mpeBpallieHys OpraHWYeCcKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE STUIICHA M M3YyYEHHUE €ro
CBOMCTB, KayeCTBCHHBIC pEAKIMH OPTaHMYECKHX BEIIECTB, JICHATypalus OeJIKOB MpHU
HarpeBaHUH, [IBETHbIE peakluu OENKOB) B COOTBETCTBUU C MpaBWJIAMU TEXHMKHU 0€30MaCHOCTU
npu oOpalleHnu ¢ BEIIeCTBaMU M J1a0OpaTOPHBIM O0OpYyIOBaHHEM, MPEICTABIATh PE3yabTaThl
XUMHYECKOTO JKCIEpUMEHTa B (OopMe 3amuch YpaBHEHUH COOTBETCTBYIOUIMX pEAKIHA U
(hopMyIIHpOBaTh BBHIBOJIBI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIU3HPOBATh XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJTy4aEeMYIO M3 Pa3HBIX HCTOYHUKOB (CpelicTBa MaccoBOi nHpopManuu, IHTepHET U JpyTuXx);

c(hOpMUPOBAHHOCTh YMEHUH COOJIONAaTh TpaBWia DKOJIOTHYECKH IIEIeCO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOW NEATEIBLHOCTH B IENSIX COXPAHEHHs] CBOETO 3/I0POBbS U
OKpY’Karollled NPUPOJIHOM Cpenbl, 0OCO3HABATh OMACHOCTh BO3/EUCTBHS HA JKUBBIE OpPraHHU3MBI
onpeeNi€HHBIX OpPraHMYeCKHX BEIIECTB, MOHMMas cmbica mokazatens [IJIK, mosicHaTh Ha
pUMepax CrocoObl YMEHBIIICHHs ¥ TPEJOTBPAIICHHUS X BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YeJI0BEKa;



JUI OOYYaIOUIMXCSl ¢ OrPaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE NPHUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIECTB U XUMHUYECKUX SBJICHHUIA;

UId  cHenbIX M caaboBUIANIMX OOyYaroIMXcs: YMEHHE HCIOJb30BaTh pelibeHO-
TOYEeUHYI0 cucteMy obo3nauenuii JI. bpaitns ans 3anucu xuMudeckux Gopmyi.

11 KJIACC

[IpeameTHBIe pe3ynabTaThl OCBOCHHS Kypca «OOmiass W HeopraHWYecKas XUMUS»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TIPEJCTABICHUNA: O XHUMHUYECKOW COCTABIISIFONICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa, POJM XUMHUU B IMO3HAHUHU SIBICHUN NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW ISt
peuieHus TMPaKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOI cpejie;

BJIQJICHUE CHCTEMOM XMMHYECKHUX 3HAaHUW, KOTOpas BKJIOYAET: OCHOBOIMOJArarolue
MOHATHS (XMMUYECKHIA 3JICMEHT, aTOM, M30TOII, S-, P-, d- 3JICKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJSPHBII 00BEM, BAJIEHTHOCTb, OSJIEKTPOOTPULIATEIBHOCTh, CTENEHBb
OKHCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAsl, METa/NIMYecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKass  pemI€Tka, TUIMBl XWMHYECKUX  PEaKIMi, pacTBOpP, DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JAUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCThH
XUMUYECKOW  peakIMi, XHMMHYECKOE€ paBHOBECHE); TEOPUHM U  3aKOHBI  (Teopus
3JIEKTPOJUTUYECKON Jaucconuanuu, nepuoauyeckuii 3axkoH J[. WM. MenneneeBa, 3akoH
COXpPAHEHHUs MacChl BEILIECTB, 3aKOH COXPAHEHMSI W MPEBPAILIEHUS DHEPTUU MPU XUMUYECKUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHWS,
Jexale B OCHOBE IIOHMMAaHHUs TNPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUH,
(hakTONOrHUECKHe CBEJIEHUSI O CBOWMCTBAX, COCTaBe, MOMyYeHUH M O€30MacHOM HUCIOJIb30BaHUN
BOKHEUIIINX HEOPTAaHUYECKUX BEUIECTB B OBITY M MPAKTUUCCKOMN JACATEIHLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHH BBISBISATH XapaKTEPHbIC MPU3HAKHU MOHSATHI, YCTaHABIUBAThH
HX B3aUMOCBSA3b, HUCIOJIb30BAaTh COOTBETCTBYIOIIWE MOHSTHUS MPU OMUCAHUM HEOPTaHUYECKHUX
BEIIECTB U UX MPEBPAIICHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY JUIsI COCTABIICHUS
(dopMyIl BeIIECTB W YpaBHEHWH XUMHUYECKUX pEaKIUd, CHCTEMAaTHYECKYl0 HOMEHKJIATYPY
(IJUPAC) u TpuBHMangbHBIC Ha3BaHHs OTACIBHBIX HEOPraHUYECKHX BEINECTB (yrapHbIi ras,
VIIEKHUCIIbIA Ta3, aMMHUaK, raiméHasi U3BECThb, HETallléHash W3BECTh, MUThEBas COAa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHHUS XUMUYECKIX
3JIEMEHTOB B COCAMHEHUSAX PA3IMYHOrO COCTABA, BUJ XUMHUECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
METaJUTMYECKasi, BOJIOPOJHAS) B COCAMHEHHIX, THI KPUCTAJUIMUECKOM PEImIETKH KOHKPETHOTO
BelecTBa (aTOMHas, MOJEKYJSpHas, MOHHAas, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPTraHUUECKUX COCAUHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIUBATh NMPUHAAJIEKHOCTh HEOPTAHUYECKUX BEIIECTB
M0 X COCTaBY K OMpeAeIEHHOMY KIIACCy/TpYITe COeNUHEHUH (TIPOCThIE BEIIECTBA — METAILIIBI U
HEMETaJUTbI, OKCUJIBI, OCHOBAHHUS, KUCIOTHI, aM(pOTEPHBIE THIPOKCHIIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT Mepuoaudyeckoro 3akoHa JI. W
MenzgeneeBa ©  JEMOHCTPUPOBATH €r0  CHCTEMATHU3HPYIOIIYI0, OOBSCHUTENBHYIO U
MIPOrHOCTUYECKYIO (PYHKLINU;



c(OPMHPOBAHHOCTh ~YMEHHUH  XapaKTepu3oBaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XMMHUYECKHX 3J1IeMeHTOB 1—4 nepuonos [leprnoauueckoii cucteMbl XMMHUYECKUX 31eMeHTOB /1. 1.
MeHzeneeBa, HCHOJB3Ysl MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAINY, «IHEPreTUUECKHUEC
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS] CBOMCTB XUMHUYECKUX 3JIEMEHTOB M HX
COEIMHEHUH MO nepuoAaM M rpynnam llepuoandyeckoil cucteMbl XUMHYECKHUX 3y1eMeHTOB . U.
Mennemneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMUCHIBATH) OOIIME XUMHUECKUE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPA3JUYHBIX KJIACCOB, MOIATBEPXkAATh CYILIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJAYy HEOPraHWYeCKHMMM BEIeCTBAMU C IOMOIIbI YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMHUUECKHE PEaKUUU MO0 Pa3TUYHBIM
npU3HaKaM (YUCIIy M COCTaBy pEarupyroliux BEIIEeCTB, TEIUIOBOMY 3¢ ¢eKTy peakuuu,
HM3MEHEHHUIO CTENEHEN OKUCIIECHUS 3JIEMEHTOB, 00PaTUMOCTH pEaKllMi, yIacTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATh YPAaBHEHHsI PEaKUil pa3IUUHbIX THUIIOB, MOJHBIC
Y COKpAaIIEHHBIC YPaBHEHUS PEaKIUi MOHHOIO OOMEHAa, YUUTHIBAs YCIOBHS, MPU KOTOPBIX TU
peaKuu UayT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEPKAAIOININE KaueCTBECHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH ONBITHBIM NYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCpeACTBOM COCTaBICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOU peakluu OT
pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHHs XUMHUYECKOTO pPaBHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3aeicTBus (npuniuin Jle [llatense);

c(OpMUPOBAHHOCTh, YMEHHUH XapaKTEepU30BaTb XHMHUYECKHE IIPOLIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIIEHHOTO TOJIYYEeHHUsI CEPHOM KHUCIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCTh
MPEICTaBICHIH 00 OOIMMX HAYYHBIX NMPUHIMIIAX U HKOJOTHYECKUX IMPOOJIeMaX XMMHUYECKOTO
MIPOU3BOJCTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHHUSA C HCIOJIB30BAaHHUEM MOHSATHUS
«MaccoBasi JI0Ji BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLICHUH Ta30B MNpPU XUMHYECKHX
peaKIMax, Macchl BellecTBAa MM 00bEMa ra3oB M0 M3BECTHOMY KOJHMUYECTBY BEILECTBa, Macce
Wi 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEaKUUH BEUIECTB, TEIUIOBOrO >(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MACChI BEILIECTB, IPEBPAILCHHS U COXPAHEHUS SHEPTHH;

c(OpPMHPOBAHHOCTh YMEHUH COOJIOAATh MPaBUiIa MOJIb30BAHUS XMMUYECKON MOCYAOH U
nabopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPpaBUiia OOpaIEHUs C BEIIECTBAMHU B COOTBETCTBHUH C
WHCTPYKIHUSMU IO BBITIOTHEHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH UM BBIMOJIHATh XUMHUYECKUNW JKCIECPUMEHT
(pa3nokeHre MepoKcHIa BOAOpPOJa B NPUCYTCTBUM KaTalu3aTopa, ONpPEIEIECHHUE CpENbl
pPAacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCAIBHOIO UHIUKATOPA, BIUSHUE PA3INYHbIX (PaKTOPOB
Ha CKOPOCTh XUMHUYECKOW PEaKIWH, PEaKkIMM HMOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMU Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHWUSI, PEIIeHUE SKCIEPUMEHTAIbHBIX
3amady mo teMaM «Metamnely U «Hemeramibl») B COOTBETCTBUM C MPaBUIAMH TEXHHKHU
0€30I1aCHOCTH MPH 0OpAIIEHUH C BEIECTBAMH H JIAOOPATOPHBIM 000pYJOBaHUEM, TIPEACTABISTD
pe3ynbTaThl XHMHUYECKOTO SKCIEpUMEHTa B (opme 3alucu ypaBHEHUH COOTBETCTBYIOUIMX
peakuuii ¥ GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATH XUMHUYECKYI0 HH(POPMAIIHUIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpEICTBAa MaccOBOM KOMMYyHHUKauuu, MHTepHeT u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHHI COONMIOJaTh MpaBHJIa JKOJIOTUYECKU IIeTIECO00pa3HOTO
IIOBCACHHUSA B 6I>ITy u prI[OBOﬁ ACATCIBHOCTH B LECIAX COXPaHCHHA CBOCTO 3O0POBbIA U
OKpY’Kalolleld MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JICHCTBUS HA JKUBBIC OPTaHU3MBI
ONpe/IeNIEHHBIX BEIIeCTB, MOHUMas cMbica nokasarens [1JIK, mosicHsATh Ha mpumepax crocoObl
YMCHBUICHUA U NIPEAOTBpAICHUSA UX BPECAHOT'O BO3H€ﬁCTBHﬂ Ha OpraHu3M 4€JI0BCKaA,

JUIE OOYYaIOUIMXCSl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37[0POBbSI: YMCHHE NPHUMEHSTH
3HAaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHUYCCKUX HBHCHI/If/’I;

JUISL CIIETIBIX W CIIA0OBUIAIIMX OOYJaroONIuXCsi: YMEHHE HCIOJIb30BaTh pebedHO-
TOUCYHYIO cucTeMy oOo3HadeHwii JI. bpaiins nis 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
HaumeHoBaHMe pa3iesioB 4 TeM JyekTpoHHbIE (U(POBHIE)
Ne n/m Kontpoabnbie | IlpakTudeckue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoThbI padoTsbI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHH
IT i .
11 Teopus crpocms oprasmmiccians ; biGorera LIOK
' P pu p https://lesson.edu.ru/glossary/04/10
coenqunenu A. M. bytieposa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoabl
21 IIpenenbHbIE YTIEBOLOPOIBI — 5 bu6muoreka [IOK
' QITKaHBbI https://lesson.edu.ru/glossary/04/10
29 HenpenensHabie yrieBogopoast: 5 1 bubmmoreka [LIOK
' aJIKEHBI, AJIKAUEHBI, aJIKUHbI https://lesson.edu.ru/glossary/04/10
2.3 ApomaThueckue yrieBoa0pOibl 2 Bubmmorexa LIOK
' P YIICBOAOPOA https://lesson.edu.ru/glossary/04/10
IIpupoaHble HCTOYHUKH bub6mmorexa LIOK
24 3 1
YIJIEBOJIOPOIOB U UX TepepaboTka https://lesson.edu.ru/glossary/04/10
Hroro mo pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeIuHeHUs
but6mmoreka [IOK
3.1 C . @ 3
HHPTRL FoCHON https://lesson.edu.ru/glossary/04/10
3.9 Anbaeruasl. KapOoHOBBIE KUCTOTHI. - 1 bubnunorexa LIOK

CrnoxHble 3(upbl

https://lesson.edu.ru/glossary/04/10



https://lesson.edu.ru/glossary/04/10
https://lesson.edu.ru/glossary/04/10
https://lesson.edu.ru/glossary/04/10
https://lesson.edu.ru/glossary/04/10
https://lesson.edu.ru/glossary/04/10
https://lesson.edu.ru/glossary/04/10
https://lesson.edu.ru/glossary/04/10

3.3 VYrineBoasl

but6mmoreka [IOK
https://lesson.edu.ru/glossary/04/10

Hroro no pasgeny

13

Paznen 4. A3orcogepaxamye opranudeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3 bubamoreka LOK
https://lesson.edu.ru/glossary/04/10
Hroro no pazueny 3
Paspnen S. BbicokoMOIeKY ISIpHBIE COCTUHEHNUSA
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 ]f?tptlgjsj:l;l/(l);sesli)anggliu Jqlossary/04/10
Hroro no pazgeny 2
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https://lesson.edu.ru/glossary/04/10
https://lesson.edu.ru/glossary/04/10
https://lesson.edu.ru/glossary/04/10

11 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3ieioB H TEM mudpoBbIe
Ne n/m P Konrpoabusie | IlpakTuyeckue (1uuhp )
NMPorpamMMbI Bcero o0pa3zoBaTeJibHbIE
padoTbI padoTbI
pecypchbl
Pa3pnen 1. TeopeTnueckue 0CHOBbBI XMMUM
Crpoenne atoMoB. [lepuonndeckuii 3aKoH Bubmiorexa LOK
1.1 u [leproanyeckast cucTeMa XUMHUIECKUX 3
https://lesson.edu.ru/04/11
anemenToB JI. . MenaeneeBa
12 CrpoeHnue BemiecTBa. MHOT0OOpasue 4 bu6mmoreka [JOK
' BELIECTB https://lesson.edu.ru/04/11
bubnuoreka [JOK
1.3 X 6 1 1
HMIHECKHE peartii https://lesson.edu.ru/04/11
Htoro nmo pasnen 13 bubmmorexa [IOK
pasnety https://lesson.edu.ru/04/11
Paznen 2. Heopranuueckasi xummusi
bub6anoreka LIOK
2.1 M 6 1
Tl https://lesson.edu.ru/04/11
bub6nunorexa LIOK
2.2 H 1 1
eMeTALIET o https://lesson.edu.ru/04/11
53 CBs3b HEOPTraHUYECKUX U OPraHUYECKHUX 5 bubnuorexa [JOK
' BEILECTB https://lesson.edu.ru/04/11
106 1o base 17 bubmuoreka [IOK
TOI'O IT JI
pasaeny https://lesson.edu.ru/04/11
Pa3nen 3. XuMus u :Ku3Hb
3.1 XUMHS U )KH3Hb 4 bu6anoreka LIOK



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
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Hroro no pazaeny
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KouunuyecTBO yacos 1 Mara DJIeKTPOHHBIE
ara
Ne | m/m T Kontpo | Ilpaktuuec $axkT | ungpposnie
eMa ypoka Be usyue
n/m | ¢Paxkr JIBHBIE KHe st o0pa3oBaTe/ibHbIE
ero padoThbI padoThbI pecypcel
BBonnsbiit uncTpykTax no Th.
[IpenmeT opraHuuecKor XUMUH, €€ bubmuorexa [IOK
1 1 05.09
BO3HHKHOBEHUE, Pa3BUTHE U https://lesson.edu.ru/04/10
3HAYCHHUE
, Teopus CTpuoimlcl O]I;FaHI/I‘leCKI/IX" . 1206 BuGniorexa LIOK
COSHMHCHIA 2. A%, DYTIEpora, e¢ ' https://lesson.edu.ru/04/10
OCHOBHBIE TTOJI0KCHUS
[IpencraBnenue o KiaccuPpUKaAIUU
3 IO{I;FSSITIZ:;: HXaB(ec];fs;ZZelTqucxaﬁ) 1 19.09 bubmorexa LIOK
P ' https://lesson.edu.ru/04/10
U TpUBUAJbHBIC HA3BAHUS
OpPraHUYECKHUX BEIECTB
4 AJKaHbI: COCTaB U CTPOCHHUE, 1 26.09 bu6nuorexa LIOK
TOMOJIOTHYECKUH PsJT ' https://lesson.edu.ru/04/10
5 MeraH u 3TaH — npocTenIIne 1 03.10 bubnuorexa [IOK
MIPEICTABUTEIH AJTKAHOB ' https://lesson.edu.ru/04/10
6 ATKEHBI: COCTaB U CTPOCHHUE, 1 10.10 bubnmoreka [JOK
CBO¥CTBA ' https://lesson.edu.ru/04/10
7 : ijf:ﬁiigzntﬂiiz;nenu 1 17.10 bubamoreia LOK
P pea ' https://lesson.edu.ru/04/10
AJIKEHOB
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[IpaxkTrueckas padora Ne 1.

bu6nmuoreka [IOK

8 I1 24.10
« OJ'IyLIveHI/Ie JTIIICHA | M3yHeHue https://lesson.edu.ru/04/10
€ro CBOMCTB»
An .b -1
9 Mef:JII[g eH; IHeiT?I;H?[{OH’?,quHe 07.11 bubmmorexa [OK
yraa oo Ty ' https://lesson.edu.ru/04/10
CUHTETUYECKOTO KayyyKa U Pe3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH
10 CTPOCHUS, TOMOJIOTUYECKUH PS/I. 14.11 bubnunoreka [IOK
AIIeTHIIEH — MPOCTEHIIHIA ' https://lesson.edu.ru/04/10
MIpe/ICTaBUTENb aJIKHHOB
11 Borunciienus no ypaBHEHHIO 2111 bubmuorexa [IOK
XHMHUYECKON pEaKImu ' https://lesson.edu.ru/04/10
12 ApeHbl: 0€H30JT U TOJTYOJI. 98.11 bubmuorexa [IOK
TOKCHYHOCTH apeHOB ' https://lesson.edu.ru/04/10
r
13 eJII{eeBTcI)/I qj Cza,cl)BC B;BilHa JIeXKAIUX K 05.12 bubmorexa LIOK
YHICBOAOPOAOB, TIPHHAR B ' https://lesson.edu.ru/04/10
Pa3IUYHBIM KJ1accaM
[IpupoiHbIE HCTOUHUKH
YIJIEBOAOPOJOB: IPUPOJAHBIN ra3 u bubmuotexa [JOK
14 12.12
HOMYTHBIC HEPTSHBIC Ta3bl, HeQTh U https://lesson.edu.ru/04/10
IIPOJYKTHI €€ nepepaboTKu
[IpupoaHbpIE HCTOYHUKH
YIJIEBOJOPOJOB: IPUPOAHBIN I'a3 U bubnnoreka [IOK
15 19.12
MOMYTHBIC HEPTSHBIC Ta3bl, HEYTH U https://lesson.edu.ru/04/10
MPOAYKTHI €€ mepepaboTKu
KonTponbhas padora Ne 1 o bubmmorexa [IOK
16 26.12
pazneny «YTIeBOJAOPOIbD» https://lesson.edu.ru/04/10
17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI: 09.01 bubnnoreka [IOK
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METaHOJI U 3TaHoJI. Bomopoanas
CBS3b

https://lesson.edu.ru/04/10

MHOroaromMHble CIUPTHI:

bu6mmoreka [IOK

18 16.01
STUJICHTIIMKOJb U TJIUIEPHH https://lesson.edu.ru/04/10
19 A 2301 b morera LIOK
. ' https://lesson.edu.ru/04/10
CBOCTBA, MPUMEHEHHE
20 Anperupl: GopMabIerua U 30.01 bubnmoreka [JOK
aneTanbaerua. AeToH ' https://lesson.edu.ru/04/10
21 Sj SoroBste KnCTOTE MypaRSHH 06.02 bubmiorexa [OK
HOBBIC KHCJIOTBI: MyPaBbUHAs :
P " P https://lesson.edu.ru/04/10
U yKCYyCHast
IT 02.
22 <<§a§T?qG§KZ’lpaf s Nc cHOi 13.02 BuGmuoreia LIOK
BOWCTB TB HOU :
P pa yrey https://lesson.edu.ru/04/10
KHCJIOTBD»
23 f§§§§f§°E§§ ; Oeﬂ eiiiifém 20.02 Bubmorexa LIOK
’ pedt ' https://lesson.edu.ru/04/10
BBICIIMX KapOOHOBBIX KHCJIOT
o MHga KaK COJIM BBICIIUX 00 Butmiorexa [IOK
KapOOHOBBIX KHCIIOT, KX M :
POHo N OIoTeEe https://lesson.edu.ru/04/10
JecTBre
e CJ'IO6)KHLIC 3(upbI Kak ;pOH3BO,HHBIe 0e 03 Butmorexa LIOK
KapOOHOBBIX KUCIIOT. [ uapou :
PROHO cre APOIHS https://lesson.edu.ru/04/10
CJIOKHBIX 3(DUPOB
XKupsl: rugponus, NpuUMEHEHHE, bub6nuorexa LIOK
26 12.03
Ouosornyeckas poJib KUPOB https://lesson.edu.ru/04/10
97 YTneBoabl: cOCTaB, KiIacCH(PUKAIHS. 19.03 bubnmoreka [IOK

Baxneimme npeaACTaBUTCIIN:

https://lesson.edu.ru/04/10
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TIII0K03a, PPYKTO3a, caxaposa
Kpaxman u nemnronos3a kak bubnnoreka [IOK
28 1 02.04
MIPUPOIHBIC TOJIUMEPHI https://lesson.edu.ru/04/10
29 K;H::pomflzai pf?if ge2 H;) e 1 09.04 bubmmorexa LIOK
u KA1 :
paszeily «CRucIoporconeprail https://lesson.edu.ru/04/10
OpPraHUYECKHUE COCTUHCHIIS
bu6mmorexa [IOK
30 AMm : 1 16.04
VIHBL: NMCTHTAMIH T it https://lesson.edu.ru/04/10
" AMUHOKHCIIOTHI Kak aM(oTepHbIe , ra01 BuGmorexa LIOK
OPTAIIIECKHE COCAMHCHIA, UX ' https://lesson.edu.ru/04/10
Oouosorudeckoe 3HadeHue. [lenTumb
benku kak npupoHbIe bubmuotexa [JOK
32 1 14.05
BBICOKOMOJICKYJISIPHBIC COCTMHCHUS https://lesson.edu.ru/04/10
OCHOBHBIEC IOHATHS XUMHUU bu6nmmoreka [IOK
33 . 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHHIA https://lesson.edu.ru/04/10
s ncoromorena cooumen, | 1 - bitGnotexa LIOK
YD A ' https://lesson.edu.ru/04/10
[Inactmaccel, KaydyKkHy, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPO'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

* Xumus, 10 knace/ Pygsurtuc I'.E., ®enpaman @.I°., Akninoneproe odmectBo «3marenscTBo
«IIpocBenienne»
» Xumus, 11 xnace/ Pynsurtuc I'.E., ®enpaman @.I°., AkimonepHoe o6mectBo «M3narenbcTBo

«IIpocsenienue»

METOAUYECKHUE MATEPUAJIBI V1A YYUTEJIA

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
bub6mmoreka LIOK https://lesson.edu.ru/04/11

bu6muoreka I11OK https://lesson.edu.ru/04/10



JIner koppekTHPOBKM padodeil mMporpamMMsl

RJI1acC

Ha3Banue pa3znesia, TeMbl

Jlara
NpoOBeACHUS
10 IJIAHY

IIpuunHa KOppeKUU

KoppexTupyrouue
MeponpuATHH

JlaTa
NpPOBeJeHU S
no paxkry




